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Foreword

This plan is a statement by Environment B·O·P, the
Manager of the Waioeka–Otara Rivers Scheme, as
to how it will manage the assets of that scheme. It is
required by the Local Government Amendment Act
(No. 3) 1996, and has been adopted following
liaison and consultation in particular with the
scheme ratepayers.
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Executive Summary

The purpose of this plan is to provide a document for the management of the Waioeka–Otara
Rivers Scheme and in particular its infrastructural assets.

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

The plan covers the assets of the scheme including stopbanks, a pump station, rockwork and
other erosion protection measures, and plantings. The current valuation at September 1996 (in
terms of Local Government Act requirements) of these assets is $11.4 million.

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

Environment B·O·P through its day to day management of the scheme receives continuous
feedback about the scheme. Informal feedback to date indicates strongly that the ratepayers
support the scheme objectives as espoused at the time of construction.

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

The stopbanks will be maintained to a level to ensure the design flood can be conveyed.
Settlement of up to 50% of the freeboard will be allowed before stopbank reconstruction will
be undertaken. Where the design standards do not include freeboard, settlement of up to
150 mm will be allowed.

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

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

River edge protection will be maintained to full potential at all times while not allowing any
willow growth to be older than 15 years.

Environment B·O·P has a number of tools, which are utilised for the management of its assets.
Information systems have been purchased and developed to assist the asset managers in
general management, maintenance, operations and long term planning. The principle
components are the asset register, Decfin Asset Management Module and the Decfin
Financial Management System.

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

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



ii Environment B·O·P

q:\mas\ors\docs\Waioeka–Otara Asset Mgmt Plan Operations Report 98/02

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

The average annual level of expenditure required to meet the scheme objectives and the
desired levels of service, over the 50 year time horizon of the plan, is comparable to existing
expenditure. However, some increase is brought about by the requirements of asset
management and monitoring, establishment of a flood damage reserve and by the requirement
to fund decline in service potential (depreciation).

It is estimated that an average of $244,000 per year will generally be required to meet the
regular and ongoing maintenance necessary to keep the assets operating at the required level
of service. This does not include the requirements to contribute to the flood damage and
disaster reserves. Nor does it include the costs that may be from time to time required to fund
significant flood or disaster damage repairs beyond the levels predicted in the plan.

In addition to this there will be renewal expenditure required to upgrade or renew the asset to
its full (or original) and agreed service potential.

The scheme is funded almost 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 September 1996 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 Waioeka–Otara Rivers Scheme assets on behalf of
the Bay of Plenty Regional Council (Environment B·O·P).

The Waioeka–Otara Rivers Scheme is a comprehensive river control scheme,
providing benefits of flood protection, channel edge stability and some drainage to
the township of Opotiki and farmland on the flood plain.

The scheme has substantial physical assets, including stopbanks, a pump station,
rock work and other erosion protection measures, and plantings. The current
valuation September 1996 (in terms of Local Government requirements) of these
assets is $11.4 million.

1.2 Rationale for Ownership

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

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

In 1960 the Poverty Bay Catchment Board was invited by residents to assume
Catchment Board functions for the district and particularly to design a stopbank
scheme for Opotiki township. Stopbanks protecting the town to a nominal “250 year”
standard were completed in 1966 and followed by rural “30 year” stopbanks in 1970.
The two schemes were joined together about 1980.
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Under the Local Government reforms of 1989, Environment B·O·P took over the
assets and management of the scheme from the East Cape Catchment Board (who
had previously succeeded the Poverty Bay Catchment Board). River schemes were
set up under a tripartite arrangement involving the Government, the Catchment
Authority as the designated manager of the schemes, and local ratepayers. Briefly,
the principle was that the Government provided the majority of the funds for capital
works (in this case generally 75% of capital works was funded by the Government),
with the local ratepayers providing the balance. In return Government required
ratepayers of the scheme to commit to funding its maintenance in perpetuity.
Additionally, until 1987 Government provided assistance with maintenance to the
extent of about 25%. Nowadays however, maintenance of the scheme are borne
solely by the scheme ratepayers, identified under a separate rating district known as
the Waioeka–Otara Rivers Scheme.

In 1990–94 Environment B·O·P carried out a programme of upgrading works to the
stopbanks.

Environment B·O·P, by virtue of its previous and ongoing experience, has extensive
knowledge of the asset, and the ability to ascertain customer requirements.
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Chapter 2:  General Information

2.1 Purpose and Ownership of the Plan

The purpose of this plan is to provide, within one document, the means and
mechanisms to enable the manager of the asset, to plan for the most efficient and
economic ways to provide for sustainable ongoing management of the Waioeka–
Otara Rivers 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, from Council policy, and from those who implement the works and
contracts to maintain and provide the service.

2.2 Legislative Requirements and Asset Owner's Policies

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

• Local Government Act 1974

• Local Government Amendment No. 3 Act 1996
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• 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;

• determination of best practicable options.

2.3 Duration of the Plan

This plan has been prepared with a 50 year time horizon. However, long term
predictions of such factors as maintenance requirements, costs and interest rates are
difficult to make now. Consequently, a regular review and updating of the plan will
be required. Thus the duration of this plan is ten years from the date of formal
preparation and acceptance by Council.
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The plan will be reviewed as required and updated to ensure that the requirements of
the customers are met, and that the systems are maintained at their most effective
levels of service.

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 Principle Scheme Features

2.4.1 Background

The scheme comprises two main branches, the Waioeka and Otara Rivers (Figure 1).
The Waioeka catchment covers 825 km2 extending 60 km, while the Otara covers
350 km2 and extends 30 km. Both catchments are relatively steep with extensive
bush cover. The lower reaches of both rivers meander across flood plains before
joining at Opotiki and flowing out to sea. Intensive rainstorms occur in both
catchments with associated flooding and gravel movement being difficult to control.

A full analysis of the hydrology of both rivers was carried out by the East Coast
Catchment Board in 1988. This concluded that, from continuous river stages
recorded over the period 1958–85, the one hundred year flow for the Waioeka River
as measured at the Cableway recorder, is 2100 cumecs (cubic metres per second).
Similarly, based on records for the period 1964–86, the one hundred year flow for
the Otara River at the Browns Bridge recorder is 1,000 cumecs. Mean flows for the
Cableway and Browns Bridge sites are 32 and 11 cumecs respectively.

2.4.2 Overview

The Waioeka–Otara Rivers Scheme includes substantial stopbanking of both the
town and rural sections of both rivers, one pump station (Duke Street) and
considerable bank edge protection works including riprap, rubble and plantings. The
scheme also includes flood protection to the land adjoining Mill Stream and minor
drainage works.

The original scheme completed in 1960 was in fact two stopbanking schemes; each
financed by separate rating areas. The “urban scheme” protected 770 ha, including
Opotiki, to a nominal 250 year protection standard. The “rural scheme” protected
1230 ha of farmland in the valleys of the two rivers to a 30 year protection standard.

Because of limited local finance the rural scheme was designed to the lower standard
with emphasis on cleared fairways with berm planting to reduce flood velocities near
the stopbanks.

Although the schemes were effective in relieving flooding, it was at the cost of
continual repairs as no river training works had been allowed for in the original
scheme. In 1974 an economic report on the rural scheme was undertaken to support
an application for Government funding of a ten year river training program. A
second ten year program of river training was proposed in 1984 and a subsidy for the
works secured from the Government. It was clear that until the rivers in the rural area
were trained into suitable channel alignments the integrity of the stopbanks would
always be at risk.
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Figure 1
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In 1986 the National Water and Soil Conservation Authority (NWASCA) requested a
comprehensive scheme study be carried out (in accordance with its unified flood loss
reduction policy) as a prerequisite for further funding of the Waioeka-Otara schemes.

The NWASCA requested study was completed in July 1989. The study investigated
four major options for the scheme. Comparisons of the major options with respect to
all the relevant factors concluded that the most preferred option from the Board’s
perspective was the “continue” option, in both the “urban” and “rural” areas.

The “continue” option was for the continued maintenance of the urban banks at their
present level, but it did not preclude the possibility of raising the banks at a later date
to allow for the effects of berm aggradation and sea level rise. Constructing a new
urban stopbank in the Te Rere Pa area was included as part of this “continue” option.
In the rural area, maintaining the present banks and continuing with the river training
works was the most preferred option.

Following the report, a grant of $660,000 was approved by the Ministry of
Environment to be matched by a local share of $440,000.

Following Environment B·O·P’s inheritance of the Waioeka–Otara Rivers Scheme
during 1989, the design was further reviewed before construction works began
(Titchmarsh 1990). The review revealed the following problems:

• Design flows for the Waioeka–Otara Rivers Scheme were now rated
approximately 20% to 30% higher than the original 1966 design flows.

• There was reason for concern at the rapid rate of aggradation of town berms,
particularly for the Otara River. Control of berm vegetation needed urgent
attention otherwise the level of flood protection would continue to diminish
with time.

• Maintenance of the stopbanks and berms had been neglected.

• While the condition of the mainly indigenous catchment cover was considered
good at that time, there was reason to believe that wild animal numbers had
increased rapidly in the last few years and, unless future control measures were
implemented, would continue to rise.

The review also made the following recommendations:

(i) That the works to upgrade the stopbanks in the scheme to the following
standards be implemented:-

(a) Otara Rural left bank 30 year + 300 mm freeboard

(b) Waioeka Rural right bank 30 year without freeboard

(c) Otara Urban left bank 100 year + 450 mm freeboard

(d) Otara Urban right bank 100 year without freeboard

(e) Waioeka Urban right bank 100 year + 450 mm freeboard
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(ii) That the works to relocate the stopbanks on the Otara right bank between
cross-sections 15.945 and 13.500 and on the Otara left bank between cross-
sections 15.470 and 14.220 be implemented.

(iii) That the works to relocate and extend the Otara left bank across Gaults Road
be implemented.

(iv) That the Council instigate regular monitoring of the stopbanks to ensure that
design standards are maintained. Special attention should be given to locations
where roads cross the stopbanks and making sure that good grazing
management practices are followed.

(v) Where roads crossed the stopbanks that they be sealed as part of the scheme
works and then be maintained by the Opotiki District Council.

(vi) The Council in conjunction with Opotiki District Council control the growth on
berm areas, either with a mowing and/or spraying programme.

(vii) River training works continue as part of the annual maintenance programme.

The stopbank works recommended were all constructed over the 1990–91 period.

Maintenance of the scheme is funded by way of a classified rate (under the Soil
Conservation and Rivers Control Act 1941) struck over the area of benefit. A
“classification” (Circa 1980) establishes the relative benefits received by the lands
within the scheme. Rates for any property are calculated on the basis of land value
and class of that property.

The separate rating area has an area of approximately 8,500 hectares. As at January
1997 the capital value of that area was approximately $225 million; the land value
$87 million.
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Chapter 3:  Assets

3.1 Objectives of the Scheme

The Waioeka–Otara Rivers Scheme consists of a number of component
infrastructural assets to provide the following:

• Security from floods up to the 1% Annual Exceedance Probability (AEP) level
to the township of Opotiki. By definition, the 1% AEP flood has a 1%
probability of occurring in any one year. This is more commonly known as the
1 in 100 year flood).

• Security from floods up to the 3.3% AEP (30 year) level to most rural areas
adjoining the Waioeka and Otara Rivers.

• Security from floods up to around the 5% AEP (20 year) level to a small area
of rural land on the Otara River right bank and Waioeka River left bank.

• The maintenance of the Waioeka and Otara Rivers to a stable alignment in
terms of width and meander pattern.

• Reduced erosion of river banks.

• Minor drainage.

3.2 Description of the Assets

Refer Figure 2.

Stopbanks

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

Floodgates

Floodgates are structures constructed of reinforced concrete and timber that may be
opened or closed to admit or exclude flood and tidal waters. There are no major
floodgates on this scheme. However, there are a large number (around 100) of small
floodgates at stormwater outlets.

Pump Stations

Mechanical and electrical equipment with associated reinforced concrete structure
that raises water to a position where it is able to flow away under gravity. Currently
there is only one pump station, located at Duke Street.

Concrete Walls

Concrete walls are constructed of reinforced concrete and are an integral part of the
stopbank system. These are generally constructed where there is insufficient width to
construct an earth embankment.

Edge Protection

Rock

Mechanically placed rock riprap provides protection to the riverbanks particularly in
the lower reaches of the river system where willow trees will not grow. Willows do
not grow in these reaches due to the tidal influence and the regular inundation with
saline water. Rock also provides a much higher degree of erosion protection than
willows — but at substantially greater cost.

Rubble

Similar to rock, mechanically placed rubble provides protection to the riverbanks
particularly in the lower reaches. Rubble provides less erosion protection than rock
because it has a lower density, poor shape characteristics (it can be ‘plucked’ off the
riverbank by the river flow) and is generally less durable. It requires more
monitoring than rock and is aesthetically inferior. However it is a cost effective
method for some applications.

Live Protection

Vegetation (generally willows) that is planted and “layered” onto the river bank
and/or willows that are trenched into the river bank to provide a low growth habit
down or near the water level in the river to provide protection against riverbank
erosion. (Refers to Edge Protection and Trenched Willows in Table 5, Physical
Parameters).
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Figure 2
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Buffer Zone

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

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

Drains

Excavated channels designed to convey water to the Waioeka and Otara rivers,
tributary streams and the Duke Street pump station. The locations of the scheme
drains are shown in appendix 8.

3.3 Physical Parameters

The following tables 1 to 5 provide a summary of the physical parameters of the
assets. The tables are also stored as spreadsheets in the following computer files
R:\assets\valuatio\waioeka\edge96, stop96, struc96, rock96, rubble96 and cwall96.

The methods of valuation are described in section 3.6.

Note: The river reference points have long-established distances in terms of miles.
These imperial distances will be metricated in the final version of the asset
management plan.
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Table 1
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Table 2

INFRASTRUCTURE ASSETS : CONCRETE WALL : STOPBANKS 96

Location River Length Volume Value Age Depreciation Net Value
Distance m3/m

Reach 3: Otara Town 0 to 6.25 miles
LB Otara 3 400 0.2 61,844 5 6,184 55,660

Total Waioeka Otara $61,844 $6,184 $55,660

Table 3

INFRASTRUCTURE ASSETS : ROCKWORK

Location River Reference Distance Volume Tonne Value
Distance m m3 96

Reach 1: Waioeka Town 1 to 2.5 miles
RB Waioeka 2 Union Street 50 280 448 $16,719
LB Waioeka 2.25 Harfords 120 670 1072 $40,007

Total Reach 1 170 950 1520 $56,726

Reach 3: Otara Town 0 to 6.25 miles
LB Otara 2 110 620 992 37,021
LB Otara 2.5 400 2240 3584 133,754
LB Otara 3 580 3250 5200 194,063
LB Otara 3.5 70 400 640 23,885
LB Otara 3.75 to 4 125 700 1120 41,798

Total Reach 3 1285 7210 11536 $430,522

Reach 4: Otara Rural 6.25 to 11.8 miles
LB Otara 11.8 95 530 848 31,647

Total Reach 4 95 530 848 $31,647

Total Waioeka Otara 1550 8690 13904 $518,896
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Table 4

INFRASTRUCTURAL ASSETS : RUBBLE

Location River Reference Distance Current Value
Distance m CCI 96

Reach 1: Waioeka Town 1 to 2.5 miles
LB Waioeka 1.25 Conners 120 3700 $6,720

Total Reach 1 120 $6,720

Reach 3: Otara Town 0 to 6.25 miles
LB Otara 0.25-0.5 190 3700 $10,640
LB Otara 1-1.25 Wharf 250 3700 $14,000
LB Otara 1.25 220 3700 $12,320
LB Otara 2 40 3700 $2,240

Total Reach 3 700 $39,200

Total Waioeka Otara 820 $45,920
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Table 5
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3.4 Asset Capacity

3.4.1 Stopbanks

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

Location Design Level

Waioeka Urban Right Bank 100 year plus 450 mm freeboard

Waioeka Rural Right Bank 30 year without freeboard

Waioeka Rural Left Bank Around 20 year without freeboard

Otara Urban Left Bank 100 year plus 450 mm freeboard

Otara Urban Right Bank 100 year without freeboard

Otara Rural Left Bank 30 year plus 300 mm freeboard

Otara Rural Right Bank Around 20 year without freeboard

Design levels of the Waioeka-Otara stopbanks were reviewed in 1990 (Titchmarsh).

3.4.2 Structures

Pump Stations
Pump stations are designed to discharge drainage and flood flows to a particular
design standard. Pump stations operate when the gravity outlet is closed or inhibited.

The only pump station on this scheme is the Duke Street pump station constructed in
1984. This is primarily a flood pump and is sized for a 10 year 24 hour storm (160
mm). It is also used for drainage when required.

3.4.3 Concrete Walls

Concrete Walls provide the same function as the stopbanks.

Location Design Level

Otara Urban Left Bank 100 year + 450 mm freeboard

3.4.4 Edge Protection

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

3.4.5 Buffer Zone

The buffer zone has no definitive design standard and the width allowed is a matter
of considered judgement on a site by site basis. For consistency a minimum width of
vegetation is maintained in most circumstances. The standard selected for the buffer
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zone ideally would be the width of the minor meander (30 metres). However, in
some cases there is insufficient space to achieve this and an average width of 15
metres has been adopted.

3.5 Asset Condition

3.5.1 Stopbanks

The programme of works between 1990 and 1994 brought the stopbanks up to the
design standards stated in section 3.4.1.

The stopbanks appear to be generally in a sound condition with only minor
maintenance required to ensure their integrity. A recent (1998) long-section survey
has revealed minimal settlement has occurred since the early 1990’s reconstruction.
Some minor topping up is required at a few locations only.

The main locations requiring topping up are on the Otara rural banks at distances 7 ½
miles and 10–10.24 miles on the left bank and 7 ½ – 8 miles on the right bank. These
areas were not part of the 1990–94 reconstruction.

There are a few localised low spots that have been caused by stock and vehicle
damage. The number of these is significantly less than 10 years ago. Stock damage
can arise from variable grass cover and poor grazing management e.g. use of the
stopbank as a race for cattle or heavy grazing during wet weather. It is important that
scheme monitoring continues to prevent future damage.

Problems exist with the alignment from the inherited situation where the stopbanks
are banks too close to the river channel leaving little or no berm area. This threatens
the viability of the scheme with the stopbank in some places being in danger of
undermining by a “5” year flood rather than being overtopped by a “50” year event.
This is a particular problem through part of the Opotiki township reaches of both
rivers. It is also a problem in some rural reaches. In some cases there simply is not
enough room to create a protected berm in front of the stopbanks. In most cases the
maintenance of the edge protection works and buffer zones has improved this
situation.

Asset condition is 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 the Duke Street pump station.
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 2).
Structural concrete is inspected periodically. Minor movement in the pumphouse
structure is monitored periodically.

3.5.3 Concrete Walls

The concrete walls are in good condition and are inspected on a regular basis (see
appendix 2). Any structural defects are repaired promptly.
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3.5.4 Edge Protection

(a) Live Edge Protection

The condition of the live edge protection in the scheme varies depending on its age
and its previous maintenance, but is generally reasonably good.

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

It is anticipated that as other species and clones are planted in the future, much of the
existing crack willow will be displaced. Having a mix of species and clones reduces
the vulnerability of edge protection to a disease or insect infestation — as different
species have different resistance to particular diseases or insect. Leaf rust, sawfly,
silverleaf and Armillaria are examples of common problems that could strike
willows. Although none of these are a problem at the moment within the region, the
Armillaria fungus has been detected in some willows on both the Otara and Waioeka
Rivers. Field staff are monitoring the situation.

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

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

(b) Rock Protection

Where rockwork exists, a works programme has been implemented to replenish areas
where levels have fallen below 50% of the original design placement rate. It is
intended that this threshold be increased to 75% of the original design placement rate
to maximise stopbank security. In some places the rock riprap is now insufficient to
adequately protect the adjoining stopbank (particular at the Union Street section,
river distance Waioeka 2–2.25 miles and to a lesser degree at the Bridge Street
section, river distance Otara 4 miles). A four year programme of works to rectify this
situation is planned commencing 1998/99. Refer section 4.5.2.

3.5.5 Buffer Zone

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

The assets of the Waioeka–Otara Rivers Scheme have been valued with Council
resolving in June 1993 to adopt the following policies:

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

• That drainage networks be valued at replacement cost.

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

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

3.6.1 Stopbanks

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

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

However, the basis for valuation is historical cost based on the same method of
construction as originally carried out. This historical cost is used as the replacement
cost for valuation purposes with an adjustment made at each new valuation for
movements in accordance with the Construction Cost Index (CCI). The historical
costs have been increased by 30%, to allow for smaller scale works (say 20%) and
design (10%), thereby reflecting the way in practice the stopbanks will be renewed.
Note that the historical costs included a supervision component.

The stopbanks will be maintained to convey their design floods but settlement of up
to 50% of the freeboard will be allowed before stopbank reconstruction will be
undertaken. Therefore, the stopbanks value will depreciate to some extent. At this
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stage the best estimate is that an average reconstruction will be required every twenty
years. A depreciation rate of 0.2% has been used, i.e. after twenty years the
stopbanks will have lost 4% of their value. Therefore, the valuation of stopbanks is
by “depreciated replacement cost” (DRC).

DRC = construction costs x (current CCI/construction date CCI) x (1–0.002 x age)

Figure 3 illustrates the depreciation — only a portion of the stopbank needs to be
replaced every 20 years; the remainder is retained.

Figure 3 Depreciation of Stopbank

(i) Compensation Costs

These relate to land purchased or compensation paid when structures were placed on
land held in private ownership and/or adjoining land was utilised during
construction. There is very little information available for compensation costs for the
Waioeka–Otara Rivers Scheme. The nature of the “whole” floodbank system is most
similar to the Rangitaiki Scheme with respect to physical size and land use, therefore
the average compensation costs incurred on the Rangitaiki are considered indicative
of what compensation costs have been on the Waioeka–Otara Rivers Scheme.
Therefore the Rangitaiki unit rate has been used for valuing compensation.

(ii) Valuation Summary

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

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

Ancillary costs include: Fencing, grassing.
Culverts
Compensation

Volume replaced to restore service potentialDesign bank level
∇

Ground level
∇

Original Stopbank Stopbank settlement and reconstruction

Volume lost due to settlement

Volume lost = Volume replaced
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On a “depreciated replacement cost” basis, the valuations are:

Valuation June 1993 (CCI = 3470)

Direct Costs $6.62/m3 1,030,885 m3 $6,824,460

Ancillary Costs $29.91/m 66.172 km $1,979,205

$8,803,665

September 1996 Value (CCI = 3700) $9,387,192

Depreciation $144,350

Stopbanks September 1996 Valuation $9,242,843

3.6.2 Structures

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

The pumphouse and associated floodgates 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.

For the contents of the pump station there is regular and ongoing annual expenditure
necessary to keep the asset operating at the required level of service. There are also
other less frequent maintenance works (Table 6) which periodically returns the asset
to close to the original service potential. Nevertheless an initial decline in value after
construction does occur since at any one time the pump station contents will consist
of components of mixed age.

As at September 1996 valuations for the Duke Street Pump Station are:

Structure Contents

Replacement Cost September 1996 $84,800 $67,500

Depreciation $20,352 $16,200

Depreciated Replacement Cost September 1996 $64,448 $51,300

3.6.3 Concrete Walls

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

In the last four years Environment B·O·P has carried out concrete wall construction
works. Similar site and working conditions exist for all the concrete walls so the
latest work provides an indicative cost for concrete wall construction. This cost has
been used to determine the current replacement cost of the works.
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Replacement Cost June 1993 $725/m3 $58,000

September 1996 Value $773/m3 $61,844

Depreciation $6,184

Depreciated Replacement Cost September 1996 $55,660

3.6.4 Edge Protection

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

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

Rockwork $37.32/tonne 13,904 tonnes $518,896

Rubble $56/m 820 m $45,920

Live Protection : Edge Planting $3.45/m 32,190 m $111,056

Trenched Willows $57.50/m 18,065 m $1,038,737

Fencing $4.60/m 25,480 m $117,208

3.6.5 Buffer Zone

The method of valuation used for buffer zone is the “replacement cost” plus
engineering of 15%.

NB: The buffer zone includes planting and fencing.

Buffer Zone $8.05/m 18,625 m $149,931

3.6.6 Summary of Valuations

Note: The foregoing valuations were prepared to an estimated CCI of 3700 that was
forecast to occur as at June 1996. In practice this CCI value did not occur until
September 1996.

In summary, the valuations including allowance for depreciation as described
previously, at CCI 3700 (i.e. $ September 1996) are:

Stopbanks $9,290,959
Structures 64,448
Structures — contents 51,300
Concrete walls 55,660
Edge protection: rockwork 518,896

rubble 45,920
edge planting 111,056
trenched willows 1,038,738
fencing 117,208

Buffer zone 149,931

TOTAL $11,444,116
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3.7 Asset Management Systems

Environment B·O·P has a number of tools that 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 two
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 0360 04. During the course of producing this
asset management plan, the register has been updated and is stored on file 5810–02–
W02.

The information has then been summarised (in Excel spreadsheet files) before being
used for valuation purposes.

The files are:R:\assets\valuatio\waioeka\cwall96

R:\assets\valuatio\waioeka\edge96

R:\assets\valuatio\waioeka\stop96

R:\assets\valuatio\waioeka\struc96

R:\assets\valuatio\waioeka\rock96

R:\assets\valuatio\waioeka\rubble96

Some further work is required to adapt or alter these spreadsheets for ease of
updating records.

3.7.2 Accounting

Environment B·O·P operates Decfin Asset Management as a module of its Decfin
Financial Management System. The Asset Management module maintains a database
of a wide range of asset information that can be added to, revised or deleted.

Financially significant data relating to each asset is maintained on a separate
financial form and reporting is performed by the Decfin Financial Reporter.

In the financial system a series of job codes has been set up so that information as to
the nature, location, extent and cost of servicing and operating the assets can be
identified.
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This data, in conjunction with the asset management system, can be analysed to
assess the real cost of maintenance, optimise maintenance procedures, identify future
workloads, prepare future budgets and record the maintenance history for each asset.

The operation of this system is in its infancy and will require ongoing fine tuning.
Environment B·O·P has appointed an Asset Management Engineer to manage the
system.

Other data, not of a statistical nature, will also be collected and used by the manager
of the asset in the development of strategies for the economic and efficient operation
of the system.
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Chapter 4:  Maintenance Plan

4.1 Introduction

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

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

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

4.2 Service Levels

General

Environment B·O·P, in drafting this plan, has had to ascertain the scheme ratepayers’
views and requirements in particular whether the original scheme objectives (section
3.1) are relevant for this ten year plan period. For example if lower scheme standards
were requested/agreed (e.g. protection to Opotiki township from the 5% AEP rather
than the 1% AEP) then this plan could allow for deterioration of assets (e.g. stopbank
height) by setting service levels which require less maintenance. Audit New Zealand
has indicated that such change of standards is acceptable provided it is done
following consultation with ratepayers.

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

The hydraulic capacity provided by river control works can be determined with
reasonable consistency and accuracy. The greater problem is in determining the
security of the primary defences — stopbanks, floodgates, natural terraces - against
erosion.
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The greater part of expenditure on maintenance of a river control system is on
erosion protection works. River control works are constructed in highly mobile high
energy locations and are built to withstand that energy.

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

Therefore no stopbanking scheme can guarantee absolute protection to the scheme’s
design standard. It is, furthermore, difficult to precisely determine the risks of a
stopbank breach occurring. The best estimate is that once the four year programme of
rock riprap upgrading works (identified in section 3.5.4) is complete, there is a 90%
likelihood that the urban stopbanks could withstand the design 100 year flood.
Similarly, the rural stopbanks are assessed at having an 80% likelihood of
withstanding the design 30 year flood, with the exception of those on the right bank
of the Otara River where there is a 50% likelihood.

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

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

Service levels need to be defined to cover these aspects.

Stopbanks

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

An ideal stopbank would have 3 m top width and 2:1 batters as a minimum.
However, some existing stopbanks are narrower than this. Most of the town banks
are 3 m top width, with width dropping to 2 m in many rural reaches. It would be
advisable to widen some of the stopbanks at some stage, but is not considered
essential immediately. This will be considered at a future review of this asset
management plan, together with the possible relocation of some banks to improve
their security from erosion attack.

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

Settlement of up to 50% of the freeboard will be allowed before stopbank
reconstruction will be undertaken. Where the design standard does not include
freeboard, settlement of up to 150 mm will be allowed before stopbank
reconstruction.

Structures

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

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

Edge Protection — Rockwork

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

Live Protection

Environment B·O·P will maintain river edge protection at a low level at all times
while not allowing any willow growth to be older than 15 years.

4.3 Maintenance History

Environment B·O·P holds limited service (maintenance) records for the assets. The
Asset Management System and the Financial Management System will provide the
ongoing service record and from there, the service history will be developed for the
economic and efficient management of the assets.

4.3.1 Past Maintenance Practices

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

In the early 1990’s, programming of these works was reduced as government subsidy
money became unavailable. Thus while the scheme was kept in a reasonable state, to
a degree works became reactive and only carried out if funds were available.
However capital injections into the scheme as recently as the 1990–94 works mean
that much of the edge protection is young willows whose maintenance is not lagging
at this time.

The location of edge protection works has been determined by river alignments
based on the “flow dominant” width for both rivers. This stratagem has worked fairly
well, however in places the associated buffer zones are minimal (averaging 15 m
width) due to space restrictions. This has meant that gravel extraction has been
essential to maintain bank edge security — particularly adjacent to some of the rural
stopbanks.

In the lower river rockworks were placed on the river banks during the major
stopbank construction works to protect against bank erosion. These works were
placed in isolated lengths on the outside of bends. Limitations on finance meant that
application rates (tonnage/m) were not high and some considerable loss of rock has
occurred in some places. A programme of works over the next four years will repair
the critical areas. Rubble has also been used in lower velocity areas.
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4.3.2 Berm and River Aggradation

A difficulty experienced in the lower reaches, more particularly in the reach of tidal
fluctuation, is the build up of silt islands and beaches. Build up of silt on the Otara
River is particularly pronounced. Apart from periodic clearing of large vegetation, so
that the silt can be transported during floods, no work has been carried out to remove
the accumulation of silt.

The rate of aggradation of the channel and berms and the erosion of the catchment
headwaters has had an effect on the flood protection level.

In the medium to long term there is reason for concern at the rapid rate of
aggradation of the town berms, particularly for the Otara River. The town berms of
the Otara River have aggraded an average of 350 mm over the past 20 years and this
is reflected by an almost equal increase there in flood levels in 1986 as compared to
levels of a flood of the same discharge in 1966.

On the Waioeka River town (right) berms downstream of the State Highway bridge,
the aggradation has been particularly heavy (800 to 1100 mm over the past 20 years),
while the increase in flood levels for the floods of the same discharge over the same
20 year period is only 100 to 250 mm.

In the upper catchment there are three main factors which lead to very high natural
suspended sediment and bedload which has historically built up the Waioeka-Otara
floodplain. Firstly, there is the steepness of the upper catchment, three quarters of
which has steep to very steep slopes (greater than 26 degrees), secondly, is the
relatively soft fractured nature of the underlying greywacke rock; and thirdly, is the
exposure to very high intensity rainfall. These three factors will ensure that despite
any human intervention there will always be large amounts of material being
conveyed by the two rivers, and being continually deposited and eroded in the
floodplain area.

A fourth factor, the control of wild animals, is also beginning to have an effect on the
sediment load. The recent apparent increase in the feral goat and possum numbers
must be kept in check otherwise the loss of bush cover from goat and possum
browsing will certainly increase erosion in the steeper hill country and accordingly a
higher suspended sediment and bedload in the rivers.

Environment B·O·P will be carrying out a catchment condition survey in the 1997/98
financial year. This will indicate whether erosion rates are static or changing and any
possible implications regarding feral animal control, monitoring of specific erosion
sites and possible erosion control techniques. These surveys are planned to be
repeated five yearly.

Another major contribution to town berm build up is poor grazing or no grazing of
these areas. This has led to establishment of weeds and rough grasses that collect
sediment during flood events.

An existing programme in conjunction with the Opotiki District Council arranges
mowing part of the berm areas and a large proportion of the town stopbanks. The
mowing of the berm will assist in reducing aggradation rates.
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4.3.3 Gravel Extraction

Extraction of shingle from the riverbed has been, and will continue to be, an integral
part of the maintenance of the Waioeka–Otara Rivers Scheme.

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

The sources of gravel are many and varied and the impact of any one source is
generally a function of the climatic cycle.

During stormy periods mass movement on hill slopes is the major supplier of gravel
while during settled climatic cycles the major source of bedload is from storage in
the bed and bank erosion.

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

Gravel extraction is subject to the resource consent process and Environment B·O·P
has instigated an extensive cross-section monitoring programme. This along with the
extraction returns from the consent holders provides a valuable tool for assessing
gravel extraction requirements.

The situation in both the Waioeka and Otara Rivers is now subject to continuous
monitoring with extraction being currently ceased in some locations and encouraged
in others.

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

Currently, there are several concerns, which the iwi have expressed about gravel
extraction. Resolution of these is required to enable the optimum level of gravel
extraction. At the time of writing this plan the Otara River is closed to gravel
extraction. It is hoped that the iwi concerns involved will be dealt with through the
resource consent process.

4.4 Maintenance 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 6, 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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The scheme has been separated into a number of distinct reaches or locations and the
key maintenance requirements have been identified for each of these areas
(Appendix 2).

Table 6
General Asset Management Activities and Assumptions

Item/Activity Description Estimated
Frequency

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

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

1 year
5 years
1 year
5 years

Stopbank
  Minor Floodgates
  Annual inspection
  Survey
  Misc. maintenance

  Stopbank reconstruction

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

Monthly
1 year
5 years

1 year

10–25 years

Pump Stations
(submersible pumps)
  Normal inspection

  6 monthly inspection
  2½ year maintenance

  5 year maintenance

  Pump Recondition
  Major maintenance
  Pump station replacement

Regular operational check, clean screens and floodgates, replace
fuses, light bulbs, minor electrical components, etc as required.
Full pump station check (refer pump station check sheet)
Check oil for contamination, test windings, check/replace
sacrificial anodes,
Check/replace wear rings and impeller. Sandblast and repaint
with anticorrosive paint.
Fully dismantle, revarnish insulations, replace mechanical seals.
Replace/refurbish weed screens, switchboards and pipeline
Full replacement of structure and pumps

1–2 weeks

6 months
2½ years

5 years

10 years
20 years
50 years

Riverbanks
  Normal inspection
  Layering
  Tree clearing
  Rock

  Rubble
  Fence maintenance

Oversight and general inspection of reach
Lopping of willows
Trimming, removal and burning
Provision for new and maintenance of existing rip rap as
required
As for rock
Inspection and repair

6 months
6 years
15 years
15 years

10 years
10 years

Buffer Zone
  Normal Inspection
  Clearing/Burning

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

6 months
15 years

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

• Retaining the integrity of the stopbanks.

• Retaining the strength and integrity of erosion control works.

• Keeping the channel clear of obstruction.

• Maintenance of ancillary works.
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4.5 Maintenance Costs

4.5.1 Existing

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

The maintenance expenditure for the Waioeka–Otara Rivers Scheme over recent
years has been as follows in Table 7.

Table 7: Waioeka–Otara Rivers Scheme Maintenance Expenditure

Year Including Disaster
Reserve Contribution

Excluding Disaster
Reserve Contribution

1992–93 $108,797 $108,797
1993–94 $123,363 $112,963
1994–95 $170,163 $155,363
1995–96 $162,317 $147,517
1996–97 $246,966 $232,166
1997–98 (budgeted) $212,500 $202,600

In the above years maintenance expenditure has been less than required for optimal
scheme service. (Refer also section 4.3.1.)

4.5.2 Asset Maintenance Expenditure Requirements

Introduction

All expenditure on infrastructure assets will fall into 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 that increase the capacity of the asset.

The scheme received a major review in 1989, with works recommended under
that review completed during 1990–94. Thus there are no major further capital
works envisaged presently. There are however, some minor stopbanking and
drainage works required to protect one house and some rural land in the Mill
Stream catchment from flooding. These are planned in two stages, with a
stopbank estimated to cost $23,000 planned for the current (1997/98) year and
drainage works estimated at $15,000 planned for two years later. The stopbank
will be funded out of scheme reserves whilst provision has been included in
this plan for the drainage works to be loan funded.
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(b) Operating Expenditure

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

Operating expenditure can be further subdivided into two: normal ongoing
routine maintenance works and those other more infrequent but periodic larger
projects that upgrade or renew the asset to its full (or original) service potential.

(i) Routine Maintenance Expenditure

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

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

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

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

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

Information on the maintenance expenditure is presented in section
4.6.1.

(ii) Renewal Expenditure

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

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

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

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

• reconstruction or rehabilitation works involving improvements,
realignment and regrading,
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• renewal and/or renovation of existing assets, i.e. restoring the
assets to a new or fresh condition.

As a result of scheme inspections carried out in late 1997 it has become
clear that river realignment and protection works (rock riprap) are
required to restore and improve the security at the Union Street section
of the Waioeka stopbank. Lesser works are also required (rock riprap)
at the Bridge Street section of the Otara stopbank. These works are
principally renewals expenditure, although it could be argued that they
are slightly superior to the original scheme works. The planned
expenditure programme is:

1998/1999 $73,000
1999/2000 $60,000
2000/2001 $37,000
2001/2002 $37,000

Expenditure is also required to finance the Waioeka-Otara floodplain
management plan ($44,000 in 1998/99 plus $22,000 in 1999/2000) and
possible scheme reclassification ($20,000 in 1999/2000 and $35,000 in
2000/2001).

Most of the above is anticipated to be financed by loan with a small call
on the scheme reserves.

4.6 Expenditure

4.6.1 Repairs and Maintenance and Decline in Service Potential

Appendix 3, 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 $258,900 (excluding these once off renewals identified in
section 4.5.2(b)(ii)).

Appendix 3, Table 2, presents the same data as Table 1 but excluding renewals
funding. The annualised difference between Tables 2 and 1 gives the average annual
cost of depreciation, i.e. $23,100.

Note that the projected expenditure on maintenance, renewals and decline in service
potential has been prepared in terms of costs applying for the 1998/1999 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.

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

Table 8 and Figure 3 present the works expenditure distribution. They include the
following:
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(a) Forecast operation and maintenance, based on the data presented in Appendix
3, Table 1.

(b) Predicted renewals, also based on the data presented in Appendix 3, Table 1.

(c) Predicted flood damage, based on the scenario presented in Appendix 5 (refer
also to section 4.7.1(b)).

4.6.2 Projects

An average expenditure of $12,000 per annum is required for projects and
investigations. This engineering support covers several tasks including flood
forecasting modelling, river hydraulic modelling, asset management and stopbank
structural evaluation. These investigations are aimed to optimise scheme
management to the set performance standards.

4.6.3 Loan Repayment

The scheme at 30 June 1997 had capital debt of $145,000. The schedule of estimated
annual loan repayments is shown in Appendix 7. The annual loan repayments will
stay about the same until 2003/04 and then drop by around half ending in 2011/12

4.7 Funding

The scheme is funded from annual rates levied over a separate rating area known as
the Waioeka–Otara Rivers Scheme Special Rating Area.

Annual rates predominantly fund the scheme (see Section 4.7.2). Funds are used for
repairs and maintenance, decline in service potential (depreciation), and if necessary
for repayment of loans.

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

Annual rates are based on estimated expenditure. Actual expenditure will usually
vary from estimated expenditure in any one year, and therefore the scheme account
will at year end have a credit or debit balance which will be carried forward into the
next year as at present.
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Table 8
Waioeka Otara Rivers Scheme

Asset Management Works Expenditure Distribution ($ at CCI 3790)
Year Operation and Predicted Projected Total

Maintenance Renewals Flood Damage
& Capital

1 1997 / 98 $205,000 $0 $205,000
2 1998 / 99 $222,214 $117,000 $0 $339,214
3 1999 / 00 $227,024 $117,000 $0 $344,024
4 2000 / 01 $220,924 $72,000 $0 $292,924
5 2001 / 02 $254,909 $37,000 $0 $291,909
6 2002 / 03 $227,024 $75,000 $302,024
7 2003 / 04 $222,214 $0 $222,214
8 2004 / 05 $220,924 $0 $220,924
9 2005 / 06 $227,024 $0 $227,024
10 2006 / 07 $291,409 $188,400 $0 $479,809
11 2007 / 08 $220,924 $150,000 $370,924
12 2008 / 09 $228,314 $0 $228,314
13 2009 / 10 $220,924 $0 $220,924
14 2010 / 11 $220,924 $0 $220,924
15 2011 / 12 $261,009 $0 $261,009
16 2012 / 13 $220,924 $75,000 $295,924
17 2013 / 14 $222,214 $0 $222,214
18 2014 / 15 $227,024 $0 $227,024
19 2015 / 16 $220,924 $0 $220,924
20 2016 / 17 $320,809 $188,400 $0 $509,209
21 2017 / 18 $227,024 $75,000 $302,024
22 2018 / 19 $222,214 $0 $222,214
23 2019 / 20 $220,924 $0 $220,924
24 2020 / 21 $227,024 $0 $227,024
25 2021 / 22 $254,909 $0 $254,909
26 2022 / 23 $220,924 $150,000 $370,924
27 2023 / 24 $228,314 $0 $228,314
28 2024 / 25 $220,924 $0 $220,924
29 2025 / 26 $220,924 $0 $220,924
30 2026 / 27 $297,509 $188,400 $0 $485,909
31 2027 / 28 $220,924 $75,000 $295,924
32 2028 / 29 $222,214 $0 $222,214
33 2029 / 30 $227,024 $0 $227,024
34 2030 / 31 $220,924 $0 $220,924
35 2031 / 32 $254,909 $0 $254,909
36 2032 / 33 $227,024 $75,000 $302,024
37 2033 / 34 $222,214 $0 $222,214
38 2034 / 35 $220,924 $0 $220,924
39 2035 / 36 $227,024 $0 $227,024
40 2036 / 37 $320,809 $188,400 $0 $509,209
41 2037 / 38 $220,924 $150,000 $370,924
42 2038 / 39 $228,314 $0 $228,314
43 2039 / 40 $220,924 $0 $220,924
44 2040 / 41 $220,924 $0 $220,924
45 2041 / 42 $261,009 $0 $261,009
46 2042 / 43 $220,924 $75,000 $295,924
47 2043 / 44 $222,214 $0 $222,214
48 2044 / 45 $227,024 $0 $227,024
49 2045 / 46 $220,924 $0 $220,924
50 2046 / 47 $321,409 $402,544 $75,000 $798,953
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Figure 4
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4.7.1 Reserves

(a) Disaster Reserves

Under the Government’s Disaster Recovery Plan, in the event of a disaster, the
Government will provide for 60% of the loss (subject to certain conditions). The
remaining 40% is the responsibility of the local authority. Environment B·O·P has
had a risk assessment undertaken by Marsh and McLennan Ltd (1993) and this
showed that earthquakes present the greatest potential for damage to infrastructural
assets. Different scenarios were examined and the Council, upon professional advice,
decided that the disaster event to be planned around was a 1 in 300 years earthquake
which could cause an expected maximum loss of $10.5 million to the region’s
infrastructural assets (based on a CCI of 3470). As an interim step, Council resolved
to build up the various scheme reserves over a ten year period to half the value of the
$4.2 million local share, with 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 Waioeka–Otara Rivers Scheme, the target fund was assessed at
$148,000 (at CCI 3470). The first contribution was $10,400 in 1993/94 with $14,800
contributed in 1994/95, 1995/96 and 1996/97. For 1997/98 the Council adopted a 15
year target, reducing the annual contribution to $9,900. With the adoption of this
plan, the contribution has been further reduced to $5,600 per annum.

Appendix 3 contains a graph showing the accumulation of the disaster reserve. The
contribution for the final contribution year (2006/07 shown as Year 10 on the graph)
has been kept at the basic annual amount at this stage. This is because the target will
require upward adjustment for inflation and thus the size of the last payment will be
adjusted appropriately at that time (theoretically the interest accrued should be
sufficient to reduce at least the last payment).

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

(b) Flood Damage Reserves

Presently (and more significantly in the past), a large percentage of the maintenance
budget has been spent on repairing flood damage which results from moderate size
floods. Experience has shown, even on schemes where a comprehensive channel
training programme has been implemented, backed up by an annual programme of
works, there is still a requirement to have funds set aside to finance damage that does
occur periodically from floods. On examination of past flood damage costs, the
minimum size of flood fund required is $150,000 (at CCI 3790). 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.

The flood damage reserve will be established through transfer of $75,000 from
existing scheme reserves into this new reserve fund in 1998/1999. Payments into the
reserve will initially be made at an average rate of $15,000 p.a. until the $150,000
target is reached. Thereafter, annual payments will be at $50,000 as required to
maintain the target. (These figures and the target will be adjusted annually by the
movement in CCI.) Also, if necessary, Environment B·O·P will borrow to fund flood
damage repairs. Appendix 4 contains a graph and table showing the manner in which
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the flood damage reserve might operate. Exact figures cannot be given because
floods obviously occur at fairly random intervals. What is presented is a typical
scenario, illustrating the accumulation of the fund and use of the fund for the medium
sized flood events postulated at average 5 yearly intervals.

The prediction of expenditure on future flood events is always subject to a degree of
uncertainty. A river scheme can go several years (or decades) without experiencing a
major flood or, conversely, a cluster of major floods may occur. To illustrate this
point the so called 50 year flood is the flood that is equalled or exceeded on average
once every 50 years. However, during any particular 50 year period there is a 26.4%
chance of two or more 50 year floods occurring. If there was an adverse clustering of
floods then the flood damage reserve would likely be insufficient, requiring
additional loan funding.

Note that asset damage from smaller floods and freshes (of less than five year return
period, or 20% AEP) are covered by a separate item of $30,000 in the maintenance
requirements (appendices 2 and 3).

(c) Renewals Reserves

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

Details of how the renewals fund is forecast to operate are presented in a table and
graph at Appendix 5. It should be noted that in Year 10 and Year 20 the fund goes
into deficit by small amounts. This is due to the fund not having accumulated a
sufficient balance to finance the renewals works forecast. At these points in time the
advisability of small loans will require consideration. Projections beyond about year
20 are only projections at best (the plan will be renewed every 10 years).

4.7.2 Sources of Funding

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

The current rating system is of the classification type, largely over the area of direct
benefit/exacerbation of approximately 8,500 hectares. It has been well recognised
that there are wider beneficiaries and exacerbators than those direct
beneficiaries/exacerbators who are currently rated via special rates based on a benefit
classification.  Accordingly provision is made in this plan for Council to move to
introduce a new differential rating system across the entire land area of the
catchment, thereby including extensive additional areas.

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. Indications are however that any
such contribution will be small — of the order of a few percent.
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The general matter of scheme benefits has also recently been considered by the
Council in developing its draft funding policy (a requirement of the Local
Government Amendment Act No. 3, 1996).

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

4.7.3 Analysis of Funding Requirements

Table 9 and Figure 4 present the total funding requirements for all activities
including loan charges. They are based on data presented in Appendices 3 to 7.

The effect on the rating requirement is an average rate requirement of $328,600 over
the first 20 years, representing a 22% increase on the current 1997/98 rating level of
$269,100.
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Year Operation Disaster Projects & Flood Depreciation Total Less Principal Nett Total
and Reserve Invests. Damage Funded Subtotal Loan Funded From Loan Funding

Maintenance Reserve  Charges Depreciation Charges Requirement
(from App.3) (from App.4) (from App.5) (from App.6) (from App.7) (from App.6)

1 1997 / 98 $205,000 $9,900 $1,800  $0 $216,700 $52,400 $0 $52,400 $269,100
2 1998 / 99 $222,214 $5,600 $13,600 $8,000 $23,100 $272,514 $56,100 $23,100 $33,000 $305,514
3 1999 / 00 $227,024 $5,600 $0 $22,000 $23,100 $277,724 $49,800 $23,100 $26,700 $304,424
4 2000 / 01 $220,924 $5,600 $7,500 $15,000 $23,100 $272,124 $72,600 $23,100 $49,500 $321,624
5 2001 / 02 $254,909 $5,600 $12,000 $15,000 $23,100 $310,609 $87,100 $23,100 $64,000 $374,609
6 2002 / 03 $227,024 $5,600 $12,000 $15,000 $23,100 $282,724 $93,700 $23,100 $70,600 $353,324
7 2003 / 04 $222,214 $5,600 $12,000 $50,000 $23,100 $312,914 $93,700 $23,100 $70,600 $383,514
8 2004 / 05 $220,924 $5,600 $12,000 $25,000 $23,100 $286,624 $64,100 $23,100 $41,000 $327,624
9 2005 / 06 $227,024 $5,600 $12,000 $0 $23,100 $267,724 $45,000 $23,100 $21,900 $289,624

10 2006 / 07 $291,409 $5,600 $12,000 $0 $23,100 $332,109 $28,300 $15,300 $13,000 $345,109
11 2007 / 08 $220,924 $5,600 $12,000 $0 $23,100 $261,624 $46,300 $23,100 $23,200 $284,824
12 2008 / 09 $228,314 $5,600 $12,000 $50,000 $23,100 $319,014 $39,600 $23,100 $16,500 $335,514
13 2009 / 10 $220,924 $5,600 $12,000 $50,000 $23,100 $311,624 $39,600 $23,100 $16,500 $328,124
14 2010 / 11 $220,924 $5,600 $12,000 $50,000 $23,100 $311,624 $39,600 $23,100 $16,500 $328,124
15 2011 / 12 $261,009 $5,600 $12,000 $0 $23,100 $301,709 $39,600 $23,100 $16,500 $318,209
16 2012 / 13 $220,924 $5,600 $12,000 $0 $23,100 $261,624 $32,400 $23,100 $9,300 $270,924
17 2013 / 14 $222,214 $12,000 $50,000 $23,100 $307,314 $0 $0 $0 $307,314
18 2014 / 15 $227,024 $12,000 $25,000 $23,100 $287,124 $0 $0 $0 $287,124
19 2015 / 16 $220,924 $12,000 $0 $23,100 $256,024 $0 $0 $0 $256,024
20 2016 / 17 $320,809 $12,000 $0 $23,100 $355,909 $4,000 $0 $4,000 $359,909
21 2017 / 18 $227,024 $12,000 $0 $23,100 $262,124 $22,000 $14,000 $8,000 $270,124
22 2018 / 19 $222,214 $12,000 $50,000 $23,100 $307,314 $22,000 $14,000 $8,000 $315,314
23 2019 / 20 $220,924 $12,000 $25,000 $23,100 $281,024 $22,000 $14,000 $8,000 $289,024
24 2020 / 21 $227,024 $12,000 $0 $23,100 $262,124 $22,000 $14,000 $8,000 $270,124
25 2021 / 22 $254,909 $12,000  $23,100 $290,009 $22,000 $14,000 $8,000 $298,009
26 2022 / 23 $220,924 $12,000  $23,100 $256,024 $18,000 $14,000 $4,000 $260,024
27 2023 / 24 $228,314 $12,000 $50,000 $23,100 $313,414 $0 $0 $0 $313,414
28 2024 / 25 $220,924 $12,000 $50,000 $23,100 $306,024 $0 $0 $0 $306,024
29 2025 / 26 $220,924 $12,000 $50,000 $23,100 $306,024 $0 $0 $0 $306,024
30 2026 / 27 $297,509 $12,000  $23,100 $332,609 $0 $0 $0 $332,609
31 2027 / 28 $220,924 $12,000  $23,100 $256,024 $0 $0 $0 $256,024
32 2028 / 29 $222,214 $12,000 $50,000 $23,100 $307,314 $0 $0 $0 $307,314
33 2029 / 30 $227,024 $12,000 $25,000 $23,100 $287,124 $0 $0 $0 $287,124
34 2030 / 31 $220,924 $12,000  $23,100 $256,024 $0 $0 $0 $256,024
35 2031 / 32 $254,909 $12,000  $23,100 $290,009 $0 $0 $0 $290,009
36 2032 / 33 $227,024 $12,000  $23,100 $262,124 $0 $0 $0 $262,124
37 2033 / 34 $222,214 $12,000 $50,000 $23,100 $307,314 $0 $0 $0 $307,314
38 2034 / 35 $220,924 $12,000 $25,000 $23,100 $281,024 $0 $0 $0 $281,024
39 2035 / 36 $227,024 $12,000  $23,100 $262,124 $0 $0 $0 $262,124
40 2036 / 37 $320,809 $12,000  $23,100 $355,909 $0 $0 $0 $355,909
41 2037 / 38 $220,924 $12,000  $23,100 $256,024 $0 $0 $0 $256,024
42 2038 / 39 $228,314 $12,000 $50,000 $23,100 $313,414 $0 $0 $0 $313,414
43 2039 / 40 $220,924 $12,000 $50,000 $23,100 $306,024 $0 $0 $0 $306,024
44 2040 / 41 $220,924 $12,000 $50,000 $23,100 $306,024 $0 $0 $0 $306,024
45 2041 / 42 $261,009 $12,000  $23,100 $296,109 $0 $0 $0 $296,109
46 2042 / 43 $220,924 $12,000  $23,100 $256,024 $0 $0 $0 $256,024
47 2043 / 44 $222,214 $12,000 $50,000 $23,100 $307,314 $0 $0 $0 $307,314
48 2044 / 45 $227,024 $12,000 $25,000 $23,100 $287,124 $0 $0 $0 $287,124
49 2045 / 46 $220,924 $12,000  $23,100 $256,024 $0 $0 $0 $256,024
50 2046 / 47 $321,409 $12,000  $23,100 $356,509 $0 $0 $0 $356,509

 
  Average of Years 2-50 $303,015

Average of Years 2-20 $320,077

Total Funding Requirements

Waioeka Otara Rivers Scheme
Table 9
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Figure 5
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Chapter 5:  Creation/Acquisition/Disposal

It is highly unlikely that assets that did not previously exist or works that upgrade or improve
an existing asset beyond its existing capacity will be undertaken in the Waioeka–Otara Rivers
Scheme.

Similarly it is unlikely that the scheme’s assets will be disposed of.

These asset activities are not normally a function of river schemes. The nature of the assets
associated with the scheme are of a nature that they are generally fixed to the ground and
constructed to a specific design standard that is unlikely to change.

If the situation were to change, Environment B·O·P would need to expand this section of the
Asset Management Plan.



51

Operations Report 98/02 q:\mas\ors\docs\Waioeka–Otara Asset Mgmt Plan

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 Waioeka–Otara Rivers Scheme assets, these
procedures might include:

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

• photographic record storage procedures

• survey procedures and standards

• safety procedures

• contract administration guidelines and requirements

• instrument calibration procedures

• training programmes

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

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

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

The system in action needs to be audited. Initially, the Manager of Technical
Services could carry this out. These will be undertaken twice yearly for the first three
years after the commencement of the asset management plan, then on an annual
basis.
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Finally, review of the procedures will also be appropriate at various times, to ensure
that current best practices are maintained.



53

Operations Report 98/02 q:\mas\ors\docs\Waioeka–Otara Asset Mgmt Plan

Chapter 7:  Monitoring

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

7.1 Effectiveness Monitoring

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

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

• provide security from floods of up to the 1% AEP to the township of Opotiki;

• provide security from floods of up to the 3.3% AEP to most of the rural areas
adjoining the Waioeka and Otara Rivers;

• maintain the Waioeka and Otara Rivers in the scheme area to a stable
alignment;

• reduce erosion of riverbanks;

• minor drainage.

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

Performance indicators, with which to measure the achievement of the goal and
objectives, or progress towards them, are difficult to establish. Using indicators
based on actual events, such as actual length of riverbank eroded or actual damages,



54 Environment B·O·P

q:\mas\ors\docs\Waioeka–Otara Asset Mgmt Plan Operations Report 98/02

are not ideal given that the causes and results may be beyond the reasonable
expectations of the asset management.

The 5-yearly riverbed cross-section and stopbank surveys are one of the most
important monitoring programmes for management of the scheme. The cross-section
surveys can be used to help identify volumetric changes to the river bed and banks,
and possibly local points of erosion or deposition. Using the cross-section
information, the design flood levels can be reassessed every five years, and the
stopbank surveys used to monitor the available freeboard.

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

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

The monitoring will be performed at the following levels.

Asset Manager

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

Internal

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

At five yearly intervals, the Technical Services Department will reassess the design
flood levels and stopbank freeboard.

External

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

– 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

7.2.1 Internal

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

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

7.2.2 Financial Audits (External)

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

The Audit opinions will be included in the Annual Report.
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Appendices
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Appendix 1 – 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 2 – Asset Maintenance Requirements

1 General

1.1 Management

Manager Rivers 15 days $8,450
Manager Technical Services 5 days $2,750
Works Engineer 5 days $2,500
Asset Management Engineer 25 days $10,500
Computer Information Services $4,200
Hydrological Recorders $2,100

1.2 Asset Valuation

Assets require formal three yearly revaluation.
Manager Technical Services 6 days $3,300
Manager Rivers 2.5 days $700
Asset Management Engineer 5 days $2,100

1.3 External Costs

Valuation New Zealand $600
Rate Remission and Commission $10,700
Electricity $2,000
Insurance $500

2 Projects and Investigations

Note: These are not included as part of Appendix 3.

2.1 Engineering Design

Several matters including catchment condition surveys, flood forecasting models,
river hydraulic modelling, asset management and stopbank structural investigations.

Average annual requirement $12,000

2.2 Floodplain Management Plan

To define flood levels, duration and prepare flood hazard maps. To prepare a
floodplain management plan for Opotiki.

One off costs of:
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1998/1999 $44,000
1999/2000 $22,000

These are to be loan funded.

3 Reach 1

Waioeka Town (Wharf to Mill Stream Confluence). River Distance 1 to 2.5 miles.

3.1 Fairway/Channel

3.1.1 General Overview

Flight of the whole river scheme takes approximately 1½ hours to give an overview
of the fairway/channel. Followed up by staff inspection in the field and response to
any enquiries.

Works Engineer 1.6 days $800
Supervisor 3 days $600
Flight $300
Vehicle 300 km @ 60c/km $180

Share equally between the four reaches of rivers.

Per Reach:
Supervision costs $350
Other $120

3.1.2 Cross-Section Survey (Seven Cross-Sections)

Re-survey of cross-sections every five years provided there is no significant
freshes/floods in the rivers.

Surveyor, assistant and boatman complete an average of four cross-sections per day.
Office work to reduce and analyse data is approximately 50% of the field time.

Surveyor 3 days $1,050
Assistant 2 days $320
Boatman 2 days $320
Vehicle (ex Whakatane) 300 km @ 60c/km $180

3.1.3 Weed Spray/Maintenance

Miscellaneous maintenance of berms and channel fairway. Predominantly noxious
weed spray.

Estimate of costs developed from known costs of maintaining Opotiki Rivers, 3.5
km/day/bank/two man gang. Hence 1.5 days.

Labour 3 days $480
Supervisor 0.5 day $100
Materials $60
Vehicle/Spray Unit 33 km @ 60c/km $20
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3.1.4 Beach Shaping

Gravel build-up occurs on the inside of bends on the river system. This requires some
reshaping work on average once every five years to move the gravel into the deeper
parts of the river and reduce the pressure on the outside bend. Cost is $14/m, 300 m
required in this reach.

Works/Contract 60 m @ $14/m $840
Works Engineer 0.2 day $100

3.2 River Banks

3.2.1 General Overview

Visual inspection of river banks of the whole river system every six months. This
also includes inspection of the buffer zone.

Works Engineer 1 day $500
Supervisor 1.5 days $300
Labour 2 days $320
Vehicle 300 km @ 60c/km $180

Share equally between the four reaches.

Per Reach:
Supervision $200
Labour $80
Other $45

3.2.2 Layering

Willows are cut and “layered” into the river bank when they are around 6 years old.
This work is therefore given a work frequency of 6 years but the work is undertaken
annually at different sites, as there are willows of different age throughout the river
system. These willows will shoot out new growth that is required to be layered again
in a further 6 years. A two man labour gang will layer 150 m per day.

Unit Rates Per Day:

Supervisor 4 hours $100
Labour $320
Vehicle $60

Costs for Reach 1 (1.7 km willows):

Supervisor $200
Labour $640
Vehicle $120
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3.2.3 Tree Clearing

The layered willows become overgrown and reach a stage where they require
trimming, removal and burning. This occurs every 15 years. Similarly to layering, it
is assumed 6.67% of the total edge protection requires clearing each year.

A four man gang clears and burns 400 m per day.

Unit Rates Per Day:

Supervisor $100
Labour $640
Material/Machine/Vehicle $1,760

Costs for Reach 1:

Supervisor $50
Labour $320
Material/Machine/Vehicle $880

3.2.4 Fence Maintenance

None in Reach 1.

3.2.5 Rockwork (170 m)

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

The cost of doing this depends on whether access is available or not. Cost of work is
based on the cost of new work less 50% as the full batter will not require
replacement.

As previous, 6.67% (12 m) of the work will be completed on average each year,
assuming that access is available 50% of the time.

Rock supply and placement $56,726 x 0.0667 x 0.5 $1,890
Works Engineer 0.2 day $100

3.2.6 Rubble (120 m)

As for rock, except maintenance interval reduces to 10 years and full batter requires
replacement.

Rubble supply and placement $6,720 )10 $672
Works Engineer 0.4 day $200

3.3 Buffer Zone

3.3.1 Inspection/Maintenance Fence

Included in river banks fencing costs (no fences in Reach 1).
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3.3.2 Clearing

As the vegetation reaches an age of approximately 15 years it will need to be
removed. It is anticipated that there may be a market for the timber in some
instances. If not, the trees will need to be felled and burned. It is assumed that 15

1  or
6.67% is cleared and burned each year.

Cost $4,000/ha for a buffer zone 15 m wide a length of 220 m/day will be cleared.

Unit Rates Per Day:

Supervisor $120
Labour $320
Machine/Materials $880

Costs for Reach 1 (980 m):

Supervisor $36
Labour $96
Machine/Materials $264

3.3.3 Burning

Cost $2,640/ha with 2 days/ha, 330 m/day.

Unit Rates Per Day:

Supervisor $120
Labour $320
Machine/Materials $880

Costs for Reach 1 (980 m):

Supervisor $24
Labour $64
Machine/Materials $176

3.4 Stopbanks

3.4.1 Minor Floodgates

Floodgate inspections need to be carried out on a monthly basis. It takes two days to
visit and check all minor floodgates. (Total stopbanks length is 66.2 km.)

Supervisor 1 day $200
Labour 2 days $320
Vehicle/Other $280
Apportioned between reaches in proportion to floodgate locations as follows:

Reach 1 15%
Reach 2 35%
Reach 3 30%
Reach 4 20%
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3.4.2 General Inspection

Annual inspection of stopbank (probably include general inspection of channel at
same time) and action on enquiries and complaints.

Works Engineer 4 days $2,000
Supervisor 5 days $1,000
Labour 2 days $320
Vehicle 300 km @ 60c/km $180

Apportioned between reaches in proportion to stopbank lengths as follows:

Reach 1 10%
Reach 2 40%
Reach 3 20%
Reach 4 30%

3.4.3 Survey

Five yearly long section and representative cross-section survey of stopbank.
Surveyor and assistant complete 3 km per day plus office work of 50% of field work
for surveyor. Stopbank length 5.8 km.

Surveyor 3 days $1,050
Assistant 2 days $320
Vehicle (ex Whakatane) 300 km @ 60c/km $180

3.4.4 Miscellaneous Maintenance

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

Total Scheme:

Supervisor 3 days $600
Labour 2 men for 1.5 weeks $2,400
Machine/Materials $3,500
Mowing (50% share with ODC) 4,500

Apportioned between reaches as for the general inspection (3.4.2) except that
mowing is only reaches 1 and 3.

3.4.5 Stopbank Reconstruction

Stopbank reconstruction/top up to restore banks to full design height. It is difficult to
ascertain exactly what average long term settlement rates will be; the best estimate is
that every 20 years 3.3% volume and 15% length requires work. Direct costs remain
the same as the valuations. Ancillary costs are only assumed to be 60% and no
allowance has been made for any compensation.
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77,404 m3 @ 3.3% @ $6.62 m3 $16,910
5,765 m @ 15% @ $21.52/m @ 0.6 $11,166

CCI = 3470 $28,076

CCI = 3700 $29,900

Design/Supervision $3,900
Labour $800
Works/Other $25,200

3.5 Duke Street Pump Station

3.5.1 Normal Inspection

Regular operation check of pumps, motors, floodgates and clean screens. Estimated
at fortnightly. Serviced by two labourers.

Labour 2 hours $40
Vehicle $10
Materials $40

3.5.2 Sixth Month Inspection

Full pump station check.

Supervisor 2 hours $50
Labour 2 men x 2 hours $80
Vehicle $10

3.5.3 Two and a Half Year Maintenance

Lift the three submersible pumps and clean.

Works Engineer ½ day $250
Supervisor ½ day $100
Labour 2 men x 1 day $320
Vehicle/Other $220
Craneage 4 hours $400

3.5.4 Five Year Maintenance

Repair and replacement of seals, bearings, minor electrical components, repaint
buildings. Additional costs to two and a half year maintenance (to be done
concurrently).

Sandblast and Repaint $500 each pump $1,500

3.5.5 Pump Recondition (Ten Year)

Everything in two and a half and five year maintenance plus dismantle, replace
bearings, seals, impellor and wear rings.
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Parts $19,500
Contract $3,000

3.5.6 Major Maintenance

Major refurbishment of weed screens, electrical switchboards, structural components,
pipelines, etc. Average life anticipated to be approximately 20 years.

Works Engineer 4 days $2,000
Supervisor 6 days $1,200
Labour 7.5 days $1,200
Works $25,000

3.5.7 Pump Replacement

Complete replacement of entire pump and ancillary structure after 50 years. Present
value is $67,500.

Design/Supervision $10,100
Labour 10 days $1,600
Materials/Contract $55,800

3.5.8 Pump Station Replacement

The life of a pump station structure is estimated at 50 years on average. Present
replacement value of Duke Street is $84,800

Design/Supervision $12,700
Labour 10 days $1,600
Materials/Contract $70,500

4 Reach 2

Waioeka Rural (Mill Stream Confluence Upstream). River distance 2.5 to 7.5 miles.

4.1 Fairway/Channel

4.1.1 General Overview

As per Reach 1.

4.1.2 Cross-section Survey (11 Cross-sections)

Surveyor 4.5 days $1,575
Assistant 3 days $480
Boatman 3 days $480
Vehicle 500 km @ 60c/km $300

4.1.3 Weed Spray/Maintenance

Total of 19 km on Waioeka and 9.5 km on Mill Stream (to Matchitts Road and
Clarkes Cross road). Hence 8 days.
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Labour 16 days $2,560
Supervisor 2.5 days $500
Materials $320
Vehicle/Spray Unit 400 km @ 60c/km $240

4.1.4 Beach Shaping

3,300 m required in this reach.

Works/Contract 660 m @ $14/m $9,240
Works Engineer 2 days $1,000

4.2 River Banks

4.2.1 General Overview

As per Reach 1.

4.2.2 Layering (9.97 km willows)

Supervisor $1,100
Labour $3,520
Vehicle $660

4.2.3 Tree Clearing

Supervisor $200
Labour $1,280
Materials/Machine/Vehicle $3,520

4.2.4 Fence Maintenance

Maintenance of the edge protection fences is ongoing and it is estimated that 10% of
the fence requires repair each year and that it costs 50% of the replacement value to
carry out repairs.

10,720 m @ 10% @ $2.00 = $2,140
Supervisor $200
Labour $1,240
Materials $700

4.2.5 Rockwork

None in this reach.

4.2.6 Rubble

None in this reach.
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4.3 Buffer Zone

4.3.1 Clearing (10,400 m)

Supervisor $360
Labour $960
Machine/Materials $2,640

4.3.2 Burning

Supervisor $240
Labour $640
Machine/Materials $1,760

4.4 Stopbanks

4.4.1 Refer to Reach 1 for:

• Minor Floodgates

• General Inspection

• Miscellaneous Maintenance

4.4.2 Survey (25.1 km)

Surveyor 12 days $4,200
Assistant 8 days $1,280
Vehicle 1,200 km @ 60c/km $720

4.4.3 Stopbank Reconstruction

393,995 m3 @ 3.3% @ $6.62 m3 $86,072
25,080 m @ 15% @ $21.52/m @ 0.6 $48,575

CCI = 3470 $134,647
CCI = 3700 $143,600

Design/Supervision $18,600
Labour $3,000
Works/Other $122,000

5 Reach 3

Otara Town (Mouth to Gaults Road). River distance 0 to 6.25 miles.

5.1 Fairway/Channel

5.1.1 General Overview

As per Reach 1.



Environment B·O·P 73

Operations Report 98/02 q:\mas\ors\docs\Waioeka–Otara Asset Mgmt Plan

5.1.2 Cross-Section Survey (24 cross-sections)

Surveyor 9 days $3,150
Assistant 6 days $960
Boatman 6 days $960
Vehicle 950 km @ 60c/km $570

5.1.3 Weed Spray/Maintenance

Total of 20 km. Hence 6 days.

Labour 12 days $1,920
Supervisor 2 days $400
Materials $240
Vehicle/Spray Unit 240 km @ 60c/km $144

5.1.4 Beach Shaping

2,500 m required in this reach.
Works/Contract 500 m @ $14/m $7,000
Works Engineer 1.5 days $750

5.2 River Banks

5.2.1 General Overview

As per Reach 1.

5.2.2 Layering (6.02 km willows)

Supervisor $700
Labour $2,240
Vehicle $420

5.2.3 Tree Clearing

Supervisor $150
Labour $960
Materials/Machine/Vehicle $2,640

5.2.4 Fence Maintenance

4,370 m @ 10% @ $2.00 = $880
Supervisor $100
Labour $480
Materials $300

5.2.5 Rockwork (1,285 m)

86 m per year topped up.

Rock supply and placement $430,522 x 0.0667 x 0.5 $14,350
Works Engineer 1.5 days $750
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5.2.6 Rubble (700 m)

Rubble supply and placement $39,200 )10 $3,920
Works Engineer 1.5 days $750

5.3 Buffer Zone

None in this reach.

5.4 Stopbanks

Refer to Reach 1 for:

• Minor Floodgates

• General Inspection

• Miscellaneous Maintenance

5.4.1 Survey (13.9 km)

Surveyor 7.5 days $2,625
Assistant 5 days $800
Vehicle 750 km @ 60c/km $450

5.4.2 Stopbank Reconstruction

279,703 m3 @ 3.3% @ $6.62 m3 $61,104
13,897 m @ 15% @ $21.52/m @ 0.6 $26,916

CCI = 3470 $88,020

CCI = 3700 $93,900

Design/Supervision $12,200
Labour $1,800
Works/Other $79,900

5.5 Concrete Wall

This reach contains a 400 m long concrete wall that acts as a stopbank. The life of
this structure is estimated a 50 years. Present replacement value is $61,844.

Design/Supervision $6,200
Labour 7.5 days $1,200
Materials/Contract $54,400

6 Reach 4

Otara Rural (Gaults Road to Browns Bridge). River distance 6.25 to 11.8 miles.
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6.1 Fairway/Channel

6.1.1 General Overview

As per Reach 1.

6.1.2 Cross-Section Survey (17 cross-sections)

Surveyor 6 days $2,100
Assistant 4 days $640
Boatman 4 days $640
Vehicle 700 km @ 60c/km $420

6.1.3 Weed Spray/Maintenance

Total of 20.7 km. Hence 6 days.

Labour 12 days $1,920
Supervisor 2 days $400
Materials $240
Vehicle/Spray Unit 400 km @ 60c/km $240

6.1.4 Beach Shaping

2,700 m required in this reach.

Works/Contract 540 m @ $14/m $7,560
Works Engineer 1.5 days $750

6.2 River Banks

6.2.1 General Overview

As per Reach 1.

6.2.2 Layering (14.5 km willows)

Supervisor $1,600
Labour $5,120
Vehicle $960

6.2.3 Tree Clearing

Supervisor $250
Labour $1,600
Materials/Machine/Vehicle $4,400

6.2.4 Fence Maintenance

10,390 m @ 10% @ $2.00 = $2,080
Supervisor $200
Labour $1,180
Materials $700
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6.2.5 Rockwork (95 m)

6 m per year topped up.

Rock supply and placement $31,647 x 0.0667 x 0.5 $1,050
Works Engineer 0.1 day $50

6.2.6 Rubble

None in this reach.

6.3 Buffer Zone

6.3.1 Clearing (7,245 m)

Supervisor $240
Labour $640
Machine/Materials $1,760

6.3.2 Burning

Supervisor $180
Labour $480
Machine/Materials $1,320

6.4 Stopbanks

Refer to Reach 1 for:

• Minor Floodgates

• General Inspection

• Miscellaneous Maintenance

6.4.1 Survey (21.4 km)

Surveyor 10.5 days $3,675
Assistant 7 days $1,120
Vehicle 1,050 km @ 60c/km $630

6.4.2 Stopbank Reconstruction

279,783 m3 @ 3.3% @ $6.62 m3 $61,121
21,430 m @ 15% @ $21.52/m @ 0.6 $41,506

CCI = 3470 $102,627

CCI = 3700 $109,400

Design/Supervision $14,200
Labour $2,200
Works/Other $93,000
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7 Flood Damage Repairs

Each year some works will be required to repair damage caused by minor
freshes/floods in the rivers. The amount of works will be dependent to some degree
on how well maintained the scheme is. With the adoption of the maintenance
stratagem in this report it is estimated that approximately $30,000 will be required.
This has been split between the reaches on the likelihood of damage occurring in that
reach.

Reach 1 Works Engineer 0.2 day $100
Supervisor 0.4 day $80
Labour 2 days $320
Works $1,500

Reach 2 Works Engineer 0.5 day $250
Supervisor 1 day $200
Labour 5 days $800
Works $4,000

Reach 3 Works Engineer 1 day $500
Supervisor 2 days $200
Labour 5 days $800
Works $10,000

Reach 4 Works Engineer 1 day $500
Supervisor 2 days $200
Labour 5 days $800
Works $10,000

8 Drain Maintenance

Minor drain maintenance within the scheme area to the following drains:

• Vanstone

• Apanui

• Mill Stream tributaries (upstream of present scheme)

• Duke Street

• Aerodrome

• Te Rere Pa

• McCallions

• Edwards
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11,000 m @ 75c/m length $8,250

Supervisor 1.8 days $360
Labour 14 days $2,240
Contract $3,750
Materials $1,100
Vehicle/Plant $800

At the Waioeka–Otara Asset Management Plan Hearings this item on minor drain
maintenance was removed from the scheme estimates until the scheme
reclassification was completed.
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Appendix 3 — Expenditure Tables
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Appendix 4 — Disaster Reserve
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Appendix 5 — Flood Damage Reserve
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Appendix 5
Waioeka Otara Rivers Scheme

Flood Damage Reserve Fund ($ at CCI 3790)
Year Contribution Flood Damage Change to Fund

to Reserve Balance Balance
1 1997 / 98 $0 $0 $75,000
2 1998 / 99 $8,000 $0 $8,000 $83,000
3 1999 / 00 $22,000 $0 $22,000 $105,000
4 2000 / 01 $15,000 $0 $15,000 $120,000
5 2001 / 02 $15,000 $0 $15,000 $135,000
6 2002 / 03 $15,000 $75,000 ($60,000) $75,000
7 2003 / 04 $50,000 $0 $50,000 $125,000
8 2004 / 05 $25,000 $0 $25,000 $150,000
9 2005 / 06 $0 $0 $0 $150,000
10 2006 / 07 $0 $0 $0 $150,000
11 2007 / 08 $0 $150,000 ($150,000) $0
12 2008 / 09 $50,000 $0 $50,000 $50,000
13 2009 / 10 $50,000 $0 $50,000 $100,000
14 2010 / 11 $50,000 $0 $50,000 $150,000
15 2011 / 12 $0 $0 $0 $150,000
16 2012 / 13 $0 $75,000 ($75,000) $75,000
17 2013 / 14 $50,000 $0 $50,000 $125,000
18 2014 / 15 $25,000 $0 $25,000 $150,000
19 2015 / 16 $0 $0 $0 $150,000
20 2016 / 17 $0 $0 $0 $150,000
21 2017 / 18 $0 $75,000 ($75,000) $75,000
22 2018 / 19 $50,000 $0 $50,000 $125,000
23 2019 / 20 $25,000 $0 $25,000 $150,000
24 2020 / 21 $0 $0 $0 $150,000
25 2021 / 22 $0 $0 $150,000
26 2022 / 23 $150,000 ($150,000) $0
27 2023 / 24 $50,000 $0 $50,000 $50,000
28 2024 / 25 $50,000 $0 $50,000 $100,000
29 2025 / 26 $50,000 $0 $50,000 $150,000
30 2026 / 27 $0 $0 $150,000
31 2027 / 28 $75,000 ($75,000) $75,000
32 2028 / 29 $50,000 $0 $50,000 $125,000
33 2029 / 30 $25,000 $0 $25,000 $150,000
34 2030 / 31 $0 $0 $150,000
35 2031 / 32 $0 $0 $150,000
36 2032 / 33 $75,000 ($75,000) $75,000
37 2033 / 34 $50,000 $0 $50,000 $125,000
38 2034 / 35 $25,000 $0 $25,000 $150,000
39 2035 / 36 $0 $0 $150,000
40 2036 / 37 $0 $0 $150,000
41 2037 / 38 $150,000 ($150,000) $0
42 2038 / 39 $50,000 $0 $50,000 $50,000
43 2039 / 40 $50,000 $0 $50,000 $100,000
44 2040 / 41 $50,000 $0 $50,000 $150,000
45 2041 / 42 $0 $0 $150,000
46 2042 / 43 $75,000 ($75,000) $75,000
47 2043 / 44 $50,000 $0 $50,000 $125,000
48 2044 / 45 $25,000 $0 $25,000 $150,000
49 2045 / 46 $0 $0 $150,000
50 2046 / 47 $75,000 ($75,000) $75,000
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Appendix 6 — Renewals Fund
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Year  Depreciation Loan Nett Depreciation Renewals Renewals Fund
Funded Principal Funded Funded by Loans Expenditure Balance

1 1997 / 98 $0 $0 $0 $0
2 1998 / 99 $23,100 $23,100 $0 $80,000 $117,000 $0
3 1999 / 00 $23,100 $23,100 $0 $102,000 $102,000 $0
4 2000 / 01 $23,100 $23,100 $0 $72,000 $72,000 $0
5 2001 / 02 $23,100 $23,100 $0 $37,000 $37,000 $0
6 2002 / 03 $23,100 $23,100 $0 $0
7 2003 / 04 $23,100 $23,100 $0 $0
8 2004 / 05 $23,100 $23,100 $0 $0
9 2005 / 06 $23,100 $23,100 $0 $0
10 2006 / 07 $23,100 $15,300 $7,800 $180,000 $188,400 ($600)
11 2007 / 08 $23,100 $23,100 $0 ($600)
12 2008 / 09 $23,100 $23,100 $0 ($600)
13 2009 / 10 $23,100 $23,100 $0 ($600)
14 2010 / 11 $23,100 $23,100 $0 ($600)
15 2011 / 12 $23,100 $23,100 $0 ($600)
16 2012 / 13 $23,100 $23,100 $0 ($600)
17 2013 / 14 $23,100 $0 $23,100 $22,500
18 2014 / 15 $23,100 $0 $23,100 $45,600
19 2015 / 16 $23,100 $0 $23,100 $68,700
20 2016 / 17 $23,100 $0 $23,100 $100,000 $188,400 $3,400
21 2017 / 18 $23,100 $14,000 $9,100 $12,500
22 2018 / 19 $23,100 $14,000 $9,100 $21,600
23 2019 / 20 $23,100 $14,000 $9,100 $30,700
24 2020 / 21 $23,100 $14,000 $9,100 $39,800
25 2021 / 22 $23,100 $14,000 $9,100 $48,900
26 2022 / 23 $23,100 $14,000 $9,100 $58,000
27 2023 / 24 $23,100 $0 $23,100 $81,100
28 2024 / 25 $23,100 $0 $23,100 $104,200
29 2025 / 26 $23,100 $0 $23,100 $127,300
30 2026 / 27 $23,100 $0 $23,100 $188,400 ($38,000)
31 2027 / 28 $23,100 $0 $23,100 ($14,900)
32 2028 / 29 $23,100 $0 $23,100 $8,200
33 2029 / 30 $23,100 $0 $23,100 $31,300
34 2030 / 31 $23,100 $0 $23,100 $54,400
35 2031 / 32 $23,100 $0 $23,100 $77,500
36 2032 / 33 $23,100 $0 $23,100 $100,600
37 2033 / 34 $23,100 $0 $23,100 $123,700
38 2034 / 35 $23,100 $0 $23,100 $146,800
39 2035 / 36 $23,100 $0 $23,100 $169,900
40 2036 / 37 $23,100 $0 $23,100 $188,400 $4,600
41 2037 / 38 $23,100 $0 $23,100 $27,700
42 2038 / 39 $23,100 $0 $23,100 $50,800
43 2039 / 40 $23,100 $0 $23,100 $73,900
44 2040 / 41 $23,100 $0 $23,100 $97,000
45 2041 / 42 $23,100 $0 $23,100 $120,100
46 2042 / 43 $23,100 $0 $23,100 $143,200
47 2043 / 44 $23,100 $0 $23,100 $166,300
48 2044 / 45 $23,100 $0 $23,100 $189,400
49 2045 / 46 $23,100 $0 $23,100 $212,500
50 2046 / 47 $23,100 $0 $23,100 $402,544 ($166,944)

Asset Management Renewals Fund ($ at CCI 3790)
Waioeka Otara Rivers Scheme

Appendix 6

Note: Existing scheme reserves contribute $37,000 of the programmed renewals of $117,000 in 1998/99
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Appendix 7 — Loan Payment Schedule
As At 30 June 1997

Appendix 7
Waioeka Otara Rivers Scheme

Asset Management Loan Charges
Year Principal Interest Subtotal Less Principal Nett New

Funded from Loan Loans
Depreciation Charges

1 1997 / 98 $35,400 $17,000 $52,400 $0 $52,400
2 1998 / 99 $43,100 $13,000 $56,100 $23,100 $33,000 $80,000
3 1999 / 00 $27,800 $22,000 $49,800 $23,100 $26,700 $117,000
4 2000 / 01 $44,200 $28,400 $72,600 $23,100 $49,500 $72,000
5 2001 / 02 $54,300 $32,800 $87,100 $23,100 $64,000 $37,000
6 2002 / 03 $59,400 $34,300 $93,700 $23,100 $70,600
7 2003 / 04 $59,400 $34,300 $93,700 $23,100 $70,600
8 2004 / 05 $42,800 $21,300 $64,100 $23,100 $41,000
9 2005 / 06 $31,600 $13,400 $45,000 $23,100 $21,900
10 2006 / 07 $15,300 $13,000 $28,300 $15,300 $13,000 $180,000
11 2007 / 08 $30,400 $15,900 $46,300 $23,100 $23,200
12 2008 / 09 $25,200 $14,400 $39,600 $23,100 $16,500
13 2009 / 10 $25,200 $14,400 $39,600 $23,100 $16,500
14 2010 / 11 $25,200 $14,400 $39,600 $23,100 $16,500
15 2011 / 12 $25,200 $14,400 $39,600 $23,100 $16,500
16 2012 / 13 $25,200 $7,200 $32,400 $23,100 $9,300
17 2013 / 14 $0 $0 $0 $0 $0
18 2014 / 15 $0 $0 $0 $0 $0
19 2015 / 16 $0 $0 $0 $0 $0
20 2016 / 17 $0 $4,000 $4,000 $0 $4,000 $100,000
21 2017 / 18 $14,000 $8,000 $22,000 $14,000 $8,000
22 2018 / 19 $14,000 $8,000 $22,000 $14,000 $8,000
23 2019 / 20 $14,000 $8,000 $22,000 $14,000 $8,000
24 2020 / 21 $14,000 $8,000 $22,000 $14,000 $8,000
25 2021 / 22 $14,000 $8,000 $22,000 $14,000 $8,000
26 2022 / 23 $14,000 $4,000 $18,000 $14,000 $4,000
27 2023 / 24 $0 $0 $0 $0 $0
28 2024 / 25 $0 $0 $0 $0 $0
29 2025 / 26 $0 $0 $0 $0 $0
30 2026 / 27 $0 $0 $0 $0 $0
31 2027 / 28 $0 $0 $0 $0 $0
32 2028 / 29 $0 $0 $0 $0 $0
33 2029 / 30 $0 $0 $0 $0 $0
34 2030 / 31 $0 $0 $0 $0 $0
35 2031 / 32 $0 $0 $0 $0 $0
36 2032 / 33 $0 $0 $0 $0 $0
37 2033 / 34 $0 $0 $0 $0 $0
38 2034 / 35 $0 $0 $0 $0 $0
39 2035 / 36 $0 $0 $0 $0 $0
40 2036 / 37 $0 $0 $0 $0 $0
41 2037 / 38 $0 $0 $0 $0 $0
42 2038 / 39 $0 $0 $0 $0 $0
43 2039 / 40 $0 $0 $0 $0 $0
44 2040 / 41 $0 $0 $0 $0 $0
45 2041 / 42 $0 $0 $0 $0 $0
46 2042 / 43 $0 $0 $0 $0 $0
47 2043 / 44 $0 $0 $0 $0 $0
48 2044 / 45 $0 $0 $0 $0 $0
49 2045 / 46 $0 $0 $0 $0 $0
50 2046 / 47 $0 $0 $0 $0 $0

Note: Programmed new loans are for renewals expenditure apart from $15,000 capital works in 1999/2000
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Appendix 8 – Drain Locations
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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.

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 as asset approaches failure.
DISCOUNTING
A technique for converting cash flows that occur over time to equivalent amounts at a
common point in time.

DISCOUNT RATE
A rate used to relate present and future money values, e.g. to convert the value of all future
dollars to the value of dollars at a common point in time, usually the present.

DISPOSAL
Activities necessary to dispose of decommissioned assets.

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.

INFRASTRUCTURAL ASSETS
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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.

MODERN EQUIVALENT ASSETS
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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.

RENEWAL ACCOUNTING
A method of infrastructure asset accounting which recognises that infrastructure assets are
maintained at an agreed service level through regular planned maintenance, rehabilitation and
renewal programmes as set out in the asset management plan. The relevant rehabilitation and
renewal costs are treated as capital expenditure and any loss in service potential is recognised
as anexpense.

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.

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.

USEFUL LIFE
May be expressed as either:

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