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Foreword

This plan is a statement by Environment B·O·P, the
Manager of the Rangitaiki Drainage 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: Old Rangitaiki Channel, upstream of SH 2
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Executive Summary

The purpose of this plan is to provide a document for the management of the Rangitaiki
Drainage 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 drains, canals and pump stations. The
current valuation at September 1996 (in terms of Local Government Act requirements) of
these assets is $4.4 million.

The assets are generally in good condition and with existing maintenance programmes are
providing the desired levels of service.

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

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

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. The operation of this system is in its infancy and will require
ongoing fine-tuning.

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.

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

The level of expenditure required to meet the scheme objectives and the desired levels of
service is comparable to existing expenditure - a 3% increase is required. This increase will
allow sufficient routine maintenance, to fund decline in service potential of the assets, and to
establish a flood damage reserve.

It is estimated that an average of $461,100 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 fund (although it does include an
allowance of $5,100 per annum to repair damages from minor floods and freshes). Nor does it
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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 Plan assumes that the Rangitaiki Works Reserve (established from residual assets of the
Rangitaiki Drainage Board) can be used to complete the Scheme’s contributions to the
Disaster Recovery Fund.

The scheme is funded entirely by scheme rates.

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 Drainage Scheme assets on behalf of the
Bay of Plenty Regional Council (Environment B·O·P).

The Rangitaiki Drainage Scheme provides benefits of gravity drainage to much of
the land on the Rangitaiki Plains. The location of the Plains and the Scheme area are
shown in Figures 1 and 2.

The scheme has substantial physical assets, including canals and drains, stopbanks,
culverts and flapgates, and erosion control structures. The current valuation of these
assets, in September 1996 dollars, is $4,437,351.

Note that the scheme assets do not include the stopbanks, edge protection,
floodgates and pump stations of the Rangitaiki Tarawera Rivers Scheme or of the
Whakatane River Scheme. (These are the subjects of separate asset management
plans.) Nor does the plan include the assets of 34 separate communal pumping
schemes which generally discharge into the Rangitaiki Drainage Scheme.

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.

Despite earlier efforts by two successive Rangitaiki Drainage Boards, the drainage of
the Rangitaiki Plains did not effectively begin until central government, via the
Lands Department, took control of the drainage process in 1910. However, the
Rangitaiki Land Drainage Act of 1956 created the third Rangitaiki Drainage Board,
who then took over land drainage responsibilities for the Plains.

The Eastern Bay of Plenty Catchment Commission was created in 1962 in response
to flood problems in the region, but they also became responsible for maintenance of
the larger canals in the drainage network. In 1964 it became the Bay of Plenty
Catchment Commission.
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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 and the
Drainage Board.

The Government provided the majority of the funds for capital works earlier in the
history of the Scheme, with the local ratepayers providing the balance. 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 district
known as the Rangitaiki Drainage District.

Environment B·O·P, by virtue of its previous experience, has extensive knowledge of
the asset, and the ability to ascertain customer requirements.
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Figure 1 Location of Rangitaiki Plains
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Figure 2 Rangitaiki Drainage Scheme Area
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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
Drainage 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 will provide the basis for determining long term
financial strategies. 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

• determining best practicable options.

2.3 Duration of the Plan

The duration of this plan is ten years from the date of formal preparation and
acceptance by Council. It has been prepared however, with a 50 year time horizon.

The plan will be reviewed and updated every ten years or earlier as required to
ensure that the requirements of the customers are met, and that the systems are
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maintained at their most effective levels of service. Notwithstanding this, the first
review of this plan will be performed before year 6 (i.e. 2003/04).

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 Plains

The Rangitaiki Plains cover an area of 27,000ha between Matata and Whakatane,
extending from the coast to Kawerau, and encompass the lower floodplains of the
Rangitaiki, Tarawera and Whakatane Rivers. The plains occupy the Whakatane
graben, a large geological depression. As the graben subsided in the past, the sea
invaded the graben to several kilometres inland of the current coastline. However,
ash and pumice from volcanic eruptions since has been deposited to infill the graben.

The predominant landuse is pastoral agriculture – primarily dairy farming, with 50%
of the plains used for dairying in 1992 (Environment B·O·P, 1995). Horticulture and
grain cropping are other significant land uses. There are also small areas of wetland
reserve and urban development.

Figure 3 shows the general layout of the Rangitaiki Drainage Scheme.
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Figure 3 Rangitaiki Drainage Scheme Key to following figures 3a – 3e
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2.4.2 Overview

(a) History of Scheme

Survey of the Rangitaiki Plains, at that time consisting largely of wetlands, for
European settlement began in 1890. Agricultural development however required
drainage of the plains. Following efforts of the settlers, attempts at drainage were
made by two unsuccessful Rangitaiki Drainage Boards between 1894 and 1910.
However, drainage was more difficult than anticipated, particularly as a result of a
large flood in 1892, and in 1910 central government took over responsibility for
drainage.

Early tasks included

• Opening a cut at Thornton, to divert the Rangitaiki direct to the sea rather than
via what is now known as the Old Rangitaiki Channel to the Tarawera River
(1913).

• Opening a cut to divert the Tarawera River direct to the sea rather than via the
Matata Lagoon (1917)

• Straightening and dredging of the Tarawera River (1910s-1920s)

• Construction of the Te Rahu Canal system between the Mangaroa Stream and
the Whakatane River (1913-1923)

• Construction of the Kopeopeo Canal system (1914-1924)

• Construction of the Awaiti-Omeheu Canal systems, including the Section 109
Canal (1912-1925)

• Construction of the Awakaponga Canal (1919-1924)

• Construction of the Tarawera Western Drain (to take seepage from the
Tarawera River) (1911?-1922?).

Various other drains were excavated over this period, so that by 1925 the principal
drains and canals of today’s scheme were in place.

In 1956, responsibility for the drainage scheme returned to a local authority – a
reconstituted Rangitaiki Drainage Board.

The Eastern Bay of Plenty Catchment Commission, formed in 1962, and its
successors also played a role in the development of the drainage scheme. In
particular, introduction of the Rangitaiki and Whakatane Rivers Schemes in the late
1960s formalised a design standard for the drainage scheme. The Rangitaiki River
Major Scheme report stated

A capacity of 1.1” [28mm] per day will be required for pumping schemes and canals
draining flat areas. This is the value used in the Whakatane River Major Scheme and
is based on the following:
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(a) For dairying it is considered pumping schemes should be able to handle 5 year
critical rainfalls.

(b) The predominant type of farming on the Plains is dairying and the maximum
period water can lie on pasture without damage is 3 days in summer and 6
days in winter.

(c) The critical 5 year storm is one in which the following falls are recorded:

1st day 5.6” [142mm]
2nd day 0.75” [19mm]
3rd day 0.80” [20mm]

making a total of 7.15 inches [182mm]. With estimated losses of 3.8 inches
[97mm] this leaves 3.35 inches [85mm] to be pumped, i.e. a rate of 1.1 inches
[28mm] per day.

The implication behind this is that the gravity drainage system (of which the
Rangitaiki Drainage Scheme is a major part) should be able to allow drainage of
28mm per day, but where that is not possible then a pumping scheme is required.

Where necessary, drains and canals were enlarged to meet the above drainage
standards.

The Edgecumbe earthquake of 1987 had a significant impact on the Scheme. Ground
levels across the plains were generally lowered, by as much as 2m near Edgecumbe
township. As a result, the water table became closer to the ground surface, drainage
patterns changed and in some areas gravity drainage was no longer possible. The bed
slope of the canals was generally reduced, and the drainage system as a whole
suffered reduced ability. (Barkle, 1988). In response, additional pumping schemes
were created to maintain drainage standards. In addition, erosion control structures
had to be built to where canals dropped as they crossed the fault scarp left by the
earthquake.

In 1994, a new differential rating system was introduced, replacing a system that had
been in placed since 1931. The new system has 12 classes, as opposed to the old
system with only four classes.

(b) Summary of Assets

Today, the Rangitaiki Drainage Scheme includes

• 88km of major canals (arterial) and 240km of drains (regional drains)

• culvert and flapgate structures at 22 locations

• 1100m of low stopbanks

• four erosion control structures

Figure 3 gives indicative positions of the assets.
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Not included are assets of the Rangitaiki-Tarawera Rivers, the Whakatane River
Scheme and communal pumping schemes on the Rangitaiki Plains.

Note Environment B·O·P drainage bylaws place the responsibility for culvert
maintenance on the landowner concerned, and thus most culverts are classsed as
privately owned. Only those culverts and flapgates that pass from one Drainage
Scheme drain (or canal) to another via a Drainage or River Scheme stopbank are
classed as Drainage Scheme Assets. (There are some historical anomalies in that
some drains previously part of the Drainage Scheme and also previously having
gravity outlets, have subsequently needed to be pumped into the receiving drain. If
these drains were constructed today, they would be classed as part of the communal
pumping scheme concerned.)

Maintenance of the scheme is funded by way of a rate struck over the area of benefit.
This area is 29,200ha. A “classification”, introduced in 1994, establishes the relative
benefit received by all the lands within the scheme. Rates for any property are
calculated on the bases of land area and benefit classification of that property.

2.5 Significant Issues

Amongst the significant issues surrounding the Scheme and its management are the
following:

2.5.1 Subsidence

Overdrainage of the plains can result in lowered ground levels, in particular in areas
of peat. As ground levels are lowered, additional drainage is in turn required. This
process was exacerbated considerably by the 1987 Edgecumbe earthquake. Today,
significant areas of the Plains are below sea level or below the perched river levels of
the Rangitaiki and Tarawera.

Regular monitoring of channel capacity and drainage standards is therefore
important, as is regular review of design standards and economically optimum levels
of drainage.

2.5.2 Plains Conservation Values

Drainage of the plains has come at a significant environmental cost – the loss of most
of the pre-European wetlands of the Plains. Prior to the drainage, the area was largely
wetland; today only 2% of the original wetlands remain (Environment B·O·P, 1995).

However, wetland is now much more widely appreciated and valued than in the early
days of the drainage works. Despite the fundamental conflict of drainage objectives
(requiring a lowering of the water table) with wetland preservation objectives
(requiring a high water table), moves to protect remaining wetland areas have been
made. For example, several small areas have been set aside as reserve, and weir
controls have been installed in the Tumurau Lagoon and Kohika wetlands to
maintain a high water table. The majority of these measures have been funded from
regional rates rather than from the Drainage Scheme.
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Furthermore, some effort has been made to protect fish habitat – for instance
installation of fish passes in floodgates. Where practical, works are also programmed
to minimise wildlife disruption during fish spawning and bird nesting seasons.

Opportunities to enhance the condition and value of the remaining wetland habitat
will be identified and considered when upgrading or refurbishment works are
required.

2.5.3 Weed Control

In order to maintain effective drainage, waterways need to be reasonably clear of
obstructions to flow such as weed growth. Weed control is the major maintenance
item for the Drainage Scheme.

(a) Weed Varieties

Particular weeds that are of concern include

• Parrot’s Feather (Myriophyllum aquaticum) – a noxious weed that has appeared
in the drains of the Tarawera River catchment (i.e. the western portion of the
Rangitaiki Plains) in recent years. It is subject to controls under the
Environment B·O·P draft Plant Pest Strategy.

• Hornwort (Ceratophyllum demersum)

• Oxygen weed – several species are present (e.g. Egeria densa)

• Mercer grass – established throughout district.

• Willow weed - established throughout district

• Water plantain – has appeared in Putiki Drain and Bishop’s Outlet.

• Poa aquatica (Glyceria maxima) – found throughout the drainage network.
Rafts of the plant can break off and re-establish elsewhere rapidly.

Alligator weed (Alternathera philoxeroides) is another plant pest that would be of
concern if it became established in the Rangitaiki Drainage system. It has been found
in the isolated location in the Bay of Plenty Region, but not as yet on the Rangitaiki
Plains. It is grows rapidly and has a dense growth under the water surface. Effective
control is only achieved with the use of Escort herbicide, for which a consent would
be required.

(b) Weed Control Techniques

A range of weed control methods are employed (see Appendix II), but the most
widely used to date are the use of chemical herbicide sprays, a weed-cutting boat and
an hydraulic excavator.

Clearance by hydraulic excavator is performed periodically for most drains in the
network. While effective, the method is expensive, causes damage to stream banks,
and is disruptive to aquatic habitat.
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The principal herbicide used is glyphosate (such as “Roundup”). It is used for
marginal vegetation only as glyphosate is neutralised on contact with water or earth.

Diquat is another herbicide that is sometimes used to eradicate aquatic weed. It tends
to sink through water and clings to submerged aquatic weeds, and zso is more suited
to larger canals and drains. Environment B·O·P has obtained a consent for its use,
although it has not actually been used in recent years due to the introduction of the
weedcutter boat.

However, spray usage is increasingly of concern to many people due to possible
adverse environmental and health of the sprays. Furthermore, it is possible that
particular weeds may develop some resistance to the sprays, or that different varieties
of weed that are resistant may become established.

Hence Environment B·O·P has moved to decrease its amount of spraying by using or
trialling alternatives. (Indeed a condition of the consent obtained in 1997 for diquat
use is that Environment B·O·P investigates alternatives). These have included
saltwater flushing, use of a purpose-built weedboat with a mechanical cutter, the use
of shade trees to suppress weed growth (Crabbe, 1994), and stocking drains with
grass carp (Aquaculture NZ Ltd., 1997).

Floodgates are occasionally opened to flush the system with salt water, and kill
weeds intolerant of salt water. This only works in tidally-affected areas close to the
sea, and has to be used with caution as salt also eradicates marginal vegetation and
thereby enhances edge erosion.

A weedcutter boat has been used since 1994. It has proved to be an efficient and
effective means of controlling weed growth in larger drains and canals. In addition to
directly cutting weed, it opens up the waterway and allows self-flushing of weed and
silt by the higher velocities resulting. The weedcutter boat provides immediate and
relatively quick clearance of aquatic weeds. It also has a minimal effect on marginal
vegetation, thus preventing bank erosion and also providing marginal habitat for
wildlife.

The use of shade trees has shown some promise, provided the drain orientation is
favourable (east-west), and that appropriate species are used. Trials are being
performed to further assess the effectiveness of shade trees. Shade trees will not be
suitable for wide drains (due to insufficient shading) nor on drains requiring
excavator access to both banks. Hence the use of this technique is likely to be limited
to smaller drains of the scheme and to private drains.

Four drains have been selected to trial the effectiveness of grass carp
(Ctenopharyngodan idella) in controlling weed growth. The approval of the Minster
of Conservation is being sought so that the fish can be introduced to these drains.
Sterile fish will be stocked, the drains selected can be made secure to prevent the fish
escaping. Trials from outside the region have indicated that the fish are effective.
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Chapter 3:  Assets

3.1 Objectives of the Scheme

The Rangitaiki Drainage Scheme consists of a number of component infrastructural
assets to provide the following:

• Provide everyday drainage of the Rangitaiki Plains

• Remove ponded water from floods

• Prevent overtopping of internal stopbanks (i.e. those alongside drains and
canals rather than rivers).

3.2 Description of the Assets

3.2.1 Canals and Drains

Drains are excavated to allow groundwater and surface water to drain more rapidly
from land. Larger drains or canals are referred to as arterial drains, and act as
collector drains for smaller drains.

3.2.2 Stopbanks

Stopbanks (also known as flood banks) are compacted earth structures, which
provide protection to properties from floodwaters. The asset 'stopbanks' includes an
allowance for the minor culverts and fences that normally surround or are part of the
stopbanks.

3.2.3 Structures

(a) Erosion Control - Drop Structures

Where a sudden change of gradient exist in a canal, the bed is lined with rock, rock
mattresses, gabions or concrete to protect against scour.

(b) Erosion Control - Concrete Pad

A concrete pad has been placed in the high flow diversion channel of the Western
Drain, to prevent the bed scouring and taking water at a lower level than designed.
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(c) Culverts and Flapgates

Culverts are designed to allow flow out of drains in normal conditions (although they
can also be used to restrict flow through an otherwise open channel with greater
capacity, as at the Western Drain diversion structure). Flapgates on the exit of
culverts are designed to close when water levels in receiving channels are high and
hence to prevent backflow.

The entrance to the culvert may have a debris- or trash-screen to prevent debris
entering the culvert and causing a blockage. The exit to a culvert will often have a
wingwall or headwall to prevent scour of bed immediately downstream of the exit. In
some cases culverts also have a headwall at the entrance to improve entrance flow
hydraulics.

3.3 Physical Parameters

The following tables 1-3 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 drainage).
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Table 1 Rangitaiki Drainage Scheme – Drain Assets
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Table 2 Rangitaiki Drainage Scheme – Structure Assets
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Table 3 Rangitaiki Drainage Scheme – Stopbank Assets
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3.4 Asset Capacity

3.4.1 Drains

The drainage system, including the separate communal pumping schemes, has been
designed to drain 28mm per day – the 5 year (20%AEP), 3 day rainfall runoff. (See
Section 2.4.2) This was considered to maintain a water table of 600mm below
ground surface, sufficient for pasture growth.

Horticulture requires a higher standard of drainage – a water table depth of around
1000mm is required, and water cannot be allowed to pond for more than one day.
This requires a drainage of 80mm per day (Barkle, 1988) – somewhat greater than
the design standard. As pastoral farming still dominates (and horticultural
development on the plains has slowed in recent years), the 28mm/day design
standard has not been changed, and any additional drainage required to support
horticulture is assumed to be met by pumping schemes.

Nevertheless, indications are that 28mm per day is a conservative estimate of the
likely runoff from a 5 year, 3 day storm (Wallace, 1997).

A study of the Awaiti-Omeheu drainage system (the Awaiti catchment) 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 (the 1995
estimate of the International Panel on Climate Control – the IPCC – of the rise by the
year 2100) and storm surge conditions, freeboard would be compromised. No
allowance has been made for any capital works that may be needed in the future to
increase capacity.

3.4.2 Stopbanks

The small lengths of stopbanks included in the scheme are designed to allow the
28mm per day drainage standard to be achieved.

3.4.3 Structures

(a) Flapgates

Flapgates are designed to stop flow up 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.

(b) Culverts

Culverts have been sized to allow the design drainage flow to discharge.

(c) Erosion Control Structures

These have been built to withstand expected velocities during design flows.
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3.5 Asset Condition

3.5.1 Drains and Canals

Drains and canals need regular maintenance to ensure that their capacity remains at
design drainage standards. Capacity can be reduced by siltation of the channel or by
excessive weed growth, if left unchecked.

In past years, drains were generally over-excavated (Section 4.3). The amount of
ongoing dredging more recently has been significantly. The perception of works staff
(aided by experience with the weedboat (see Section 2.5.3)) now is that the bed level
of the main canals and drains is variable and that in some areas they are slightly
under-dredged.

Significant volumes of silt enter the Drainage Scheme drains from private pump
schemes and from the Manawahe hills, creating additional maintenance
requirements.

Weed growth is very dependent on weather patterns. A decrease in the number of
frosts in recent years has led to weed growth continuing longer into the winter, with
the result that weed control has to be continued. Over the current summer, with an El
Nino weather pattern, weed growth is particularly strong. Conversely, periods of
high rain, and therefore higher flows in the drains, can lead to some self-flushing of
the drains, removing weed and silt. As a result, regimented programming of drain
maintenance is impractical, and the plan provides estimated average maintenance
requirements.

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

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 Appendix II). Structural concrete is
inspected periodically.

Many culvert and bridge crossings are present within the drainage network. The vast
majority of these are the responsibility of the landowner concerned, and are not
considered part of the scheme assets. Nonetheless, all culvert and bridge crossings
are inspected regularly by Environment B·O·P to ensure that drain capacity is not
compromised.

Twenty-three culverts have been identified as being assets of the Drainage Scheme.
While most are in reasonable condition, some are in need of repair or replacement.
This has been reflected in the renewals expenditure programme of Appendix VI.

Three drop structures have been identified as scheme assets. The gabion structure in
Donald’s Outlet/Western Drain Diversion is in good condition. The rubble structure
in Kokohinau Drain has only recently been installed. The rock structure in
McCracken’s Drain still offers protection against scour, but it will require topping up
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in the near future – in developing the expenditure programme (Table 6), topping up
is assumed in 2002.

Four other drop structures were installed in Western Drain some years ago after the
drain was over-excavated. However these structures are no longer visible, are not
maintained and have served their purpose of stabilising the bed. They no longer serve
any purpose, and have not been included in the Scheme assets.

3.5.3 Stopbanks

Short lengths of stopbank, alongside Donald’s Outlet and the Putiki Drain, have been
included as assets in the Scheme. No recent assessment of the condition or of the
amount of freeboard that they currently provide has been undertaken.

Stopbanks alongside the major canals have been included in the assets of the
Rangitaiki-Tarawera Rivers Scheme or the Whakatane River Scheme as appropriate.

In other locations on the Plains, excavated material has often been heaped up on the
drain edges during the course of drain creation or clearing, providing some degree of
protection to the surrounding land from high drain flows. (Council policy is to leave
drain clearings on site). However, the protection in such cases is not to a consistent
standard and could not be regarded as stopbanks. Furthermore, they cannot be valued
separately as stopbanks as the cost of forming them has been included in the drain
excavation costs.

Some investigations into the capacity of the canals, drains and stopbanks have been
undertaken in recent years, covering part of the network. There is a need to continue
the investigations so that the entire network is covered. This is discussed in Section
4.7 below.

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 to its customers and users.

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.
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3.6.1 Drains and Canals

Drains and canals have been valued by the estimated cost of excavation. A figure of
$0.75 per cubic metre, in 1993 dollars, has been assumed.

Fencing costs have not been included in the valuation, as generally these are erected
and maintained by landowners or leaseholders rather than by Environment B·O·P.
Similarly, culvert crossings have not been included, as construction costs and upkeep
are the responsibility of landowners (under Environment B·O·P drainage bylaws).

3.6.2 Stopbanks

Stopbank costs have been estimated from the contract costs for developing the
section of stopbank alongside Donald’s Outlet in 1989. These were $6.08/m3 to
excavate from the borrow area near the Omeheu Canal and cart it to site, and
$15.33/m to form, compact and topsoil the stopbank (1989 dollars, ie to CCI 3130).

In addition, $9.69/m was paid in compensation to the landowners. However, the
contract works also included installation of culverts and construction of a drop
structure, and compensation was based on a 1.5 year occupancy for the total works. It
would be expected that the component of compensation for the stopbank works alone
would be less, and the figure of $8.39/m (CCI = 3470) used valuing the Rangitaiki-
Tarawera Rivers Scheme stopbanks has been used in the Rangitaiki Drainage
Scheme valuations.

Finally, an allowance should be made for design, and contract administration and
supervision. The valuations of the Rangitaiki-Tarawera Rivers Scheme stopbanks
included such an allowance in the lineal costs. Here an allowance of 20% has been
added.

Thus the stopbank works have been valued at (CCI = 3130)

• $6.08/m3 , plus

• $15.33/m x 1.20 + $8.39/m x (3130/3470) = $25.42/m.

It has been assumed that these costs also apply to the stopbanks alongside Putiki
Drain.

3.6.3 Structures

Where known, the original contract price is used as the base figure, adjusted to the
current CCI, to establish the current replacement cost. In other cases, replacement
costs have been estimated based on current costs of materials, labour and machine
hire.

No allowance has been made for design and supervision costs, as the structures of the
Drainage Scheme are of reasonably straightforward design.

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.
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Thus

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

Current valuations to CCI = 3700 are as in Table 2.

3.6.4 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:

Drainage Network (Drains and Canals) $3,994,384
Structures $252,075
Stopbanks $190,892

TOTAL $4,437,351

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-R02. 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.
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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.

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 climatic conditions
are 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’ rainfalls and flows i.e.
the base level of maintenance.

Maintenance can include works to maintain a structural element (e.g. a drain), an
operating cost (e.g. weed spray), or replacement of elements of the system such as
culverts or floodgates.

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

4.2 Service Levels

4.2.1 General

Environment 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. drainage of a 50% AEP or 2 year rainfall – rather than
the 20% AEP) then this plan could allow for deterioration of assets (e.g. canal
capacity) 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 that ratepayers support the scheme objectives; and service levels
have been set accordingly.

4.2.2 Drains and Canals

Drains and canals will be inspected regularly and cleared as required to maintain
hydraulically efficient channels.



36 Environment B·O·P

q:\mas\ord\docs\Rangitaiki Drainage Asset Mgmt Plan Operations Report 98/5

4.2.3 Stopbanks

Environment B·O·P will maintain the stopbanks to a level to ensure the design flow
can be conveyed.

Settlement of up to 100% of the design freeboard will be allowed before stopbank
reconstruction will be undertaken. (Whereas the River Schemes allow only 50%
settlement before reconstruction, Drainage Scheme freeboards are expected to be less
and the consequences of bank failure much less severe).

4.2.4 Structures

Environment B·O·P will maintain:

• All structures in a workable condition at all times to function to their design
standards.

4.3 Maintenance History

Prior to the 1990s, the drains of the Scheme were dredged frequently, with the result
that they were continually increasing in size. As well as being costly, this also had
the potential to create the overdrainage and subsidence problems discussed in Section
2.5.1. In more recent times however, excavators have been used much more
sparingly.

The drainage weedcutter boat is an important innovation of recent years, reducing
use of excavators and of weed spray, with attendant reductions in costs and
environmental hazards. The weedboat also has the advantage of providing an
indication of the bed levels to the operator, and thus highlighting any need for
excavator desilting of the drain.

4.4 Maintenance and Renewals Programme

The Council has developed a maintenance programme strategy, 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 4 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.
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Table 4
General Asset Management Activities and Assumptions

Item/Activity Description Estimated
Frequency

Drain Channels
General Overview
Regular Inspection
Cross-section survey

Bank Maintenance
Maintaining waterway

Oversight and general inspection
Regular inspection of drain condition
Resurvey for main canals
Resurvey of other drains
Miscellaneous bank repairs/weed spray
Weed clearance, drain clearing, desilting

1 year
Ongoing
5 years
As required
Ongoing
Ongoing

Stopbank
Minor (non-Scheme) floodgates
General Overview
Survey
Stopbank reconstruction

Regular operational check

Oversight and inspection
Stopbank long section and representative sections
Reconstruction for settlement and miscellaneous damage

Ongoing
1 year
As required
20 years

Culverts and Flapgates
Regular inspection
Culvert cleaning
Miscellaneous maintenance
Ancillary replacement
Culverts and flapgate replacement

Regular operational check
Desilting, removing blockages
Replacement of floodgate chains/bolts etc
Replacement of flapgates/winches/retaining walls/timber
Full replacement

Ongoing
Monthly
2 years
20 years
50 years

Erosion Control Structures
Regular inspection
Minor repairs
Replacement

Regular inspection of condition
Minor repairs to gabion and mattress structures
Full replacement

Ongoing
5 years
50 years

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

• Keeping the channel clear of obstruction.

• Maintenance of ancillary works.

• Retaining the integrity of the stopbanks.

• Retaining the strength and integrity of erosion control works.

4.5 Maintenance and Renewal Costs

4.5.1 Existing

Since 1993/94 a portion of the maintenance expenditure has been used to fund a
disaster reserve (see 4.8.1).

The actual expenditure on maintenance for the Rangitaiki Drainage Scheme over
recent years has been as follows in Table 5.
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Table 5 Rangitaiki Drainage Scheme Maintenance Expenditure

Year Excluding Disaster Reserve
Contribution

Including Disaster Reserve
Contribution

1993-94 $399,033 $405,033

1994-95 $384,560 $407,166

1995-96 $405,885 $428,485

1996-97 $410,569 $433,169

1997-98 (budgeted) $395,400 $410,500

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.

(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,
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• 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.

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 $461,082.

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. $12,268.

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 6 and Figure 4 below 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.
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(c) Predicted flood damage, based on the scenario presented in Appendix IV (refer
also to section 4.7.1(b)).

Note that in year 1, the routine maintenance has been reduced by $10,000 from that
estimated from Appendix III, in order to reduce the rate demand for that year.

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

4.6.2 Loan Repayment

There are no current loans for the Rangitaiki Drainage Scheme.

In order to help fund the renewal works, and prevent the Renewals Fund going into
deficit, $14,000 is assumed to be borrowed in 2025/26, $6,000 in 2041/42 and
$22,000 borrowed in 2043/44.

The schedule of estimated annual loan repayments is shown in Appendix VI.
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Table 6 Rangitaiki Drainage Scheme
Works Expenditure Distribution ($ at CCI 3790)

Year Operation and Predicted Flood Damage       Total
Maintenance Renewals (Sample Scenario)
(from App.3) (from App.5) (from App.4)

1 1998 / 99 $432,321 $0 $432,321
2 1999 / 00 $442,321 $24,963 $0 $467,283
3 2000 / 01 $446,886 $10,860 $0 $457,746
4 2001 / 02 $447,817 $7,795 $0 $455,611
5 2002 / 03 $447,641 $20,000 $467,641
6 2003 / 04 $442,321 $0 $442,321
7 2004 / 05 $451,897 $4,310 $0 $456,206
8 2005 / 06 $442,806 $16,867 $0 $459,673
9 2006 / 07 $459,801 $6,907 $0 $466,707

10 2007 / 08 $447,817 $20,443 $30,000 $498,259
11 2008 / 09 $446,401 $21,397 $0 $467,798
12 2009 / 10 $442,321 $3,453 $0 $445,774
13 2010 / 11 $452,382 $9,472 $0 $461,854
14 2011 / 12 $455,721 $0 $455,721
15 2012 / 13 $447,881 $2,155 $0 $450,036
16 2013 / 14 $447,817 $3,453 $20,000 $471,270
17 2014 / 15 $446,401 $20,227 $0 $466,627
18 2015 / 16 $442,806 $0 $442,806
19 2016 / 17 $465,297 $8,800 $0 $474,097
20 2017 / 18 $443,561 $2,155 $25,000 $470,716
21 2018 / 19 $446,401 $0 $446,401
22 2019 / 20 $447,817 $20,227 $0 $468,043
23 2020 / 21 $446,886 $0 $446,886
24 2021 / 22 $455,721 $7,795 $0 $463,515
25 2022 / 23 $451,897 $15,885 $30,000 $497,782
26 2023 / 24 $442,321 $48,661 $0 $490,982
27 2024 / 25 $446,401 $42,427 $0 $488,827
28 2025 / 26 $448,302 $59,195 $0 $507,497
29 2026 / 27 $459,801 $0 $459,801
30 2027 / 28 $443,801 $9,472 $0 $453,273
31 2028 / 29 $451,897 $25,000 $476,897
32 2029 / 30 $442,321 $0 $442,321
33 2030 / 31 $446,886 $3,453 $0 $450,339
34 2031 / 32 $461,217 $0 $461,217
35 2032 / 33 $446,401 $18,451 $20,000 $484,851
36 2033 / 34 $442,321 $4,736 $0 $447,057
37 2034 / 35 $451,897 $2,155 $0 $454,052
38 2035 / 36 $442,806 $0 $442,806
39 2036 / 37 $459,801 $16,971 $0 $476,771
40 2037 / 38 $449,057 $2,155 $30,000 $481,212
41 2038 / 39 $446,401 $39,268 $0 $485,669
42 2039 / 40 $442,321 $64,418 $0 $506,738
43 2040 / 41 $452,382 $16,280 $0 $468,662
44 2041 / 42 $455,721 $16,379 $0 $472,099
45 2042 / 43 $447,881 $6,400 $15,000 $469,280
46 2043 / 44 $447,817 $38,973 $0 $486,790
47 2044 / 45 $446,401 $0 $446,401
48 2045 / 46 $442,806 $0 $442,806
49 2046 / 47 $465,297 $5,474 $15,000 $485,770
50 2047 / 48 $442,321 $11,347 $0 $453,667

Average $12,268

Note - Flood Damages shown are a sample scenario only
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4.7 Projects

In order to ensure that the Scheme is performing to design standards, that
maintenance practices are in line with current best practice, or that materials used are
the most appropriate available, an allowance needs to be made for project or
investigation funding.

Recent and current projects have included hydraulic modelling of particular areas of
the Scheme, surveys of peat shrinkage and water tables, investigations into the effect
of salt water flushing on surrounding soils, and investigations into the feasibility of
grass carp weed control and of shade trees.

The main drains of the Tarawera catchment have recently been modelled (Wallace,
1997), as has the Kope East Canal. Thus the capacity of a large portion of the
Scheme is known. However, a programme to continue the modelling and capacity
studies is needed to determine whether the entire Scheme is meeting design
standards. Any such investigations should also determine whether existing stopbanks
are at levels consistent with drainage design standards and identify any need for
additional stopbanking. The programme should be regularly repeated to monitor the
ongoing capacity of the Scheme, particularly with the likelihood that the current
drain capacity would not meet design standards with increased sea levels (Section
3.5.1).

A project allowance of $11,000 per annum has accordingly been budgeted in Table
7. However, identified projects for the first three years have been costed at a lesser
amount, as in Table 7.

4.8 Funding

The scheme is funded from annual rates levied over a separate rating area known as
the Rangitaiki Drainage District.

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.

4.8.1 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
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$4.2 million local share, with 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 Drainage Scheme, the target fund was assessed at
$226,000 (at CCI 3470). The first contribution was $6,000 in 1993/94 with $22,600
contributed in 1994/95, 1995/96 and 1996/97. For 1997/98 the contribution was
reduced to $15,100 (a 15 year target).

However, the fund has been accumulating interest, and the balance at 30 June 1997
stood at $83,040. If the interest accumulated on this amount during 1997/98 and the
1997/998 contribution of $15,100 are added, it is expected that the balance at 30 June
1998 will be over $100,000.

A Rangitaiki Drainage Works Reserve was created in 1989 out of the residual
assets/funds of the Rangitaiki Drainage Board. Some of this reserve has been used to
fund works, and the balance as at 30 June 1997 stood at $118,925. Again, this
reserve will have accumulated interest during the year 1997/98.

Thus if the two reserves are added after the 1997/98 financial year, a fund sufficient
to approximately meet the Disaster Reserve Fund target will have been created. The
interest accruing on this fund will bring it to the inflation-adjusted target within two
or three years.

Rather than continuing to use a portion of the annual rates take to build up the
Disaster Reserve Fund, it has been assumed that the Drainage Works Reserve will be
used to complete the contributions to the Disaster Reserve Fund and take it to its
target value. Therefore no further disaster reserve contributions will be needed.
(Although conversely, any additional funding needed for capital works will no longer
be able to be funded from the Works Reserve. At this stage, no such works are
foreseen). Any interest earned on the Reserve will be used to inflation-proof it and, if
sufficient, to slightly offset future rate requirements.

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 percentage of the maintenance
budget has been spent on repairing flood damage which results from moderate size
floods. However experience has shown, even on schemes where a comprehensive
annual programme of works is undertaken, 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 $25,000 (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 $5,000 p.a. until the
$25,000 target is reached. Thereafter, annual payments will be at up to $5,000 as
required to maintain the target. (These figures will need to be adjusted in line with
changes in inflation as measured by CCI). Also, if necessary, Environment B·O·P
will borrow to fund flood damage repairs, although given that the damages are
unlikely to be great it is more likely that shortfalls would be met from any credit
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working balances at year end or by raising rates in following years. 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
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 in the maintenance requirements
(appendices II and III).

(c) Renewals Reserves

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.

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 at Appendix V. To avoid the fund going into deficit, renewal works have been
assumed to be funded by loan in some years

4.8.2 Sources of Funding

In the 1996/97 year the Rangitaiki Drainage Scheme maintenance budget was funded
entirely by separate rates/user pays. A similar situation has existed in the years since
the withdrawal of Government assistance.

The current differential rating scheme, introduced in 1994, identifies 12 classes of
land. These classes, and the rating applied to them, are based on an analysis of
benefits of the Scheme for property owners. The rating area covers 29,200ha.

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.

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.
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4.8.3 Analysis of Funding Requirements

Table 7 and Figure 5 present the funding requirements for all activities including
loan charges. They are based on data presented in appendices III to VI.

The 1998/99 rate requirement is $454,800, a decrease of 2.5% on the budgeted
1997/98 rate take of $466,300. The forecast average annual rate take over the first
five years is $468,400, or 0.4% above the 1997/98 budgeted rate. Over the 50 years
of the plan, the forecast average rate is $477,063, an increase of 2.3% from the
budgeted 1997/98 rate take. For comparison, the budgeted 1997/98 rate take has been
plotted on Figure 5.
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Table 7 Rangitaiki Drainage Scheme – Funding Requirements
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Chapter 5:  Creation/Acquisition/Disposal

No new capital works (as defined in section 4.6.2) have been included in the funding
requirements identified in this plan. It is not envisaged that the design standard for drainage
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.

Disposal of assets does not normally occur in management of river or drainage 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 Drainage 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 and drainage schemes. Outcomes depend on the occurrence of unpredictable
rainfall or 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 drainage scheme management is to maintain ground water at
optimum levels for the current landuse, by maintaining the desired levels of drainage
capacity. More specific objectives against which to monitor performance have been
identified in section 3.1 of this plan. In summary these are

• Provide everyday drainage of the Rangitaiki Plains

• Remove ponded water from floods

• Prevent overtopping of internal stopbanks (i.e. those alongside drains and
canals rather than rivers).

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

Performance indicators, with which to measure the achievement of the goal and
objectives, or progress towards them, are difficult to establish. Using indicators
based on actual events, such as actual duration and extent of ponding, are not ideal
given that the causes and results may be beyond the reasonable expectations of the
asset management.

The 5-yearly cross-section surveys of the main canals are one of the most important
monitoring programmes for management of the scheme. The cross-section surveys
can be used to help identify current drainage capacity and trends in capacity.
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Developing other quantitative measures regarding the standard of drainage and
corresponding water table levels would be a complex process, dependent on detailed
modelling exercises. It may be that in future years refined, practical and affordable
modelling techniques make such development feasible, in which case the project
expenditure discussed in Section 4.7 may need to be increased.

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 capacity) 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
capacity of the drainage network.

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.

7.2.1 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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Appendices
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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 Drainage
Scheme. Various assumptions used in developing the expenditure tables in Appendix III are
described.

1 General

1.1 General Overview

Annual inspection of the general condition of canals, major culverts and flapgates,
drop structures. Documentation of findings.

Drainage Works Engineer/Supervisor and Foreman– 1.5 days each

Vehicle costs – 60km @ $0.60/km.

1.2 Ongoing Inspection

Ongoing inspection of the culverts, flapgates, weed growth, channel condition.
Responding to public/landowner enquiries.

Supervisor – 25 days

Foreman – 200 days

Vehicle costs – 225 days x 40km/day x 0.60/km

1.3 Cross-Section Survey

Resurvey of major canals every 5 years provided there are no significant floods.

Additional survey may be required on an occasional basis, including survey of the
drains and stopbanks within the scheme. However a significant cost will not be
involved, and such surveys are likely to be part of projects, for example modelling
exercises, and so are best considered to be part of the projects allowance in Table 7.
(See Section 4.7).

Note also that the stopbanks of the canals will be surveyed as part of the maintenance
of the Rangitaiki-Tarawera Rivers Scheme.

Surveyor and 2 labourers complete an average of 6 cross-sections per day. Office
work to reduce and analyse data is approximately 50% of the field time for the
surveyor.

Using the last major survey of the canal, in 1997 (Wallace, 1997)

Awaiti Canal – 14 cross-sections
Omeheu Canal – 20 cross-sections
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Omeheu Drain – 8 cross-sections
Old Rangitaiki Channel – 12 cross-sections
Tarawera Western Drain – 12 cross-sections
Section 109 Canal – 5 cross-sections
Awakaponga Canal – 5 cross-sections

The last Kopeopeo West survey (Environment B·O·P Level Book 449) had 8 cross-
sections.

For the remaining arterial drains, assume an average cross-section spacing of 800m.
Thus

Te Rahu Canal – 6300m – 8 cross-sections
Secombe’s Canal – 1560m – 2 cross-sections
Kopeopeo East Canal – 9800m – 12 cross-sections
Orini Canal – 10000m – 12 cross-sections

Total number of cross-sections to be surveyed – 118.

Assume 20 days field work
Travel 20 days x 2 (return trip) x 25 km (average 1-way trip)

1.4 Miscellaneous Scheme Management Items

VNZ fees, rates remission/commission 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.

General management staff costs of $75,000 per annum have been included. A
significant amount of public liaison is required, due to the large number of
landowners that have Drainage Scheme channels crossing their properties, and hence
this cost item is higher than in river schemes.

1.5 Flood Monitoring

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.

A typical annual flood event would require monitoring and inspection by a
supervisor and foreman for two days, above and beyond routine inspections. With
larger flood events, input from other staff is required, and some survey of peak flood
levels or of channel changes will be required. (Assume for a 10 year event, 4 days
field work for a surveyor, surveying peak water level marks. Assume for a 50 year
event a complete resurvey of major drains and canals is required). In developing the
expenditure distribution over time, the 10 year and 50 year event costs have been
annualised.

1.6 Flood Damages

An allowance to repair damages to assets caused by small floods and freshes is
required. A typical fresh requires 2 days of the time of 3 labourers, plus supervision,
and approximately 25 hours hire of an excavator along with transport of the
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excavator (at $120 per day). Should this requirement be considered light in
comparison to the equivalent sum budgeted for in River Scheme Asset Management
Plans, it must be realised that velocities in drains are low, that there are few bends in
the drains, and that freshes can sometimes be beneficial by clearing excess weed
growth.

These works are additional to routine maintenance but are not covered by the flood
damage reserve.

2 Channel

2.1 Weed Clearance

Weed clearance is an ongoing activity. Several techniques are commonly used at
present, as follows.

2.1.1 WeedBoat

In some of the arterial and larger drains, a purpose-built weedboat that cuts weed is
used to clear weeds. These are

Drain Length (km) Frequency
Awakaponga Drain 0.6 4 per year
Awakaponga Canal 5.1 8 per year
Awaiti Canal 7.4 3-4 per year
Omeheu Canal (to Otakiri Rd) 6.3 3-4 per year
Kopeopeo East 4.7 3-4 per year
Kopeopeo West 1.8 3-4 per year
Orini Canal 8.9 3 per year
Old Rangitaiki Channel 8.25 5 per year
Tumurau Canal 2.6 3-4 per year
Tarawera Western Drain (downstream of SH2) 1.4 2 per year
Te Rahu Canal 2.15 5 per year
Fortunes Rd Drain 2.02 Annually
Eastern Drain (downstream of MacLean Rd) 2.05 3 per year
Western Drain (downstream of Putiki Rd) 3.4 5 per year
Section 72 Outlet 1.1 Annually
Section 109 Canal 3.83 3 per year
Tumuranui Drain (the lower 1.5km) 1.5 2 per year
Massey Drain 2 2 per year
Collins Drain 0.6 5 per year
Miscellaneous Streams 4 (total) Annually
TOTAL length of drain weedboat operates over 69.7

The frequency as in the above table has been rounded up slightly in Appendix III, as
additional cuts may be needed to reduce the amount of loose weed cuttings that are
generated.

The weedboat is also used in the Reids Central Canal, however this is charged to the
Rangitaiki-Tarawera Rivers Scheme.
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In closed drainage systems (i.e. pumped drains) an excavator is needed to remove
accumulated cut weed.

Note that use of the weedboat requires sufficient water in the canals. If levels drop
too low, control will need to revert to clearing by excavator.

The presence of obstacles such as bridge piers adds to the time required for a cut, but
an average of 6km per day has been assumed after allowance for transporting to and
from site, loading etc.

The cost of the weedboat and operator is $50 per hour. In addition, a Hiab truck is
needed to transport the weedboat, at $100/day and $0.50/km.

2.1.2 Spray

For remaining canals and drains, weeds are controlled by spraying (except as noted
below under Hand Clearance). The spraying season lasts from September to May in
most years, as sprays are ineffective in winter.

Costs have been based on two labourers operating out of a ute, covering 1.5km per
day.

Labour costs 2 x $160/day, spray unit cost $10/day, vehicle cost 40km/day @
$0.60/km, totalling $354/day or $236/km (excluding costs of spray itself).

(In some instances, a tractor with a single operator, covering 2.5km per day, is used.
Tractor costs are $20/hour, thus total costs are 8 x $20 (tractor) + $160 (operator) +
$10 (spray unit) = $330/day or $132/km (excluding spray costs). However, the bulk
of spraying is done with the first option, and so this has been used in developing the
budgets in this plan).

Assumed average frequency of clearance

328.09km (total drain length) – 69.7km (drains cleared with weedboat) = 258.39km
@ 1.5km/day = 173 days

(Note : 9 months say 36 weeks, 5 days = 180 days available per year – most recent
year, 350 days/2 staff = 175 days were spent).

– implies 1 spray per year average. (Although individual sections could be sprayed
up as many as 5 times per year, depending on weed growth).

The 1997/98 budget for sprays is $15,000, down on previous years as alternative
weed control methods are being used. This sum has been assumed in Appendix III

Vehicle costs – assume 173 days x 20km (average one-way trip) x 2 (return trip) at
60c/km.

2.1.3 Hand Clearance

On windy days and during winter, sprays can not be used, and weeds have to be
cleared by hand. In addition, weed has to be manually cleared from pump screens.
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During the 1997 calendar year, a total of 15.71km of drain were cleared by hand,
requiring 741.5 hours of labour. This equates to a clearance rate of 320m per day for
two workers, which is the rate assumed in Appendix III. Clearance of 16km per
annum is assumed.

Vehicle costs – Assume (16km/320m = 50) days x 2 x 20km/day @ $0.60/km

2.1.4 Other Techniques

Other techniques used or under investigation include

• Clearance by hydraulic excavator. This is covered in 2.2 below.

• Opening floodgates to flush the system with salt water. This only works in
tidally affected areas close to the sea. Associated costs are minimal.

• The use of shade trees to retard weed growth. Trials in recent years have shown
that this technique has promise, although again it is not suitable in all
conditions. (Crabbe, 1994). Costs to date have been met from project budgets.

• Stocking drains with grass carp. Approval for trial use of grass carp is currently
being sought from the Minister of Conservation. Costs are being met from
project budgets.

2.2 Drain Clearing

Hydraulic excavators are used periodically to clear silt deposits and weed growth in
the drains. They are also used on some occasions to clear up cut weed left by the
weed cutter boat.

Estimated frequencies and rates of clearance by excavator are

• Awakaponga Canal, which requires annual clearance due to high silt runoff
from the Manawahe hills. Assumed average rate of clearance of 200m per day,
over the 1.75km from Wilsons Creek to SH2.

• Te Rahu Canal, which requires annual clearance due to high silt runoff
upstream. Assume 6.3km cleared per annum at 300m per day.

• Kope West and Orini canals, which require clearance on average every 6 years,
at 200m/day.

• Other arterial drains generally require excavator clearance every four years, at
200m/day.

• Other drains require cleaning less frequently, some not at all (e.g. Wilsons
Creek) – on average every four years. Assumed average rate of clearance is
500m/day.

The work can be expected to be performed on a rolling basis, and thus annualised
costs are applied each year.

Excavator transport is required when shifting between drains - assume 50 days per
year at $120 each. Use of the Environment B·O·P excavator at $100 per hour is
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assumed for the arterial drains, and plant hire excavator at an average of $85/hour for
the remaining drains.

On occasions, culverts are damaged by the excavator. These are replaced as needed
by Environment B·O·P. Average typical replacement costs are estimated at $3,000
each, with an average of 3 replacements per year assumed.

2.3 Bank Repairs

Bank repairs are needed on occasions. On average, 150m of bank is repaired each
year, with rotten rock. Typical costs are $60/m.

3 Structures

3.1 Culverts and Flapgates

3.1.1 Normal Inspection

Regular check of flapgates and culverts. This item has been covered in 1.2 above.

3.1.2 Culvert Cleaning

Culverts need to be regularly cleaned and cleared of blockages. An average of 2
hours x 1 labourer and 20km travel has been assumed per culvert per month. (Only
the 22 Drainage Scheme culverts as listed below have been included – any clearance
of private culverts is charge to the owner).

3.1.3 Miscellaneous Maintenance

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

22 flapgates included in Scheme. Assume 2 hours x 2 labourers and $100 materials
per flapgate. Vehicle costs 5 days x 2 x 20km/day @ $0.60/km.

3.1.4 Ancillary Replacement

Replacement of flapgates. This item is treated as a renewal.

An average life of around 17 years has been assumed. However, as the flapgates will
be replaced in when the culvert and headwall are replaced (every 50 years, as below),
the flapgates only will be assumed to be replaced an additional two times within the
50 year period. (Thus the replacement interval is shown as 25 years in Appendix III).

Estimated replacement dates for the various flapgates are given in the following
table. Note the age of many of the culverts and flapgates is unknown. Where this is
the case, either the remaining life has been estimated after a field inspection or a
replacement date has been assumed
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Location
Estimated

replacement date for
total structure

Estimated
replacement of
flapgate only

How date estimated

Massey (Vierboom) 2014 2000, 2039 From installation of adjacent
pump station in 1964

Putiki 2038 2005, 2022 Culvert installed in 1988

McLaren 2023 2008, 2040 Assumed

Massey Orini 1999 2016, 2033 In need of replacement soon

Wrights Canal 2008 2024, 2040 Field Inspection

Omeheu Adjunct 2039 2007, 2023 Installed in 1989

Section 109 2032 2000, 2016 Installed in 1982

Hills Diversion 2047 2013, 2030 Installed in 1997

Hawkins Drain 2022 2009, 2039 Assumed

Section 73 2036 2004, 2012 Upgraded in 1986

Thompsons 2001 2017, 2034 Field Inspection

Poroporo 2021 2004, 2037 Assumed

Government Drain 2024 2007, 2041 Assumed

Waioho-Te Rahu Drain 2025 2008, 2042 Assumed

Pearsons 2043 2010, 2027 Repairs c1993

Orrs 2023 2006, 2040 Assumed

Murrays to RCC 2025 2008, 2042 Assumed

RCC to Murrays 2025 2008, 2042 Assumed

Aroas 2023 2006, 2040 Assumed

Awarua 2019 1999, 2036 Field Inspection

Travarzas 2025 2007, 2041 Pump station installed in
1975

Withy 2025 2007, 2041 Pump station installed in
1975

3.1.5 Culvert Replacement

Life of culvert and headwall estimated to be 50 years. As noted above, it is assumed
that the flapgates will be replaced at the same time. Estimated replacement dates are
shown in the above table.

This item is treated as a renewal.

3.2 Drop Structures – Rock Gabion and Mattress

3.2.1 Gabion and Mattress Repairs

Minor repairs to the gabions and mattresses, such as repairs of small holes or to the
netting, are assumed to be needed on average every five years. Assumed costs are 0.5
days for two labourers plus supervision, and $200 materials.
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3.2.2 Replacement

Flow over the drop structure only occurs in heavy rain events – the structure is dry
for most of the time. It is currently in good condition, and a life of 50 years is
considered a reasonable expectancy.

3.3 Drop Structures – Rock and Rubble

3.3.1 Rock Replacement

As these drop structures are also dry under most conditions, they are not expected to
need frequent maintenance. Rock and rubble may need topping up after floods, but
the cost would be met from flood damage budgets in that case.

Nevertheless, occasional topping up will be required, as rock settles or gets displaced
over time. It is assumed that every 15 years, 25% of the rock or rubble will need
replacement. This item is treated as normal maintenance rather than renewal.

4 Stopbanks

4.1 Culvert Removal

In a few locations, there are gravity outlets through stopbanks that are now redundant
and are not maintained, but that would otherwise be considered Drainage Scheme
assets. Without maintenance, there is a risk that the culverts will present
opportunities for flow or seepage paths through the banks, undermining the integrity
of the stopbanks. Therefore it is prudent that these culverts be completely removed
and backfilled.

Outlets where this is the case that have been identified to date are at the gravity
outlets at Nicholas and Omeheu East pump stations.

Costs involved per culvert are – supervisor plus two labourers for 0.5 days, an
excavator for 4 hours @ $100/hour, transport of excavator at $120, and compaction
equipment hire at $100. It is assumed that the small quantities of any extra fill
needed will be available on site.

Although not periodic, this item is treated as a renewal as it upgrades the assets to
design standards. For the purposes of this Plan, removal of the two culverts has been
given a nominal frequency of one occurrence in 50 years (in the year 2000/01).

4.2 Stopbank Reconstruction

It is anticipated that stopbank reconstruction will be required to restore banks to full
design height. It is difficult to ascertain what settlement will occur; the best estimate
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, using the costs in Section 3.6.2,

• direct costs of reconstruction are $6.08/m3 x (3700/3130) = $7.19/m3 , and
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• ancillary costs of reconstruction are $15.33/m x 1.20 x (3700/3130) x0.60 =
$13.04/m.

Each renewal therefore is

• Putiki Drain Direct costs 5796m3 x 0.05 x $7.19/m3

Ancillary costs 483m x 0.20 x $13.04/m

• Donalds Outlet Direct costs 16830m3 x 0.05 x $7.19/m3

Ancillary costs 600m x 0.20 x $13.04/m
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Appendix III – Expenditure Tables
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Appendix IV – Flood Damage Reserve

Year Contribution Flood Damage Change to Fund
to Reserve (Scenario only) Balance Balance

0 1997 / 98 $0 $0 $0
1 1998 / 99 $5,000 $0 $5,000 $5,000
2 1999 / 00 $5,000 $0 $5,000 $10,000
3 2000 / 01 $5,000 $0 $5,000 $15,000
4 2001 / 02 $5,000 $0 $5,000 $20,000
5 2002 / 03 $5,000 $20,000 ($15,000) $5,000
6 2003 / 04 $5,000 $0 $5,000 $10,000
7 2004 / 05 $5,000 $0 $5,000 $15,000
8 2005 / 06 $5,000 $0 $5,000 $20,000
9 2006 / 07 $5,000 $0 $5,000 $25,000

10 2007 / 08 $5,000 $30,000 ($25,000) $0
11 2008 / 09 $5,000 $0 $5,000 $5,000
12 2009 / 10 $5,000 $0 $5,000 $10,000
13 2010 / 11 $5,000 $0 $5,000 $15,000
14 2011 / 12 $5,000 $0 $5,000 $20,000
15 2012 / 13 $5,000 $0 $5,000 $25,000
16 2013 / 14 $5,000 $20,000 ($15,000) $10,000
17 2014 / 15 $5,000 $0 $5,000 $15,000
18 2015 / 16 $5,000 $0 $5,000 $20,000
19 2016 / 17 $5,000 $0 $5,000 $25,000
20 2017 / 18 $5,000 $25,000 ($20,000) $5,000
21 2018 / 19 $5,000 $0 $5,000 $10,000
22 2019 / 20 $5,000 $0 $5,000 $15,000
23 2020 / 21 $5,000 $0 $5,000 $20,000
24 2021 / 22 $5,000 $0 $5,000 $25,000
25 2022 / 23 $5,000 $30,000 ($25,000) $0
26 2023 / 24 $5,000 $0 $5,000 $5,000
27 2024 / 25 $5,000 $0 $5,000 $10,000
28 2025 / 26 $5,000 $0 $5,000 $15,000
29 2026 / 27 $5,000 $0 $5,000 $20,000
30 2027 / 28 $5,000 $0 $5,000 $25,000
31 2028 / 29 $5,000 $25,000 ($20,000) $5,000
32 2029 / 30 $5,000 $0 $5,000 $10,000
33 2030 / 31 $5,000 $0 $5,000 $15,000
34 2031 / 32 $5,000 $0 $5,000 $20,000
35 2032 / 33 $5,000 $20,000 ($15,000) $5,000
36 2033 / 34 $5,000 $0 $5,000 $10,000
37 2034 / 35 $5,000 $0 $5,000 $15,000
38 2035 / 36 $5,000 $0 $5,000 $20,000
39 2036 / 37 $5,000 $0 $5,000 $25,000
40 2037 / 38 $5,000 $30,000 ($25,000) $0
41 2038 / 39 $5,000 $0 $5,000 $5,000
42 2039 / 40 $5,000 $0 $5,000 $10,000
43 2040 / 41 $5,000 $0 $5,000 $15,000
44 2041 / 42 $5,000 $0 $5,000 $20,000
45 2042 / 43 $5,000 $15,000 ($10,000) $10,000
46 2043 / 44 $5,000 $0 $5,000 $15,000
47 2044 / 45 $5,000 $0 $5,000 $20,000
48 2045 / 46 $5,000 $0 $5,000 $25,000
49 2046 / 47 $5,000 $15,000 ($10,000) $15,000
50 2047 / 48 $5,000 $0 $5,000 $20,000

Note Flood Damages shown are a sample scenario only
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Appendix V – 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 $12,268 $0 $0 $12,268 $0 $12,268
2 1999 / 00 $12,268 $0 $0 $12,268 $24,963 ($428)
3 2000 / 01 $12,268 $0 $0 $12,268 $10,860 $980
4 2001 / 02 $12,268 $0 $0 $12,268 $7,795 $5,453
5 2002 / 03 $12,268 $0 $0 $12,268 $0 $17,720
6 2003 / 04 $12,268 $0 $0 $12,268 $0 $29,988
7 2004 / 05 $12,268 $0 $0 $12,268 $4,310 $37,946
8 2005 / 06 $12,268 $0 $0 $12,268 $16,867 $33,346
9 2006 / 07 $12,268 $0 $0 $12,268 $6,907 $38,707

10 2007 / 08 $12,268 $0 $0 $12,268 $20,443 $30,532
11 2008 / 09 $12,268 $0 $0 $12,268 $21,397 $21,402
12 2009 / 10 $12,268 $0 $0 $12,268 $3,453 $30,216
13 2010 / 11 $12,268 $0 $0 $12,268 $9,472 $33,012
14 2011 / 12 $12,268 $0 $0 $12,268 $0 $45,279
15 2012 / 13 $12,268 $0 $0 $12,268 $2,155 $55,392
16 2013 / 14 $12,268 $0 $0 $12,268 $3,453 $64,206
17 2014 / 15 $12,268 $0 $0 $12,268 $20,227 $56,247
18 2015 / 16 $12,268 $0 $0 $12,268 $0 $68,515
19 2016 / 17 $12,268 $0 $0 $12,268 $8,800 $71,982
20 2017 / 18 $12,268 $0 $0 $12,268 $2,155 $82,095
21 2018 / 19 $12,268 $0 $0 $12,268 $0 $94,362
22 2019 / 20 $12,268 $0 $0 $12,268 $20,227 $86,403
23 2020 / 21 $12,268 $0 $0 $12,268 $0 $98,671
24 2021 / 22 $12,268 $0 $0 $12,268 $7,795 $103,144
25 2022 / 23 $12,268 $0 $0 $12,268 $15,885 $99,526
26 2023 / 24 $12,268 $0 $0 $12,268 $48,661 $63,132
27 2024 / 25 $12,268 $0 $0 $12,268 $42,427 $32,973
28 2025 / 26 $12,268 $557 $557 $11,710 $14,000 $59,195 ($512)
29 2026 / 27 $12,268 $557 $557 $11,710 $0 $11,198
30 2027 / 28 $12,268 $557 $557 $11,710 $9,472 $13,437
31 2028 / 29 $12,268 $557 $557 $11,710 $0 $25,147
32 2029 / 30 $12,268 $557 $557 $11,710 $0 $36,858
33 2030 / 31 $12,268 $557 $557 $11,710 $3,453 $45,115
34 2031 / 32 $12,268 $557 $557 $11,710 $0 $56,825
35 2032 / 33 $12,268 $557 $557 $11,710 $18,451 $50,085
36 2033 / 34 $12,268 $557 $557 $11,710 $4,736 $57,059
37 2034 / 35 $12,268 $557 $557 $11,710 $2,155 $66,615
38 2035 / 36 $12,268 $557 $557 $11,710 $0 $78,325
39 2036 / 37 $12,268 $557 $557 $11,710 $16,971 $73,065
40 2037 / 38 $12,268 $557 $557 $11,710 $2,155 $82,620
41 2038 / 39 $12,268 $557 $557 $11,710 $39,268 $55,062
42 2039 / 40 $12,268 $557 $557 $11,710 $64,418 $2,355
43 2040 / 41 $12,268 $0 $0 $12,268 $16,280 ($1,658)
44 2041 / 42 $12,268 $239 $239 $12,029 $6,000 $16,379 ($8)
45 2042 / 43 $12,268 $239 $239 $12,029 $6,400 $5,622
46 2043 / 44 $12,268 $1,107 $1,107 $11,161 $22,000 $38,973 ($191)
47 2044 / 45 $12,268 $1,107 $1,107 $11,161 $0 $10,970
48 2045 / 46 $12,268 $1,107 $1,107 $11,161 $0 $22,131
49 2046 / 47 $12,268 $1,107 $1,107 $11,161 $5,474 $27,819
50 2047 / 48 $12,268 $1,107 $1,107 $11,161 $11,347 $27,633

AVERAGE $12,268
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Appendix VI – Loan Repayment Schedule

Total Total Total Less Principal funded from Net loan
Year principal interest Loan Charges depreciation charges

1 1998 / 99 $0 $0 $0 $0 $0
2 1999 / 00 $0 $0 $0 $0 $0
3 2000 / 01 $0 $0 $0 $0 $0
4 2001 / 02 $0 $0 $0 $0 $0
5 2002 / 03 $0 $0 $0 $0 $0
6 2003 / 04 $0 $0 $0 $0 $0
7 2004 / 05 $0 $0 $0 $0 $0
8 2005 / 06 $0 $0 $0 $0 $0
9 2006 / 07 $0 $0 $0 $0 $0

10 2007 / 08 $0 $0 $0 $0 $0
11 2008 / 09 $0 $0 $0 $0 $0
12 2009 / 10 $0 $0 $0 $0 $0
13 2010 / 11 $0 $0 $0 $0 $0
14 2011 / 12 $0 $0 $0 $0 $0
15 2012 / 13 $0 $0 $0 $0 $0
16 2013 / 14 $0 $0 $0 $0 $0
17 2014 / 15 $0 $0 $0 $0 $0
18 2015 / 16 $0 $0 $0 $0 $0
19 2016 / 17 $0 $0 $0 $0 $0
20 2017 / 18 $0 $0 $0 $0 $0
21 2018 / 19 $0 $0 $0 $0 $0
22 2019 / 20 $0 $0 $0 $0 $0
23 2020 / 21 $0 $0 $0 $0 $0
24 2021 / 22 $0 $0 $0 $0 $0
25 2022 / 23 $0 $0 $0 $0 $0
26 2023 / 24 $0 $0 $0 $0 $0
27 2024 / 25 $0 $0 $0 $0 $0
28 2025 / 26 $557 $1,190 $1,747 $557 $1,190
29 2026 / 27 $557 $1,190 $1,747 $557 $1,190
30 2027 / 28 $557 $1,190 $1,747 $557 $1,190
31 2028 / 29 $557 $1,190 $1,747 $557 $1,190
32 2029 / 30 $557 $1,190 $1,747 $557 $1,190
33 2030 / 31 $557 $1,190 $1,747 $557 $1,190
34 2031 / 32 $557 $1,190 $1,747 $557 $1,190
35 2032 / 33 $557 $1,190 $1,747 $557 $1,190
36 2033 / 34 $557 $1,190 $1,747 $557 $1,190
37 2034 / 35 $557 $1,190 $1,747 $557 $1,190
38 2035 / 36 $557 $1,190 $1,747 $557 $1,190
39 2036 / 37 $557 $1,190 $1,747 $557 $1,190
40 2037 / 38 $557 $1,190 $1,747 $557 $1,190
41 2038 / 39 $557 $1,190 $1,747 $557 $1,190
42 2039 / 40 $557 $1,190 $1,747 $557 $1,190
43 2040 / 41 $0 $0 $0 $0 $0
44 2041 / 42 $239 $510 $749 $239 $510
45 2042 / 43 $239 $510 $749 $239 $510
46 2043 / 44 $1,107 $2,380 $3,487 $1,107 $2,380
47 2044 / 45 $1,107 $2,380 $3,487 $1,107 $2,380
48 2045 / 46 $1,107 $2,380 $3,487 $1,107 $2,380
49 2046 / 47 $1,107 $2,380 $3,487 $1,107 $2,380
50 2047 / 48 $1,107 $2,380 $3,487 $1,107 $2,380
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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 STANDARD ACCOUNTING PRACTICE (SSAP)
Methods of accounting approved by the Council of the NZ Society of Accountants for
application to all financial statements.

STATEMENT OF FINANCIAL PERFORMANCE
A report on the net surplus/deficit, and its components, arising from activities or events during
a given period, that are significant for the assessment of both past and future financial
performance.

STATEMENT OF FINANCIAL POSITION
Disclosure of all assets and liabilities of the entity, appropriately classified including
resources, financing structure and contingencies.

STATEMENT OF OBJECTIVES
A formal expression of the mission and overall objectives of the reporting entity.

STATEMENT OF RESOURCES
A description in physical terms of the major resources held by the reporting entity.

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.
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USEFUL LIFE
May be expressed as either:

(a) The period over which a depreciable asset is expected to be used, or

(b) The number of production or similar units (i.e. intervals, cycles) that is expected to be
obtained from the asset.

VALUATION
Estimated asset value which may depend on the purpose for which the valuation is required,
i.e. replacement value for determining maintenance levels or market value for life cycle
costing.

VALUE MANAGEMENT
An evaluation process which addresses the technical and functional dimensions at the early
stages of a project (i.e. establishment of project objectives, preparation of project brief and
consideration of concept/design options) to ensure a fully integrated approach has been taken,
the project is consistent with strategic goals and non-build solutions (including demand
management) have been properly assessed.
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