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Foreword

This plan is a statement by Environment B·O·P,
the Manager of the Lower Kaituna River Scheme,
as to how it will manage the assets of that
scheme. The plan represents prudent management
as required by the Local Government
Amendment Act (No.3) 1996.
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Executive Summary

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

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

The plan covers the assets of the scheme including stopbanks, floodgates, dropstructures,
pump stations, rockwork and other erosion protection measures, and plantings. The valuation
in terms of Local Government Act requirements of these assets is $28.4m as at September
1996. The plan also includes a separate flood damages fund and disaster reserve fund.

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, except that some stopbanks
have lost a proportion of their freeboard so can be considered to be operating at a reduced
level of service. However, as assets age, maintenance costs will increase. In particular, pump
station costs will increase over previous years expenditure as parts require replacement.

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 generally 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. In places where no freeboard has been allowed,
topping up will be carried out in places where the bank is more than 150 mm below
design level. In some cases, the level of freeboard may need to be reviewed when
determining whether it is practical to top up stopbanks.

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

• Rockwork will generally be maintained to at least 75% of the original placement.

• 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
efficient and economic operation, to the desired service levels. A detailed assessment has been
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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.

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

The level of expenditure required to meet the scheme objectives and the desired levels of
service is comparable to existing expenditure. Increases will be brought about by the
requirements of asset management and monitoring, establishment of a flood damage reserve
and a renewals fund, built up at the rate assets are depreciating. Most of the increases are
offset by decreases in loan repayments in two years time.

It is estimated that between $325,000 and $374,100 per year will be required, over the next 10
years, 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, from time to time, be
required to fund significant flood or disaster damage repairs beyond the levels projected 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. It is anticipated that, in the initial years of the
renewal reserve buildup, loans of around $1.3m will be required to fund renewals (primarily
stopbank top-ups). This will occur over the 10 years from year 1999/2000.

The average rate requirement over the next 10 years is expected to be around $684,000, being
very similar to the 1997/98 rate take of $689,300.

The scheme is funded almost entirely by scheme rates. There is a small land rental income.

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

NB: Values are expressed as at September 1996, unless otherwise noted.
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Chapter 1:  Introduction

1.1 Asset to be Managed

The Lower Kaituna River Scheme is a comprehensive river and drainage control
scheme, providing benefits of flood protection, channel edge stability and drainage to
much of the land in the Lower Kaituna and catchments. The location of the Kaituna
River is shown in Figure 1, with the catchment shown in more detail in Figure 2.

The scheme has substantial physical assets, including stopbanks, drains, floodgates,
dropstructures, pump stations, rock work, plantings and other erosion protection
measures. The valuation, in terms of Local Government requirements, of these assets
is $28.4 million.

The plan is to provide a single document intended to assist the managers of the
Lower Kaituna River Scheme, the Bay of Plenty Regional Council
(Environment B·O·P).

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 Kaituna
Scheme (known as the “Kaituna River Major Scheme”) was established under the
provisions 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 that special purpose (ad
hoc) authorities, with specialist engineering and soil conservation skills, were
required to administer these functions and hence the creation of catchment boards
and catchment commissions.

The Bay of Plenty Catchment Commission was created in 1964 in response to flood
problems in the region. Design for the Kaituna River Scheme was undertaken in the
1960s, with the final report published in 1970. The works were not started until 1979,
when the scheme was joined with the Upper Kaituna Catchment Control Scheme to
form the Kaituna Catchment Control Scheme, which qualified for government
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subsidies. This document deals only with the component known as the Lower
Kaituna River Scheme. Scheme construction continued until 1992, although most
work was completed by 1986.

Until 1992, separate rates were levied by the Western Bay of Plenty District Council
for the Kaituna West and Kaituna East Drainage Districts. The classified rating
system under which the scheme is now funded was designed to incorporate the
separate drainage rates. Consequently, all rates are collected under the classified
system under the provisions of the Soil Conservation and Rivers Control Act 1941.

Under the Local Government Reforms of 1989, Environment B·O·P (the Bay of
Plenty Regional Council) is the successor organisation to the Catchment authority.
River schemes were set up under a tripartite arrangement involving the Government,
the Catchment authority as the designated manager of the schemes, and local
ratepayers. The Government provided the majority of the funds for capital works (in
this case generally 75% of drainage works and 87.5% of river stopbank works were
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 rests solely with the scheme ratepayers, identified under a separate rating
district known as the Lower Kaituna River Major Scheme.

The management of the drainage system within the Kaituna Basin, formerly
maintained by the Kaituna Drainage Board, then Tauranga County Council and then
Western Bay of Plenty District Council, was passed to Environment B·O·P in 1992.
The drainage functions are now included in the Lower Kaituna River Major Scheme.

Environment B·O·P, by virtue of its previous experience, has extensive knowledge of
the asset, and the ability to ascertain customer requirements.
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Figure 1  Location of Kaituna River Catchment
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Figure 2  Kaituna River Catchment
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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 Kaituna River
Scheme.

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

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

The plan also provides a base against which Environment B·O·P’s performance in
maintaining these infrastructural assets can be measured.

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

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

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

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

2.2 Legislative Requirements and Asset Owner’s Policies

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

• Local Government Amendment No. 3 Act 1996.

• Resource Management Act 1991.

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

• Soil Conservation and Rivers Control Act 1941.

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

It also requires that each local authority:

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

• Prepare an annual report outlining council performance against annual plan
objectives.

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

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

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

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

• Sustainable management of physical and natural resources.

• Consideration of alternatives and assessment of benefits and costs.

• Determination of best practicable options.

2.3 Duration of the Plan

This plan has been prepared with a 50 year time horizon. However, a regular review
and updating of the plan will be required, since long-term predictions (of factors such
as interest rates, maintenance requirements, methods and costs), are obviously
difficult to make with sufficient accuracy.
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Thus, the duration of this plan is 10 years from the date of formal preparation and
acceptance by Council.

The plan will be reviewed, either after ten years or earlier if 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 Principal Scheme Features

2.4.1 The Kaituna River

The Kaituna River has a total catchment of approximately 1250 km2. About 630 km2

lies above the start of the Kaituna River at the outlet of Lake Rotoiti. The
fluctuations in flow from the upper part of the catchment are very small compared to
the fluctuations from major tributaries due to the storage effect the lakes have, in
particular Lake Rotorua.

The major tributary that contributes most to flood flows is the Mangorewa River,
although the Kaituna River itself also contributes significantly. In the floodplain area,
other tributaries include the Parawhenuamea, Waiari, Ohineangaanga, Raparapahoe
and Kopuaroa Streams.

Figure 3 shows the general layout of the Kaituna River Scheme and the maintenance
boundary.

Maintenance boundaries include:

• End of stopbanks on Waiari and Parawhenuamea Streams and the Mangorewa
and Kaituna Rivers.

• Washer Avenue on the Ohineangaanga Stream.

• Upper Papamoa Rd on the Kopuaroa and Raparapahoe Streams.

• Railway line on Bell Road Drain.

• State Highway 2 on Bell Road No.2
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Figure 1  Lower Kaituna River Scheme Maintenance Area
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2.4.2 Overview

The Lower Kaituna River Scheme is a river scheme that includes:

• A total of 67 km of stopbanking, of the Kaituna and Mangorewa Rivers, and
the Kopuaroa, Raparapahoe, Ohineangaanga, Waiari and Parawhenuamea
Streams and Canals.

• Seven pumping stations, namely the Kopuaroa, Bell Road A, Bell Road B,
Kaituna Wetland, Diagonal Drain, Fords and Maketu pump stations.

• A total of 88 km of drains in a network across the plains.

• Floodgates preventing backflow into drains and canals without stopbanks.

• Planting and rockwork.

Prior to the construction of the Lower Kaituna River Scheme, the Kaituna basin was
subject to a risk of extensive flooding as a result of overflow from high river flows or
from restricted drainage. Various proposals for flood protection since 1907 had been
partly implemented prior to the scheme, but none were sufficiently comprehensive to
give the benefits achieved today. Sixteen floods are documented in the 1970 scheme
report between 1907 and 1968 that caused extensive flooding to the surrounding
areas.

The Kaituna River Major Scheme was designed by the then Bay of Plenty Catchment
Commission during the 1960s to overcome these problems. In particular, the scheme
proposals were:

• Kaituna River from the mouth to Te Matai - stopbank construction and
channel widening with capability of conveying 1% AEP flows. (By definition,
the 1% Annual Exceedance Probability flood has a 1% probability of occurring
in any one year. This is commonly known as the 1 in 100 year flood).

• Kaituna River from Te Matai to Mangorewa confluence – stopbank
construction at various locations to 10% AEP standard (10 year standard).

• Lower Waiari, Ohineangaanga, Raparapahoe, Kopuaroa streams  -
stopbank construction to convey the 1% AEP event.

• Parawhenuamea, middle Waiari streams  – stopbank construction to 10%
AEP standard.

• Kaituna Basin – improved drainage for 5,500 ha of low-lying land.

Most of the works were undertaken over the period from 1981 to 1986, although
capital works continued until 1992. Minor bank erosion protection works and other
modifications have continued, hence new assets are still being created.

Total assets quantities to date:

67.3 km stopbanks
88.5 km drains
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1.5 km rockwork
5.9 km planting and fencing
7 pump stations
11 flood control gates
3 dropstructures

The scheme is funded by way of a rate struck over the area of benefit. A
“classification” establishes the relative benefit received by all the lands within the
scheme. Rates for any property are calculated on the bases of land area and benefit
classification of that property.

The area receiving benefits from the scheme amounts to approximately 11,700
hectares.
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Chapter 3:  Assets

3.1 Objectives of the Scheme

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

• Security from floods up to the 1% Annual Exceedance Probability (AEP) to
some 9,700 hectares of the Kaituna Basin.

• Security from floods up to the 10% AEP in maintenance areas upstream of the
Kaituna Basin.

• Minimized erosion of riverbanks.

• Adequate drainage for the Kaituna Basin, generally to a 3 day 10% AEP
standard (37.5 mm/day).

3.2 Description of the Assets

Refer Figure 4.

3.2.1 Stopbanks

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

3.2.2 Structures

(a) Floodgates

Floodgates are structures that may be opened or closed to admit or exclude flood and
tidal waters.

(b) Drop Structures

Drop structures are designed to dissipate the energy of water as it goes over a
cascade, without erosion occurring.
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(c) Pump Stations

Pump stations consist of mechanical and electrical equipment and associated
reinforced concrete structure and building, which raises water to a position where it
is able to flow away under gravity.

(d) Mole Structure

The Kaituna River Mole keeps the river entrance from eroding and migrating
eastwards.
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Figure 4  Asset Management Typical River Cross Section
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3.2.3 Edge Protection

(a) Rock

Mechanically placed rock rip-rap provides protection to the riverbanks, especially in
areas of high erosive forces and tidal reaches where vegetation is difficult to
establish.

(b) Rubble

In some locations on the river, concrete rubble has been used in place of rock.
Rubble provides less edge 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. Its principal advantage is that it is less expensive than rock and it is a cost
effective material for some applications.

(c) Live Protection

Most planting in recent years has been of native plants, including flax, coprosma,
manuka and pittosporum species (Refers to Edge Protection in Table 2, Physical
Parameters). Matsudana willows, where available, are used in places subject to
medium erosive forces (where natives are too slow to establish or will not bind the
soil sufficiently, and rock is unnecessary). Willows may be “layered” onto the
riverbank to provide protection against erosion.

In most instances the live protection includes a small buffer zone on the berm
between the riverbank and the stopbank, which is fenced off to exclude stock.
Fencing is an integral part of the live protection assets.

3.2.4 Drains

Excavated channels designed to convey water to the main river and canal channels
and to pump stations.

3.3 Physical Parameters

The following tables 1 to 4 provide a summary of the physical parameters of the
assets. The tables are also stored as spreadsheets in the Environment B·O·P
“designgroup Ceres” computer directory (r:\assets\valuatio\kaituna).
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Table 1 Infrastructural Assets - Structures

Table 2 Infrastructural Assets – Kaituna Drains and Canals

Location Replacement Age Depreciation Net Value Structure Depreciation
Cost  YTD 30.6.96 Structure  30.6.96 Life Annual

Kaituna Structures
Raparapahoe Drop Structure 172869 8 69148 103721 12 8643
Ohineangaanga Floodgate 37384 7 5234 32150 43 748
Managhs FG and Culvert 134877 13 35068 99809 37 2698
Browns Box Culvert 88171 13 22925 65247 37 1763
Bells Rd Box Culvert 289465 13 75261 214204 37 5789
Scowns Culvert 20601 5 2060 18541 45 412
Subtotal 743,367$            533,672$             20,053$                    
Wetlands 81600 4 6528 75072 46 1632
Bell B 209900 6 25188 184712 44 4198
Maketu 390200 12 93648 296552 38 7804
Diagonal Drain 529100 12 126984 402116 38 10582
Bell A 222600 7 31164 191436 43 4452
Kopuaroa 357200 9 64296 292904 41 7144
Ford Rd 198200 14 55496 142704 36 3964
Subtotal Pumps Structures 1,988,800$         1,585,496$          39,776$                    
Total Structures 2,732,167$    612,999$        2,119,168$     59,829$              
Kaituna  Pump Contents
Wetlands 24600 4 3280 21320 26 820
Bell B 144670 6 28934 115736 24 4822
Maketu 344600 12 137840 206760 18 11487
Diagonal Drain 588700 12 235480 353220 18 19623
Bell A 278200 7 64913 213287 23 9273
Kopuaroa 290800 9 87240 203560 21 9693
Ford Rd 124200 14 57960 66240 16 4140
Total Contents 1,795,770$    615,647$        1,180,123$     59,859$              
Total Kaituna 4,527,937$    1,228,646$     3,299,291$     119,688$            

Canals Length (m) Kaituna East Length (m)
Kopuaroa 7610 Main A 1430
Raparapahoe 5620 Diagonal (to corner) 2710
Ohineangaanga 2830 off end Diagonal 4520
Waiari 3820 No.13 1770
Parawhenuamea 2500 No.2 2130

22.38 km off No.2 850
Kaituna West between 13,9 1000
Bell B 1230 No.9 1030
Bell Rd 9670 No.10 620
Bell A 2430 Kaituna Rd to Diagonal 680
McFarlanes 990 Internal 2210
off Kopuaroa 940 No.8 230
Newsomes 2290 No.7 1450
Flaxtons 1590 Kaituna Rd 5280
Factory + Atuaroa 3520 No.6 840
off Ohineangaanga 1240 Hope's 400
Borough 800 No.5 690
Nintz 650 No.4 610
Parawhenuamea Drain 3850 No.3 1330
Brown Rd 480 Main Outlet 990
Slaters 1780 Crossan's 680

31.46 km Singleton's 1100
Adjacent to Singleton's 2090

34.64 km

Total drains 66.10 km Volume (cubic metres) Incl. Engineering
Total canals + drains 88.48 km 530880 Earthworks 424,551$   488,234$    

Culverts 136,941$   157,482$    
compared 87.43km, file 0360 04 (no details)
plus 680m Main/Ford Rd 88.11 km Total 645,716$    
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Table 3 Infrastructural Assets Edge Protection 98

Table 4 Infrastructural Assets Stopbank Quantities 96

Location Plan No Edge Fencing Edge Fencing
Protection Protection

Kaituna River Sheet 4 500 500 $5,000 $2,000
Sheet 5 1160 1160 $11,600 $4,640
Sheet 6 1020 1020 $10,200 $4,080
Sheet 10 560 560 $5,600 $2,240
Sheet 11 1200 1200 $12,000 $4,800
Sheet 12 330 330 $3,300 $1,320
Sheet 19 770 770 $7,700 $3,080

Total Scheme 5540 5540 $55,400 $22,160

15 % Engineering etc $8,310 $3,324

Total Kaituna Scheme 5540 5540 $63,710 $25,484
$89,194

CostLength (m)

Location Batters Top Width S/B Height Length Volume
m m m m3

Kaituna LB   5.75 to 8.25 3 3.5 3.4 2,100 97,818
Kaituna LB   8.51 to 11.61 3 3.5 3.1 3,135 124,397

Kaituna RB    0.36 to 0.95 2 7.6 2 585 13,572
Kaituna RB    1.07 to 1.91 3 3.7 2.4 965 25,244
Kaituna RB    1.95 to 2.60 3 3.7 2.7 685 21,824
Kaituna RB    2.60 to 5.2 3 3.7 3.3 2,765 124,093
Kaituna RB    5.2 to 8.55 3 3.5 3.2 3,280 137,498
Kaituna RB    8.55 to 11.61 3 3.5 2.6 3,060 89,903
Kaituna RB    11.71 to 11.95 3 3.5 2.1 250 5,145
Kaituna RB    12.0 to 12.2 5 3.5 2.1 250 7,350

17,075 646,844

Te Matai to 10 m 3 3.5 1.5 3,125 37,500
Mangorewa Confluence 3 3.5 0.5 475 1,188

4 3.5 0.9 810 5,176
91_24 3 3 1.4 1,200 12,096
92_01 3 3.5 1.1 745 5,573
Kaituna RB    19.75 to 19.9 3 3.5 1.1 150 1,122

6,505 62,654
 

Maketu Estuary 3 3.5 1.2 135 1,150
Maketu Estuary 3 6.5 1.2 105 1,273
Maketu Estuary 3 3.5 1.8 550 8,811
Maketu Estuary 3 3.5 2.4 1,250 32,100
Maketu Estuary 3 3.5 2 1,450 27,550
Maketu Estuary 5 3.5 2 150 4,050
Maketu Estuary 3 1.5 0.8 2,915 9,095

6,555 84,029
 

Bell Road 3 3.5 0.7 3,340 13,093
Bell Road 3 9 0.8 2,635 24,031

5,975 37,124
 

Kopuroa Canal 3 2.5 2.9 8,040 261,139
 

Raparapahoe Canal 3 3.5 3.1 6,320 250,778
Raparapahoe Canal 3 3 0.8 3,875 16,740
    10,195 267,518

 
Ohineangaanga Stream 3 3.5 2.5 3,580 98,450

 
Waiari Stream 3 3 2.7 6,600 197,802
Waiari Stream 3 3 1.6 395 4,930

6,995 202,732
 

Parawhenuamea Stream 2.75 3.5 2.1 2,400 46,746
 

Total Kaituna Canals 37,185 913,708
 

Total Kaituna 67,320 1,707,235
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3.4 Asset Capacity

3.4.1 Stopbanks

Stopbanks are built to a level and grade where they will not be overtopped by the
design flood (Table 5). They are also constructed to appropriate batters and top width
to ensure their structural integrity.

Table 5 Design Levels for Kaituna Scheme Stopbanks

Location Design Level
Kaituna River: Mangorewa to Te
Matai, Mangorewa River 600 m 10% AEP (no freeboard)

Kaituna River: downstream of Te
Matai 1% AEP plus 500 mm freeboard

Parawhenuamea Stream, Waiari
Stream above SH2 10% AEP (no freeboard)

Waiari, Ohineangaanga, Raparapahoe,
Kopuaroa Streams 1% AEP plus 300 mm freeboard

Maketu Estuary 2.74 m R.L.

Design levels of the stopbanks were reviewed in 1998 (Surman). There is a difficulty
with calculation of flows derived from the Te Matai gauge because water levels have
been affected by changing bed levels since the implementation of the scheme and are
now also affected by the tide. The revised design indicates the majority of stopbanks
require a lower level than the level to which they were built.

3.4.2 Structures

(a) Floodgates

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

Floodgates are sized accordingly to discharge a design flow for a particular
storm/flood event. In general, floodgates on the Kaituna Scheme cater for a 5 year
(20% AEP) event.

(b) Pump Stations

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

The pump stations, in association with the water storage capability of the canals they
pump, have been designed to cope with the critical 20% AEP storm. This equates to
a drainage co-efficient of 37.5 mm/day i.e. the system is designed to remove 37.5
mm/day over 3 days from the contributing catchments.
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3.4.3 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.

3.4.4 Drains

Drains are designed to a 20% AEP standard, of 37.5 mm/day. They are also intended
to maintain the groundwater table to a level appropriate to surrounding ground levels,
for the predominant land use (currently dairy farming), without causing overdrainage
and therefore excessive peat shrinkage.

3.5 Asset Condition

3.5.1 Stopbanks

The original 1970 design was based on an estimate of the 1% AEP flood peak of 920
cumecs at Te Matai. Prior to construction, the flow data was reviewed, indicating a
significantly lower 1% AEP flow of 580 cumecs at Te Matai. A further review in
1998 incorporating the increased flood flow database available gave the 1% AEP
flow as 460 cumecs.

Most settlement of stopbanks occurs in the first years following construction, as
subsurface layers consolidate.

Data from cross-section surveys (generally 500 m apart), indicates that in many
areas, there has been significant settlement of some stopbanks since construction. For
example, by 1992, the average river stopbank level was about 260 mm below its
initial construction level. A 1998 survey shows the stopbanks near Te Matai have
dropped on average a further 40 mm and stopbanks near the Ohineangaanga and
Raparapahoe confluence are on average 300 mm below design level.

In some locations, the stopbank crest has been used for stock access, resulting in
removal of the grass protection to the crest. This increases the likelihood of erosion
during an overtopping event. Also, especially around section 13-16, (from Bell Road
to Raparapahoe confluence), the stopbank crest is variable, and again highlights the
need for a regular longitudinal survey.

The recommended criteria for stopbank top-ups is to top-up areas where there is less
than 50% of the freeboard remaining. Where no freeboard has been allowed, an
agreed level of acceptable settlement needs to be set (say 150 mm). A detailed
longsection resurvey has been undertaken to check bank levels and therefore service
levels. Several areas require top-ups to meet the design standard in the short term.

A regular longitudinal survey of the stopbank crests is required to monitor available
freeboard, and has been included in the 5 yearly maintenance requirements outlined
in appendices 2 and 3. The first round of top-up costs have been calculated from a
longsection of the banks and the revised 1998 design levels. Subsequent top-ups have
been calculated assuming 5% of the volume of a stopbank is required to be topped up
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every 20 years. The 40 mm drop referred to above represents a drop of 5% every 20
years.

Following feedback from scheme ratepayers, where the issue of debt servicing is of
major concern, this plan proposes that a phased stopbank renewals programme be
instituted to spread the higher than usual stopbank renewals costs. This may mean
that the criteria of topping up once less than 50% of freeboard remains, will not
always be met in the first few years.

Bank integrity is also compromised by toe erosion, by stock access and by the
existence of old, large trees on the bank. These problems are exacerbated by the lack
of an adequate berm in some locations. Ongoing maintenance will steadily address
these. However, it is possible that capital works may also be needed in the future. In
problem areas, major works may be needed to improve the stopbank geometry.
These issues will be readdressed in the ten year review of this Asset Management
Plan.

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

3.5.2 Structures

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

One structure that will require attention in the near future is the mole structure at the
rivermouth, which prevents the rivermouth from migrating eastwards. It has not, up
to now, been recognised as an asset of the scheme and has been the object of some
discussion between Environment B·O·P and the Western Bay of Plenty District
Council. The estimated maintenance and renewal costs and the asset have been
included in the plan in case it is decided that Environment B·O·P should be
responsible for the structure.

3.5.3 Edge Protection

The condition of the live edge protection in the scheme varies depending on its age
and its previous maintenance. In general, recent plantings have been in long
stretches, accompanied by appropriate fencing and these are included in the asset
register. Some minor, older plantings have not been included in the register as their
maintenance is likely to involve replacement or improvement as part of a larger
work. Further planting is expected to be beneficial in some areas and has been
allowed for in the river reaches.

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.

Landowners and Environment B·O·P works staff have expressed concern that the
passage of jet boats and other craft that create a large wake increases bank erosion. A
monitoring programme is in place along the reaches involved.
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3.5.4 Drains

Drains are regularly and frequently maintained by excavation by digger, weed
cutting, spraying and removal as required to maintain their hydraulic capacity.
Recently, increased use of weed cutting has seen maintenance standards improve
through more frequent clearing of drains. Peat shrinkage is an issue in the future
effectiveness of drains.

3.6 Asset Value

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

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

Usually the asset has been added to over a period of time, and has been upgraded and
maintained to a high level of serviceability in order to continue providing the
required level of service.

Council resolved in June 1993 to adopt the following policies:

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

• That drainage networks be valued at replacement cost.

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

A revaluation of the assets was completed in June 1996. 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 river 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 may be completely different from when the banks were
originally constructed. The Kaituna Scheme stopbanks were built from borrow won
from the river; this material may no longer available and borrow may have to be
brought in from off site, thus significantly increasing the costs. The likelihood that all
the banks would be destroyed or damaged during a catastrophic flood (and therefore
would need total replacement), is highly unlikely. On balance on this point therefore
it is considered that historical cost is the appropriate measure.

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
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replacement cost for valuation purposes with an adjustment made at each new
valuation for movements in accordance with the Construction Cost Index (CCI).

The stopbanks will be maintained to convey their design floods but settlement of up
to 50% of the freeboard will be allowed before stopbank reconstruction will be
undertaken. Therefore, the stopbanks value will depreciate to some extent. Initially,
this rate is expected to be higher than in later years. At this stage, the best estimate is
that reconstruction will be required every twenty years. On the riverbanks, a
depreciation rate of 1.25% has been used for the first five years and 0.3%
subsequently, i.e. after twenty years the stopbanks will have lost 10% of their value.
Therefore, the valuation of stopbanks is by “depreciated replacement cost”. In the
following twenty years, they are estimated to lose 5% of their value. The canal banks
have been found to have settled at a faster rate – they have been depreciated at 1.45%
a year for their first five years, then 0.3% subsequently. (After the first 20 years, the
canal banks are therefore assumed to have lost 12% of their volume).

The valuation for the Kaituna Scheme stopbanks has been done on a per metre basis,
including all associated costs such as minor culverts, fences, compensation and
rockwork undertaken at the same time as construction.

Table 6 summarises the costs for the Kaituna Scheme stopbanks.

Table 6 Costs of Kaituna Scheme Stopbanks

1993 rate Quantity
(m3)

Length
(m)

1993 Costs
(CCI = 3470) $

1996 Costs
(CCI= 3700) $

Kaituna Scheme $383/m 1,707,235 67320 25,783,560 27,492,557

Depreciation 2,351,263

Total 25,141,294

3.6.2 Structures

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

For the contents of the pump stations there is regular and ongoing annual expenditure
necessary to keep the assets operating at the required level of service. There are also
other less frequent maintenance works (Table 9) which periodically returns the asset
to close to the original service potential. Nevertheless, an initial decline in value after
construction does occur since at any one time the pump station contents will consist
of components of mixed age.

For structures that are not valued annually, the original tender price plus 25% for
design, supervision etc is used as the base figure, adjusted by the appropriate factor
to take account of CCI changes, to today’s value, to establish the current replacement
cost.

All concrete structures have an estimated useful life of 50 years. Gabion
dropstructures have an estimated useful life of 20 years. Knowledge of the age of
each structure enables the “depreciated replacement cost” (DRC) costs to be
calculated.
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The Kaituna rivermouth mole has been assumed to have zero residual value, since it
is nearly 50 years old, despite it still providing a useful service. It will need repair or
replacement shortly.

Table 7  Structure and Contents valuations as at September 1996

Structures Contents
Depreciated

Replacement Cost
Depreciated

Replacement Cost
Major floodgates, culverts, dropstructures $533,672
Pumpstations $1,585,496 $651,685
TOTAL $2,119,168 $651,685

3.6.3 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%:

Table 8 Live protection valuation as at September 1996

Edge Planting $10/m 5,540 m $55,400
Fencing $4/m 5,540 m $22,160

Engineering 15% $11,634

Live Protection

Total $89,194

3.6.4 Drains

Drains have been valued by volume, assuming an average 6 m2 cross-section profile.
In addition, allowance has been made for culverts and fences alongside a proportion
of the drains. The drain profile is maintained during normal maintenance, however
allowance for replacement of culverts has been made as with other assets.

The drains and canals with associated culverts (but not including stopbanks on the
canals), have been valued at $645,716.

3.6.5 Summary of Valuations

Note: The foregoing valuations were prepared to a CCI of 3700, which occurred in
September 1996.

In summary, the valuations including allowance for depreciation as described
previously, at CCI 3700 are:

Stopbanks including rockwork $25,141,294
Structures $2,119,168
Structures - contents $651,685
Edge protection $89,194
Drainage system $645,716

TOTAL $28,420,085



Environment B·O·P 27

Operations Report 98/4 q:\mas\ors\docs\kaituna-asset

3.7 Asset Management Systems

Environment B·O·P has a number of tools, which are utilised for the management of
its assets.

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

The system comprises:

3.7.1 Asset Register

The asset register constitutes the heart of the asset management system. It provides a
definition of assets (description, location), details of physical dimensions and
capacity. It also details age and replacement costs. At present the register is in two
formats. The initial gathering of information on all Environment B·O·P assets has
been incorporated into one document, Bay of Plenty Regional Council Asset Register
1993, which is stored in file 0360 04.

As noted in section 3.3, the information has then been summarised (in Excel
spreadsheet files) before being used for valuation purposes. An updated summary is
stored on file 5810 02 K01.

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

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

3.7.2 Accounting

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

The database records the category, description, location, and other asset details along
with a unique identifier for each asset.

Financially significant data relating to each asset is collected for analysis through the
integrated links of the asset register database and the financial system. This data can
be analysed to assess the real cost of maintenance, optimise maintenance procedures,
identify future workloads, prepare budgets and record the maintenance history of
each asset.

Future development of the Asset Management System will focus on developing
work-scheduling functionality and fine-tuning of the physical maintenance data
collected for each asset. It is envisaged that links to Environment B·O·P’s
Geographic Information System will be developed so asset managers are able to
access financial and physical data associated with each asset in a spatial
environment. Direct links from the database to the spreadsheets, to ensure both are
kept up to date, may also be created, although eventually the spreadsheets will
become redundant.
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No additional systems are expected to be necessary to monitor and manage the assets
of the scheme.
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Chapter 4:  Maintenance And Renewals 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 cannot always be accurately forecast in time.
However, experience gives a very good guide as to the type and general level of
work necessary to meet scheme requirements in periods of ‘normal’ river flow i.e.
the base level of maintenance.

Maintenance can include:

• Works to maintain a structural element e.g. a stopbank or a length of edge
protection;

• An operating cost e.g. fairway/channel weed spray or electricity;

• Replacement of elements of the system such as culverts or floodgates.

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

4.2 Service Levels

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 and agreed (e.g. protection from the 5% AEP or 20 year
flood 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 a 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. Service
levels have been set accordingly.
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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. The level of risk of failure can only be estimated roughly.

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 flow 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 design
rating. Furthermore, it is difficult to precisely determine the risks of a stopbank
breach occurring. An initial estimate is that there is a 90-95% likelihood that the
stopbanks with adequate freeboard will withstand the design flood.

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.

The drainage system has more definable, steady maintenance costs relating to a well-
established network. Costs of pump failures, however, can be relatively large. Failure
is, again, impossible to predict, but a proper monitoring and maintenance programme
reduces those costs in the long term.

Service levels need to be defined to cover these aspects.

Stopbanks

The stopbanks will be maintained to a level to ensure the design flood can be
conveyed. For design standards see section 3.4.

Vehicle access along the top of all stopbanks is necessary for monitoring and
maintenance.

Settlement of up to 50% of the freeboard will be allowed before stopbank
reconstruction will be undertaken. Where there is no freeboard in the design, 150mm
settlement will be allowed before topping up.

Structures

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

Edge Protection — Rockwork

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



Environment B·O·P 31

Operations Report 98/4 q:\mas\ors\docs\kaituna-asset

Edge Protection — Live Protection

Where willows with drooping habit are used, willow growth will be kept to less than
15 years old. Any damage to fences will be repaired and dead plants replaced within
one month of the damage being found.

Drains

The drainage network will be maintained according to priorities determined by
hydraulic capacity, i.e. the areas with thickest weed growth will be given most
attention, except where hydraulic capacity is sufficient.

4.3 Maintenance History

In recent years, routine maintenance funds have occasionally been diverted into flood
repairs. While it is difficult to budget for flood damages, it should be recognised that
they are a significant cost but should not compromise long term maintenance
requirements.

Many of the pumps have been in service for more than 10 years and will need
significant maintenance overhauls in the near future to operate for their full expected
life. Deferral of maintenance can be an expensive option if full replacement is
required early through lack of maintenance.

The reach upstream of Te Matai has some particularly high banks with deep pools on
sharp bends, which are susceptible to erosion. Planting in some of these areas can be
ineffective due to the high banks. In some places, large volumes of rock are used to
stabilise banks.

Debris is frequently removed from structures on the canals. Clearing of weed from
pump station screens is an ongoing task. Drainage channels are kept clear by a
combination of spraying, cutting and digging.

To date, only very minor extraction of sand or sediment has been undertaken since
the implementation of the scheme. Recent cross-section surveys indicate significant
build-up of sediment in some areas. It may be necessary in the future for some
sediments to be extracted from the river channel to maintain the flood capacity. No
account has been made for this – required extraction levels can best be determined
with a computer-modelled review of capacity. It is likely that extraction, requiring
resource consent, would provide useful material to a contractor (and may be suitable
for stopbank top-ups).

4.4 Maintenance Programme

Environment B·O·P has developed a maintenance programme, 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.
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The key work components of this are summarised in Table 9 below, along with a
general description of the activity and its estimated required frequency. Frequencies
given are for the range of conditions anticipated throughout the scheme.

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

Table 9 General Asset Management Activities and Assumptions

Item/Activity Description Estimated
Frequency

Fairway/Channel
  General overview
  Cross-section survey
  Berm Maintenance

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

1 year
3-5 years
1 year

Stopbanks
  Minor Floodgates
  Annual inspection
  Survey
  Miscellaneous maintenance

  Stopbank reconstruction

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

Monthly
1 year
5 years

1 year
20 years

Major Floodgates
  Normal inspection
  Annual inspection
  Desilting
  Miscellaneous maintenance
  Ancillary replacement
  Floodgate replacement

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

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

Pump Stations
  Normal inspection

  6 monthly inspection
  Miscellaneous maintenance

  Miscellaneous maintenance
  Pump Recondition

  Major maintenance
  Pump station replacement

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

Fortnightly
6 months
2½years

5 years
10 years

20 years
50 years

Riverbanks
  Normal inspection
  Planting
  Tree clearing
  Rock

  Rubble
  Fence maintenance

Oversight and general inspection of reach
Ongoing protective planting as required
Removal of willows and trimming of other plantings
Provision for new and maintenance of existing rip rap as
required
As above
Ongoing inspection and repair

6 months
1 year
15 years
15 years

10 years
1 year

Drains
  Maintenance
  Replacement of culverts

Drain clearance, weed spraying, cutting
Replacement as required

1 year
50 years

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

• Retaining the integrity of the stopbanks.

• Maintaining pump stations operational.
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• Retaining the strength and integrity of erosion control works.

• Keeping channels clear of obstruction.

• Maintenance of ancillary works.

4.5 Maintenance Costs

4.5.1 Existing

The maintenance expenditure for the Lower Kaituna River Scheme over recent years
(excluding disaster reserve contributions) has been the following:

1994-95 $203,857
1995-96 $251,615
1996-97 $236,781

with the budgeted expenditure for 1997-98 being $265,000.

In the some years, a percentage of the maintenance budget has been used for flood
damage repairs and some maintenance of the scheme has had to be deferred. Priority
has been given to works that need urgent attention.

4.5.2 Asset Maintenance Expenditure Requirements

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

(a) Capital Expenditure

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

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

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

• Upgrade works which increase the capacity of the asset.

(b) Operating expenditure

Under the long-range average renewals approach (LRARA), all upgrading,
reconstruction, renewal and renovation work that does not increase the capacity of
assets, is treated as operating expenditure.

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

(i) Routine Maintenance Expenditure
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Routine Maintenance projects can be expected to display some of the following
characteristics:

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

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

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

• Minor response type remedial works i.e. isolated instances where
portions or sections of a unit of an asset fail and need immediate repair to
make the asset operational again. In practice, all items less than $40,000
are treated as maintenance. (Note: The 10-yearly Pump Refurbishment
cost has also been treated as maintenance; the total cost will not occur in
one year, but will be spread out over several years as pumps are
refurbished individually).

(ii) Renewal Expenditure

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

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

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

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

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

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

The cost of items of renewal expenditure is, as a guide, generally greater than
$40,000.
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4.6 Expenditure

4.6.1 Maintenance, Renewals and Loss of 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 $550,500.

Appendix 3, Table 2, presents the same data as Table 1 but excluding renewals. The
annualised difference between Tables 2 and 1 gives the average annual loss of
service potential, i.e. $195,900.

Table 10 and Figure 5 present the works expenditure distribution. They include the
following:

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

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

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

Note: These estimates will be reviewed regularly because maintenance practices and
costs of works and services will vary over time. Other factors such as the building of
a major new road across the scheme may affect operations, e.g. reduce access along
drains etc.

4.6.2 Loan Repayment

The scheme at 30 June 1997 had capital debt of $1,188,800. Current loan repayments
will continue until 2008. Further loans of around $1.3m are forecast to be necessary
when the first round of stopbank renewal works take place, indicated as 1999/2000 to
2008/2009. Future stopbank top-ups are not expected to require loans as settlement
will be slower and the renewal fund is expected to be sufficient to pay for those
costs. The schedule of estimated annual loan repayments is shown in Appendix VI.
Note that the schedule shown for existing loans includes shortening the length of one
existing loan by six years to spread later loan payments more evenly.
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Year Operation and Predicted Projected       Total
Maintenance Renewals Flood Damage

(from App.2) (from App.5) (from App.4)

1 1997/98 $335,200 $0 $0 $335,200
2 1998/99 $325,000 $0 $0 $325,000
3 1999/00 $378,100 $290,300 $0 $668,400
4 2000/01 $364,700 $0 $0 $364,700
5 2001/02 $374,100 $0 $0 $374,100
6 2002/03 $369,400 $382,100 $50,000 $801,500
7 2003/04 $371,800 $185,000 $0 $556,800
8 2004/05 $358,500 $466,700 $0 $825,200
9 2005/06 $368,100 $0 $0 $368,100

10 2006/07 $352,800 $320,000 $0 $672,800
11 2007/08 $356,800 $145,400 $100,000 $602,200
12 2008/09 $317,200 $285,600 $0 $602,800
13  2009/10 $364,800 $139,100 $0 $503,900
14  2010/11 $357,300 $85,100 $0 $442,400
15  2011/12 $372,400 $0 $0 $372,400
16  2012/13 $357,300 $84,300 $50,000 $491,600
17  2013/14 $366,700 $0 $0 $366,700
18  2014/15 $361,200 $234,000 $0 $595,200
19  2015/16 $359,300 $0 $0 $359,300
20  2016/17 $349,900 $0 $0 $349,900
21  2017/18 $326,600 $48,000 $50,000 $424,600
22  2018/19 $311,400 $0 $0 $311,400
23  2019/20 $364,800 $48,000 $0 $412,800
24  2020/21 $363,000 $30,000 $0 $393,000
25  2021/22 $366,700 $0 $0 $366,700
26  2022/23 $357,300 $78,100 $100,000 $535,400
27  2023/24 $372,400 $588,500 $0 $960,900
28  2024/25 $355,400 $466,700 $0 $822,100
29  2025/26 $359,300 $735,700 $0 $1,095,000
30  2026/27 $355,700 $0 $0 $355,700
31  2027/28 $338,100 $145,400 $50,000 $533,500
32  2028/29 $328,700 $0 $0 $328,700
33  2029/30 $370,500 $189,500 $0 $560,000
34  2030/31 $357,300 $85,100 $0 $442,400
35  2031/32 $366,700 $0 $0 $366,700
36  2032/33 $363,000 $12,300 $50,000 $425,300
37  2033/34 $366,700 $0 $0 $366,700
38  2034/35 $355,400 $0 $0 $355,400
39  2035/36 $365,100 $509,600 $0 $874,700
40  2036/37 $349,900 $596,600 $0 $946,500
41  2037/38 $320,800 $596,600 $100,000 $1,017,400
42 2036/39 $334,400 $0 $0 $334,400
43  2039/40 $364,800 $0 $0 $364,800
44  2040/41 $357,300 $0 $0 $357,300
45  2041/42 $372,400 $584,600 $0 $957,000
46  2042/43 $357,300 $397,800 $50,000 $805,100
47  2043/44 $366,700 $601,900 $0 $968,600
48  2044/45 $361,200 $853,100 $0 $1,214,300
49  2045/46 $359,300 $0 $0 $359,300
50  2046/47 $353,800 $73,200 $50,000 $477,000

Table 10 Lower Kaituna River Scheme Asset Management Operation and Maintenance
Expenditure Distribution ($ at CCI 3700)
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Figure 5 Works Expenditure Distribution Chart
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4.7 Funding

The scheme is funded from annual rates levied over a separate rating area known as
the Lower Kaituna River Major Scheme Special Rating Area. There is also a very
small rental income from the leasing of land within the stopbank area. In the future,
this rental income may increase as agreements are reached for leasing of land, but
will not form a substantial portion of funding requirements.

Annual rates predominantly fund the scheme (see Section 4.7.2). Funds are used for
repairs and maintenance, loss of service potential (depreciation), and for repayment
of loans. The loss of service potential fund is used, whenever possible, for renewals
to return assets to their full service level (in some cases loans will also be required).

The method by which loss of 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 loss of service potential will be
funded annually with funds initially set aside under what is known as a renewals
based accounting system. A “rolling” estimate by year of renewal expenditure
requirements has been calculated. All renewal expenditure – for example, stopbank
top-ups or refurbishment of pumping station contents -restores service potential of
the assets; that is there is no element of upgrading (increasing of service potential)
involved. For further details of how the renewals fund will operate refer to section
4.7.1(c).

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

4.7.1 Reserves

(a) Disaster Reserves

Under the Government’s Disaster Recovery Plan, in the event of a disaster, the
Government will provide for 60% of the loss (subject to certain conditions). The
remaining 40% is the responsibility of the local authority. Environment B·O·P has
had a risk assessment undertaken by Marsh and McLennan Limited 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. 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 Kaituna Scheme, the target fund was assessed at $410,000. The
first contribution was $25,400 in 1993/94 with $41,000 contributed in 1994/95,
1995/96 and 1996/97. For 1997/98 the contribution was reduced to $27,300 (a 15
year target) and this figure is assumed from here onwards until the fund target is
reached.
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Appendix 4 contains a graph showing the accumulation of the disaster reserve. The
contribution for the final contribution year 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 (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 that may result in
withdrawals from the disaster reserve.

(b) Flood Damage Reserves

Presently (and more significantly in the past), a percentage of the maintenance
budget is spent on repairing flood damage which results from moderate size floods
(5% to 20% AEP). However, experience has shown that even on schemes where a
comprehensive channel training programme has been implemented, backed up by an
annual programme of works, there is still a requirement to have funds set aside to
finance damage that does occur periodically from floods. Therefore a flood damage
reserve capped at $100,000 (at CCI 3700) will be established. Funds from this
reserve will be utilised only for flood damage repairs. The effect of the reserve is a
relative smoothing out of the rate requirement from year to year.

Payments into the reserve will initially be made at the rate of $25,000 p.a. until the
$100,000 target is reached. Thereafter, annual payments will be at $25,000 only as
required to maintain the target – if the target is reached, no further payments will be
necessary unless the fund is used for repairs. If necessary, Environment B·O·P will
also borrow to fund flood damage repairs. Appendix IV contains a graph and table
showing the manner in which the flood damage reserve might operate. Exact figures
cannot be given because floods obviously occur at fairly random intervals. What is
presented is a simple hypothetical scenario, illustrating the accumulation of the fund
and use of the fund for the medium sized flood events postulated at average five
yearly intervals.

The prediction of expenditure on future flood events is subject to a large degree of
uncertainty. A river 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% chance
of two or more 50-year floods occurring. If there were an adverse cluster 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 $35,000 in the maintenance
requirements (appendices 2 and 3). The actual figure spent from year to year will be
highly variable, but it is kept as a separate item so that normal maintenance is not
sacrificed when high flood damage costs arise.

(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.
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Details of how the renewals fund is forecast to operate are presented in a table and
graph at Appendix V. Where the renewals fund goes into deficit, loans will generally
be required to fund renewal works. Substantial loans of around $1.3m are forecast
between 1999 and 2009. Most works beyond 2009 can be financed from the renewal
fund, but in 2044/45 the fund is forecast to be insufficient to finance the renewals
works. The advisability of loans at these times will need to be considered.

4.7.2 Sources of Funding

In the 1996/97 year the Kaituna Scheme maintenance budget was funded almost
entirely by separate rates, as has been the case since the withdrawal of Government
assistance.

It has been well recognised that there are wider beneficiaries than the direct
beneficiaries who are rated via special rates based on a benefit classification. Others
who benefit from the scheme include such 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 from these utilities where they are
receiving benefits. It is expected this team will report back to Regional Councils
during the 1997/98 financial year. It may also be appropriate that jet boat operators
make a small contribution towards the maintenance budget. The combined
contribution of these groups would only be small in relation to the overall funding
requirement.

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).

4.7.3 Analysis of Funding Requirements

Table 11 and Figure 6 present the funding requirements for all activities including
loan charges. They are based on data presented in Appendices 3 to 6. Figure 7 breaks
this down for the next 12 years.

Table 12 and Figure 8 break down the total funding requirement into the indicative
sources of funding.

The forecast average annual rate requirement for the 10 years 1998/99 to2007/08 is
$684,000 and is very similar to the 1997/98 rate take of $689,300.

A drop in loan charges in the short term will be offset by costs of stopbank top-ups.
Many of the pumps are expected to have substantial costs in the medium term.

Over the 50 years forecast, the average annual rate is $630,900, a decrease of 8.6%
from the budgeted 1997/98 rate.
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Table 11  Lower Kaituna River Scheme Total Rate Requirements

Operations & Disaster Depreciation Net loan Total
Year Projects Maintenance reserves funded Charges Rate

(table 10 ) (App. 4) (App. 5) (App. 6) Requirement
1 1997/98 $12,700 $279,400 $27,300 $0 $369,900 $689,300
2 1998/99 $3,600 $325,000 $15,600 $195,900 $166,400 $706,500
3 1999/00 $15,000 $378,100 $65,600 $195,900 $54,100 $708,700
4 2000/01 $15,000 $364,700 $40,600 $195,900 $66,500 $682,700
5 2001/02 $15,000 $374,100 $40,600 $195,900 $64,000 $689,600
6 2002/03 $15,000 $369,400 $40,600 $195,900 $68,500 $689,400
7 2003/04 $15,000 $371,800 $40,600 $195,900 $57,600 $680,900
8 2004/05 $15,000 $358,500 $15,600 $195,900 $63,100 $648,100
9 2005/06 $15,000 $368,100 $15,600 $195,900 $93,400 $688,000

10 2006/07 $15,000 $352,800 $15,600 $195,900 $85,700 $665,000
11 2007/08 $15,000 $356,800 $15,600 $195,900 $97,400 $680,700
12 2008/09 $15,000 $317,200 $40,600 $195,900 $60,800 $629,500
13  2009/10 $15,000 $364,800 $40,600 $195,900 $70,100 $686,400
14  2010/11 $15,000 $357,300 $40,600 $195,900 $70,100 $678,900
15  2011/12 $15,000 $372,400 $40,600 $195,900 $70,100 $694,000
16  2012/13 $15,000 $357,300 $15,900 $195,900 $70,100 $654,200
17  2013/14 $15,000 $366,700 $25,000 $195,900 $70,100 $672,700
18  2014/15 $15,000 $361,200 $25,000 $195,900 $70,100 $667,200
19  2015/16 $15,000 $359,300 $0 $195,900 $70,100 $640,300
20  2016/17 $15,000 $349,900 $0 $195,900 $70,100 $630,900
21  2017/18 $15,000 $326,600 $0 $195,900 $70,100 $607,600
22  2018/19 $15,000 $311,400 $25,000 $195,900 $70,100 $617,400
23  2019/20 $15,000 $364,800 $25,000 $195,900 $70,100 $670,800
24  2020/21 $15,000 $363,000 $0 $195,900 $70,100 $644,000
25  2021/22 $15,000 $366,700 $0 $195,900 $70,100 $647,700
26  2022/23 $15,000 $357,300 $0 $195,900 $70,100 $638,300
27  2023/24 $15,000 $372,400 $25,000 $195,900 $70,100 $678,400
28  2024/25 $15,000 $355,400 $25,000 $195,900 $61,600 $652,900
29  2025/26 $15,000 $359,300 $25,000 $195,900 $29,300 $624,500
30  2026/27 $15,000 $355,700 $25,000 $195,900 $29,300 $620,900
31  2027/28 $15,000 $338,100 $0 $195,900 $9,400 $558,400
32  2028/29 $15,000 $328,700 $25,000 $195,900 $9,400 $574,000
33  2029/30 $15,000 $370,500 $25,000 $195,900 $0 $606,400
34  2030/31 $15,000 $357,300 $0 $195,900 $0 $568,200
35  2031/32 $15,000 $366,700 $0 $195,900 $0 $577,600
36  2032/33 $15,000 $363,000 $0 $195,900 $0 $573,900
37  2033/34 $15,000 $366,700 $25,000 $195,900 $0 $602,600
38  2034/35 $15,000 $355,400 $25,000 $195,900 $0 $591,300
39  2035/36 $15,000 $365,100 $0 $195,900 $0 $576,000
40  2036/37 $15,000 $349,900 $0 $195,900 $0 $560,800
41  2037/38 $15,000 $320,800 $0 $195,900 $0 $531,700
42 2036/39 $15,000 $334,400 $25,000 $195,900 $0 $570,300
43  2039/40 $15,000 $364,800 $25,000 $195,900 $0 $600,700
44  2040/41 $15,000 $357,300 $25,000 $195,900 $0 $593,200
45  2041/42 $15,000 $372,400 $25,000 $195,900 $0 $608,300
46  2042/43 $15,000 $357,300 $0 $195,900 $0 $568,200
47  2043/44 $15,000 $366,700 $25,000 $195,900 $0 $602,600
48  2044/45 $15,000 $361,200 $25,000 $195,900 $0 $597,100
49  2045/46 $15,000 $359,300 $0 $195,900 $31,500 $601,700
50  2046/47 $15,000 $353,800 $0 $195,900 $31,500 $596,200
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Chapter 5:  Creation/Acquisition/Disposal

It is not envisaged that service levels (see p.29) required by ratepayers will change.
However, this cannot be guaranteed. It may be that the community indicates a desire
for greater (or lesser) protection before the end of the long time frame used in this
plan.

The only new assets envisaged for the river system are an increase in plantings along
riverbanks, fences to protect the plantings and rockwork where flood damage has
occurred. The costs for planting are small compared to existing maintenance
requirements so have been included as an annual cost in the calculations, although
this cost is likely to reduce as the system matures. Rockwork costs are included in
the allowance for flood damage.

Minor improvements to water management may be achieved by further use of
temporary or permanent weirs on some drains. Again, these small costs form part of
the ongoing maintenance of the drainage channels to meet the required level of
service.

Investigations are underway for alternatives to achieve the required water level in the
Kaituna Wildlife Management Reserve. The recommendations may include further
capital works.

The scheme owns some lands adjacent to the Kaituna River, particularly downstream
of Te Matai. It is not expected that any further land be bought or sold.

There is also a small section of bank between the railway and State Highway 2 which
has not been completed through lack of landowner cooperation.

Disposal of assets does not normally occur in management of river schemes. Assets
are usually fixed to the ground and design standards are not generally lowered.
Disposal of assets has not been widely envisaged in the development of this plan. A
possible exception to this may be the Kaituna Wetland pump, if sufficient water can
be introduced to the reserve by other means. Decisions relating to asset disposal will
be primarily centred on providing the service level required, cost effectively. Where
assets are disposed of, their residual value will be removed from the asset register.
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Chapter 6:  Quality Assurance Systems

Quality assurance systems are designed to maintain consistency in standards,
procedures and methods, and to ensure that an audit trail can be followed. An
increasingly common approach for organisations, both private and public, is to seek
ISO9000 series accreditation, certifying by an independent auditor that the system
has been implemented and is being followed. Regardless of whether ISO9000
accreditation is sought (which can be an expensive process), a documented set of
procedures should be produced for effective management.

In the context of the management of the Kaituna River 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 is already likely to exist. 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.
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Chapter 7:  Monitoring

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

7.1 Effectiveness Monitoring

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

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

• Provide security from floods of to the 1% AEP to the Kaituna Basin and 10%
AEP to other areas within the scheme;

• Reduce erosion of riverbanks.

• Maintain adequate drainage via a network of canals, drains and pump stations.

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

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

It is possible to develop some part-qualitative measures regarding the standard of
protection, based on flood modelling techniques and risk assessment methods, in
which case indicators such as average annual damages could be used. However,
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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
Director Operations & Rural Services. The report will draw links between the
performance of the scheme and the quality of services provided by the works staff,
contractors and consultants.

External

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

• Assess the internal audit activities, the validity of their processes, and verify
their conclusions and strategies adopted.

• Judge the relative status of the organisation and its performance in asset
management with respect to:

• 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 Management Team to improve their activities and to derive
better guidelines and assessment procedures.
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• Confirm the technical content in the Asset Management Plan is sound and
correctly applied in developing Asset Management Plan outputs.

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

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

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

7.2 Cost Monitoring

Internal

Annual plan and annual report requirements ensure that cost monitoring is already
performed. With use of the Decfin asset management database discussed in section
3.7.2, the potential to perform detailed cost analyses, and cost effective analyses,
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.

Financial Audits (External)

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

The Audit opinions will be included in the Annual Report.
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Appendices
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Appendix I - Responsibilities And Roles In Asset
Management

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

Principal Roles

• Asset Managers: Rivers and Drainage Department (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
Department (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 departments will have input into plan preparation and revision — in particular, to
ensure consistency with various regional plans. Other departments will also have an influence
on the scheme management as needed should any resource consents be required for various
river works.

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.
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Appendix II — Asset Maintenance And Renewal
Requirements

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

The river scheme has been split into 4 reaches, and each reach divided into fairway/channel,
riverbanks and berms, stopbanks and structures components as appropriate. In addition, a
number of items are applicable to the scheme as a whole.

1 General

1.1 General Overview of Fairway, Riverbanks and Berms

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

Costs to be shared equally between the 2 reaches of river, 1 of canals and 1 of
drainage.

1.2 Cross-Section Survey

Resurvey of river cross-sections every 3-5 years provided there are no significant
freshes/floods in the river. Canals resurveyed every 5 years on average, as problems
are identified.

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

Reach 1 Kaituna: Mouth — Te Matai
27 cross-sections
Assume 6 days field work plus 3 days office work.
Travel 6 days x 2 (return trip) x 60 km (average 1-way trip)

Reach 2 Kaituna: Te Matai-Mangorewa
17 cross-sections
Mangorewa
3 cross-sections
Assume 5 days field work plus 2 ½ days office work
Travel 5 days x 2 x 60 km.

Reach 3 Canals
Assume channels of Parawhenuamea, Waiari, Ohineangaanga,
Raparapahoe, and Kopuaroa surveyed as problems identified, on
average once every 5 years.



62 Environment B·O·P

q:\mas\ors\docs\kaituna-asset Operations Report 98/4

22.4 km – Assume 4 cross-sections per canal, pegged (i.e. set up
new survey each time). 20 short cross-sections plus level
traverse, total 2 days/canal.
Assume 10 days fieldwork x 1 ½.
Travel 10 days x 2 x 60 km.

Reach 4 Drainage network
Assume major drains resurveyed every 5 years – allow 66 cross-
sections (1 per km) plus levelling, 5 km per day.
Assume 13 days fieldwork x 1½.
Travel 13 days x 2 x 60 km.

2 Fairway/Channel

2.1 Weed Spray/Maintenance

Miscellaneous maintenance of berms and channel fairway.
Predominantly spraying of noxious weeds.
Estimate of costs developed from known costs of maintaining Opotiki Rivers,
3.5 km/day per 2 labourer gang. Material costs are estimated at $12/km.

Reach 1 12 km
Assume 3.5 days
Materials $150
Travel 4 x 2 x 60 km

Reach 2 12.5 km
Assume 3.5 days
Materials $150
Travel 4 x 2 x 60km

3 River Banks

3.1 Tree planting/replacement

Reach 1 Assumed that a length of 1 km/yr (typical width 10 m) is planted at
$10/m and fenced at $4/m.

Reach 2 Assumed that a length of 0.5 km/yr (typical width 10 m) is planted at
$10/m and fenced at $4/m.

In years after substantial planting has taken place, a proportion of this cost will be
replaced by pest control costs. This item is expected to reduce in 8-10 years time,
however has been left as a fixed amount every year.

3.2 Tree Clearing/Burning

Trees on riverbanks eventually become overgrown and reach a stage where they
require trimming, removal and burning. This occurs approximately every 15 years
but the work is undertaken annually as there are trees of different age throughout the
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river system. Therefore, it is assumed 6.67% of the total edge protection requires
clearing each year.

A 4 man gang clears and burns 400 m/day.

Labour $640.00/day
Vehicle/Plant $1,760.00/day
Supervisor $100.00/day

3.3 Fence Maintenance

Maintenance of the edge protection fences is ongoing and it is estimated that 10% of
the fence requires repair each year. Estimated costs of repairs are 50% of the $4/m
replacement value.

3.4 Rockwork

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

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

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

Rubble is assumed to be replaced every 10 years as it is more likely to be displaced
(due to shape and lower density).

4 Stopbanks

4.1 Minor Floodgates

Floodgate inspections are carried out every 2-4 weeks. It takes one day to visit and
check all minor floodgates. Split costs based on length of stopbank in the reach.

4.2 General Inspection

General inspection of stopbank (normally include general inspection of channel at
same time), and action on enquiries and complaints.

4.3 Survey

Five yearly long section and representative cross-section survey of river stopbanks,
canal and estuary stopbanks. Surveyor and labourer complete 3 km per day, plus
office work of 50% of field work for surveyor.

Reach 1 23.6 km stopbanks
Assume 8 days fieldwork
Travel 8 x 2 x 60 km

Reach 2 6.5 km stopbanks
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Assume 3 days fieldwork
Travel 3 x 2 x 60 km

Reach 3 37.2 km stopbanks
Assume 13 days fieldwork
Travel 13 x 2 x 60 km

4.4 Miscellaneous Maintenance

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

4.5 Stopbank Reconstruction

Stopbank reconstruction/top up to restore banks to full design height. The
measurements we have indicate that 10% of the river stopbank volume and 12% of
the canal stopbank volume will be lost in the first 20 years, 5% of all banks in the
following 20 years (and 2.5% in the following 10 years). First round top-ups have
been estimated as follows: river banks at $11/m3, assuming material is available from
the river; canal banks at $18/m3, (assuming average travel distance of 3 km).
Subsequent top-ups assume costs according to the length of the stopbank and 5% of
the original average cost of $410/m.

Reach 1:  23,630m  @ 5%  @ $410/m $484,415
Reach 2:   6,505m   @ 5%  @ $410/m $133,353
Reach 3:  37,185m  @ 5%  @ $410/m   $762,293
Total $1,380,060

Bank reconstructions are assumed to occur from 2000/01, reach by reach, and again
20 years later. Further renewals have been put in at half the rate in the last years of
the plan (instead of leaving the last 10 years with no costs but a declining asset).

These items will be treated as renewals.

5 Structures

5.1 Major Floodgates and Dropstructures

5.1.1 Normal Inspection

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

5.1.2 Annual Inspection

Detailed inspection of every gate and dropstructure at least once a year.

5.1.3 Desilting

Removal of sediment build up around floodgates. Assume occurs every 5 years.
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5.1.4 Miscellaneous  Maintenance

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

5.1.5 Ancillary Replacement

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

Reach 1 Bell Road floodgates. Assumed $12,000 plus 4 days labour, 2 days
supervision, 2 days design.

Reach 2 Scowns floodgate. Assumed $1,250 plus 2 days labour, 1 day
supervision, 1 day design. Other smaller floodgates are included in
stopbank costs.

Reach 3 Ohineangaanga, Browns and Managhs floodgates. Assumed $4000
each plus 2 days labour each, 2 days supervision, 2 days design.

Assumed to be maintenance.

5.1.6 Floodgate Replacement

Life of floodgates estimated to be a minimum of 50 years.

5.1.7 Dropstructure Replacement

Gabions expected to be replaced every 20 years (renewal).

5.2 Pump Stations

5.2.1 Normal Inspection

Regular operational check of pumps, motors, floodgates and clean screens. Inspected
on a fortnightly basis with approximately 30 minutes per station. Presently serviced
by 1-2 labourers.

5.2.2 Six Month Inspection

Full pump station check (see Station check sheet).

5.2.3 Miscellaneous  Maintenance

Repair and replacement of minor electrical components, repaint buildings. Based on
average 5 year cycle, although some checks will be done twice in this time (oil,
sacrificial anodes etc.).
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5.2.4 Pump Recondition

Major refurbishment of pump including replacement of seals and impellers. Based on
average 10 year cycle. This work is done on a station by station basis, so work in any
one year has been apportioned by the age of the pumps.

5.2.5 Partial replacement

Major refurbishment of weedscreens, electrical switchboards, structural components,
pipelines etc. Average life anticipated to be approximately 20 years. Cost assumed to
be 50% of full replacement of contents (renewal).

5.2.6 Pump Replacement

Life of pumps estimated to be 30 years. Remaining contents replaced with pump.

5.2.7 Pump Station Replacement

The life of a pump station structure is estimated at 50 years on average. Note that the
existing pumps are assumed to continue to have a useful life (of 10 more years).

6 Flood Damage Repairs

Each year some works will be required to repair damage caused by minor
freshes/floods in the rivers. These works are additional to routine maintenance but
are not covered by the flood damage reserve. (The flood damage reserve covers
floods of 5–20 year return period.) It is estimated that approximately $35,000 per
year will be required
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Appendix III — Expenditure Tables
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Table 1 Lower Kaituna Asset Management Details
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Table 2 Lower Kaituna Asset Management Details – excluding Renewals
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Appendix IV — Disaster Reserve And Flood Damage
Reserve
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Table 1  Lower Kaituna River Scheme

 
Year Contribution Flood Damage Change to Fund Contribution Fund

to Reserve  Balance Balance to Reserve Balance
$25,400 $25,400
$41,000 $66,400
$41,000 $107,400
$41,000 $148,400

1 1997/98 $0 $0 $0 $27,300 $175,700
2 1998/99 $0 $0 $0 $0 $15,600 $191,300
3 1999/00 $50,000 $0 $50,000 $50,000 $15,600 $206,900
4 2000/01 $25,000 $0 $25,000 $75,000 $15,600 $222,500
5 2001/02 $25,000 $0 $25,000 $100,000 $15,600 $238,100
6 2002/03 $25,000 $50,000 -$25,000 $75,000 $15,600 $253,700
7 2003/04 $25,000 $0 $25,000 $100,000 $15,600 $269,300
8 2004/05 $0 $0 $0 $100,000 $15,600 $284,900
9 2005/06 $0 $0 $0 $100,000 $15,600 $300,500

10 2006/07 $0 $0 $0 $100,000 $15,600 $316,100
11 2007/08 $100,000 -$100,000 $0 $15,600 $331,700
12 2008/09 $25,000 $0 $25,000 $25,000 $15,600 $347,300
13  2009/10 $25,000 $0 $25,000 $50,000 $15,600 $362,900
14  2010/11 $25,000 $0 $25,000 $75,000 $15,600 $378,500
15  2011/12 $25,000 $0 $25,000 $100,000 $15,600 $394,100
16  2012/13 $50,000 -$50,000 $50,000 $15,900 $410,000
17  2013/14 $25,000 $0 $25,000 $75,000 $410,000
18  2014/15 $25,000 $0 $25,000 $100,000 $410,000
19  2015/16 $0 $0 $100,000 $410,000
20  2016/17 $0 $0 $100,000 $410,000
21  2017/18 $50,000 -$50,000 $50,000 $410,000
22  2018/19 $25,000 $0 $25,000 $75,000 $410,000
23  2019/20 $25,000 $0 $25,000 $100,000 $410,000
24  2020/21 $0 $0 $100,000 $410,000
25  2021/22 $0 $0 $100,000 $410,000
26  2022/23 $100,000 -$100,000 $0 $410,000
27  2023/24 $25,000 $0 $25,000 $25,000 $410,000
28  2024/25 $25,000 $0 $25,000 $50,000 $410,000
29  2025/26 $25,000 $0 $25,000 $75,000 $410,000
30  2026/27 $25,000 $0 $25,000 $100,000 $410,000
31  2027/28 $50,000 -$50,000 $50,000 $410,000
32  2028/29 $25,000 $0 $25,000 $75,000 $410,000
33  2029/30 $25,000 $0 $25,000 $100,000 $410,000
34  2030/31 $0 $0 $100,000 $410,000
35  2031/32 $0 $0 $100,000 $410,000
36  2032/33 $50,000 -$50,000 $50,000 $410,000
37  2033/34 $25,000 $0 $25,000 $75,000 $410,000
38  2034/35 $25,000 $0 $25,000 $100,000 $410,000
39  2035/36 $0 $0 $100,000 $410,000
40  2036/37 $0 $0 $100,000 $410,000
41  2037/38 $100,000 -$100,000 $0 $410,000
42 2036/39 $25,000 $0 $25,000 $25,000 $410,000
43  2039/40 $25,000 $0 $25,000 $50,000 $410,000
44  2040/41 $25,000 $0 $25,000 $75,000 $410,000
45  2041/42 $25,000 $0 $25,000 $100,000 $410,000
46  2042/43 $50,000 -$50,000 $50,000 $410,000
47  2043/44 $25,000 $0 $25,000 $75,000 $410,000
48  2044/45 $25,000 $0 $25,000 $100,000 $410,000
49  2045/46 $0 $0 $100,000 $410,000
50  2046/47 $50,000 -$50,000 $50,000 $410,000

Disaster Reserve AccountFlood Damage Reserve Fund ($ at CCI 3700)
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Lower Kaituna River Scheme
Disaster Damage Reserve Fund
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Figure 1  Disaster Damage Reserve Fund

Figure 2  Flood Damage Reserve Fund

Lower Kaituna River Scheme
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Appendix V — Renewals Fund
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Table 1  Asset Management Renewals Fund ($ at CCI 3700)

Depreciation Loans Loans Addition to Renewals Renewals Fund 
Year funded principal funded by Renewals funded by expenditure balance

total depreciation fund loans

1 1997/98 $0 $263,400 $0 $0 $0 $0 $0
2 1998/99 $195,900 $278,100 $195,900 $0 $0 $0 $0
3 1999/00 $195,900 $142,300 $142,300 $53,600 $240,000 $290,300 $3,300
4 2000/01 $195,900 $181,700 $181,700 $14,200 $0 $0 $17,500
5 2001/02 $195,900 $204,700 $195,900 $0 $0 $0 $17,500
6 2002/03 $195,900 $132,000 $132,000 $63,900 $300,000 $382,100 ($700)
7 2003/04 $195,900 $106,500 $106,500 $89,400 $100,000 $185,000 $3,700
8 2004/05 $195,900 $113,300 $113,300 $82,600 $380,000 $466,700 ($400)
9 2005/06 $195,900 $125,600 $125,600 $70,300 $0 $0 $69,900

10 2006/07 $195,900 $112,600 $112,600 $83,300 $235,000 $320,000 $68,200
11 2007/08 $195,900 $119,300 $119,300 $76,600 $0 $145,400 ($600)
12 2008/09 $195,900 $17,400 $17,400 $178,500 $110,000 $285,600 $2,300
13  2009/10 $195,900 $20,100 $20,100 $175,800 $0 $139,100 $39,000
14  2010/11 $195,900 $20,100 $20,100 $175,800 $0 $85,100 $129,700
15  2011/12 $195,900 $20,100 $20,100 $175,800 $0 $0 $305,500
16  2012/13 $195,900 $20,100 $20,100 $175,800 $0 $84,300 $397,000
17  2013/14 $195,900 $20,100 $20,100 $175,800 $0 $0 $572,800
18  2014/15 $195,900 $20,100 $20,100 $175,800 $0 $234,000 $514,600
19  2015/16 $195,900 $20,100 $20,100 $175,800 $0 $0 $690,400
20  2016/17 $195,900 $20,100 $20,100 $175,800 $0 $0 $866,200
21  2017/18 $195,900 $20,100 $20,100 $175,800 $0 $48,000 $994,000
22  2018/19 $195,900 $20,100 $20,100 $175,800 $0 $0 $1,169,800
23  2019/20 $195,900 $20,100 $20,100 $175,800 $0 $48,000 $1,297,600
24  2020/21 $195,900 $20,100 $20,100 $175,800 $0 $30,000 $1,443,400
25  2021/22 $195,900 $20,100 $20,100 $175,800 $0 $0 $1,619,200
26  2022/23 $195,900 $20,100 $20,100 $175,800 $0 $78,100 $1,716,900
27  2023/24 $195,900 $20,100 $20,100 $175,800 $0 $588,500 $1,304,200
28  2024/25 $195,900 $17,700 $17,700 $178,200 $0 $466,700 $1,015,700
29  2025/26 $195,900 $8,400 $8,400 $187,500 $0 $735,700 $467,500
30  2026/27 $195,900 $8,400 $8,400 $187,500 $0 $0 $655,000
31  2027/28 $195,900 $2,700 $2,700 $193,200 $0 $145,400 $702,800
32  2028/29 $195,900 $2,700 $2,700 $193,200 $0 $0 $896,000
33  2029/30 $195,900 $0 $0 $195,900 $0 $189,500 $902,400
34  2030/31 $195,900 $0 $0 $195,900 $0 $85,100 $1,013,200
35  2031/32 $195,900 $0 $0 $195,900 $0 $0 $1,209,100
36  2032/33 $195,900 $0 $0 $195,900 $0 $12,300 $1,392,700
37  2033/34 $195,900 $0 $0 $195,900 $0 $0 $1,588,600
38  2034/35 $195,900 $0 $0 $195,900 $0 $0 $1,784,500
39  2035/36 $195,900 $0 $0 $195,900 $0 $509,600 $1,470,800
40  2036/37 $195,900 $0 $0 $195,900 $0 $596,600 $1,070,100
41  2037/38 $195,900 $0 $0 $195,900 $0 $596,600 $669,400
42 2036/39 $195,900 $0 $0 $195,900 $0 $0 $865,300
43  2039/40 $195,900 $0 $0 $195,900 $0 $0 $1,061,200
44  2040/41 $195,900 $0 $0 $195,900 $0 $0 $1,257,100
45  2041/42 $195,900 $0 $0 $195,900 $0 $584,600 $868,400
46  2042/43 $195,900 $0 $0 $195,900 $0 $397,800 $666,500
47  2043/44 $195,900 $0 $0 $195,900 $0 $601,900 $260,500
48  2044/45 $195,900 $0 $0 $195,900 $370,000 $853,100 ($26,700)
49  2045/46 $195,900 $9,000 $9,000 $186,900 $0 $0 $160,200
50  2046/47 $195,900 $9,000 $9,000 $186,900 $0 $73,200 $273,900
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Figure 1  Renewals Fund and Loan Requirements
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Appendix VI — Loan Repayment Schedule As At 30 June
1997

Table 1  Loan Schedule

Loans Env. BOP Loans Net 
Year principal interest principal interest total contribution funded by Loan

depreciation Charges
1 1997/98 $263,400 $126,500 $389,900 $20,000 $0 $369,900
2 1998/99 $278,100 $104,200 $0 $0 $382,300 $20,000 $195,900 $166,400
3 1999/00 $142,300 $74,100 $0 $0 $216,400 $20,000 $142,300 $54,100
4 2000/01 $107,000 $66,100 $74,700 $20,400 $268,200 $20,000 $181,700 $66,500
5 2001/02 $130,000 $54,800 $74,700 $20,400 $279,900 $20,000 $195,900 $64,000
6 2002/03 $57,300 $48,100 $74,700 $20,400 $200,500 $132,000 $68,500
7 2003/04 $54,300 $32,100 $52,200 $25,500 $164,100 $106,500 $57,600
8 2004/05 $58,700 $29,100 $54,600 $34,000 $176,400 $113,300 $63,100
9 2005/06 $61,700 $27,100 $63,900 $66,300 $219,000 $125,600 $93,400

10 2006/07 $48,700 $19,400 $63,900 $66,300 $198,300 $112,600 $85,700
11 2007/08 $49,700 $11,100 $69,600 $86,300 $216,700 $119,300 $97,400
12 2008/09 $17,400 $60,800 $78,200 $17,400 $60,800
13  2009/10 $20,100 $70,100 $90,200 $20,100 $70,100
14  2010/11 $20,100 $70,100 $90,200 $20,100 $70,100
15  2011/12 $20,100 $70,100 $90,200 $20,100 $70,100
16  2012/13 $20,100 $70,100 $90,200 $20,100 $70,100
17  2013/14 $20,100 $70,100 $90,200 $20,100 $70,100
18  2014/15 $20,100 $70,100 $90,200 $20,100 $70,100
19  2015/16 $20,100 $70,100 $90,200 $20,100 $70,100
20  2016/17 $20,100 $70,100 $90,200 $20,100 $70,100
21  2017/18 $20,100 $70,100 $90,200 $20,100 $70,100
22  2018/19 $20,100 $70,100 $90,200 $20,100 $70,100
23  2019/20 $20,100 $70,100 $90,200 $20,100 $70,100
24  2020/21 $20,100 $70,100 $90,200 $20,100 $70,100
25  2021/22 $20,100 $70,100 $90,200 $20,100 $70,100
26  2022/23 $20,100 $70,100 $90,200 $20,100 $70,100
27  2023/24 $20,100 $70,100 $90,200 $20,100 $70,100
28  2024/25 $17,700 $61,600 $79,300 $17,700 $61,600
29  2025/26 $8,400 $29,300 $37,700 $8,400 $29,300
30  2026/27 $8,400 $29,300 $37,700 $8,400 $29,300
31  2027/28 $2,700 $9,400 $12,100 $2,700 $9,400
32  2028/29 $2,700 $9,400 $12,100 $2,700 $9,400
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 2036/39 $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 $9,000 $31,500 $40,500 $9,000 $31,500
50  2046/47 $9,000 $31,500 $40,500 $9,000 $31,500

Current Loans Future Loans
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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.

AEP
Annual Exceedance Probability. The likelihood that an event will occur in any one year. The
inverse is the return period, which is a less accurate description of the likelihood of an event,
e.g. 1%AEP = 100 year return, 10%AEP = 10 year return.

ANNUAL PLAN
A document produced annually by local authorities to inform stakeholders of its objectives,
intended activities and expenditure required for a period of one financial year.

ASSET
A physical facility of value which enables services to be provided and has an economic life of
greater than 12 months.

ASSET MANAGEMENT (AM)
The combination of management, financial, economic, engineering and other practices
applied to physical assets with the objective of providing the required level of service in the
most cost effective manner.

ASSET MANAGEMENT SYSTEM (AMS)
A system (usually computerised) for collecting analysing and reporting data on the utilisation,
performance, life cycle management and funding of existing assets.

ASSET MANAGEMENT PLAN (AMP)
A plan developed for the management of one or more infrastructural assets that combines
multi-disciplinary management techniques (including technical and financial) over the life
cycle of the asset in the most cost effective manner to provide a specified level of service. A
significant component of the plan is a long term 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.
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ASSET REGISTER
A record of asset information considered worthy of identification, including inventory,
historical, financial, condition, construction, technical and financial information about each.

BASIC ASSET MANAGEMENT
Asset management which relies primarily on the use of an asset register, maintenance
management systems, job/resource management, condition assessment and defined levels of
service in order to establish alternative treatment options and long term cashflow predictions.

Priorities are usually established on the basis of financial return gained by carrying out the
work (rather than risk analysis and optimised renewal decision making).

CAPITAL EXPENDITURE (CAPEX)
Expenditure used to create new assets or to increase the capacity of existing assets beyond
their original design capacity or service potential. CAPEX increases the value of an asset. (see
also Sec.4.5.2).

CASH FLOW
The stream of costs and/or benefits over time resulting from a project investment or
ownership of an asset.

COMPONENTS
Specific parts of an asset having independent physical or functional identity and having
specific attributes such as different life expectancy, maintenance regimes, risk or criticality.
CONDITION MONITORING
Continuous or periodic inspection, assessment, measurement and interpretation of resulting
data, to indicate the condition of a specific component so as to determine the need for some
preventive or remedial action.

CORRECTIVE MAINTENANCE
The actions performed, as a result of failure to restore an item to a specified condition.
Corrective maintenance may or may not be programmed.

CRITICAL ASSETS
Those assets for which the financial or service level consequences of failure are sufficiently
severe to justify proactive inspection and rehabilitation. Critical assets have a lower threshold
for action than non critical assets.

CURRENT ASSETS
Those assets which are expected to be realised in cash or sold or consumed within one year of
an organisation’s balance date.

CURRENT REPLACEMENT COST
The cost of replacing the service potential of an existing asset, by reference to some measure
of capacity, with an appropriate modern facility, eg 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.
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DEPRECIATED REPLACEMENT COST (DRC)
The replacement cost of an existing asset after deducting an allowance for wear or
consumption to reflect the remaining economic life of the existing asset.

DEPRECIATION
The wearing out, consumption or other loss of value of an asset whether arising from use,
passing of time or obsolescence through technological and market changes. It is accounted for
by the allocation of the historical cost (or revalued amount) of the asset less its residual value
over its useful life.

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, eg 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 an 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)
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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
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 (ie roading) or service area (ie 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 ie 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
(eg costs) relating to a decision or alternative understudy will be assessed.

LONG RANGE AVERAGE RENEWALS APPROACH
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 of service potential is recognised
as an expense (depreciation).

LOSS OF SERVICE POTENTIAL
The loss of service potential (expense) of the asset is based on the average of the (rolling)
estimate of “renewal expenditure” covering a minimum of 20 years. This is recognised as an
expense and a deduction from the asset.

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
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All actions necessary for retaining an asset as near as practical to its original condition, but
excluding rehabilitation or renewal.

MAINTENANCE PLAN
Collated information, policies and procedures for the optimum maintenance of an item, or
group of items.

MAINTENANCE STANDARDS
The standards set for the maintenance service such as preventive maintenance schedules,
operation and maintenance manuals, codes of practice, estimating criteria, statutory
regulations and mandatory requirements in accordance with maintenance quality objectives.

MARKET VALUE
The estimated amount at which an asset would be exchanged on the date of valuation,
between a willing buyer and a willing seller, in an arms length of transaction after profit,
marketing, and when the parties have each acted knowledgeably, prudently and without
compulsion.

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

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
(eg 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 (ie heavy patching of roads,
sliplining of sewer mains, etc) without resorting to significant upgrading or renewal using
available techniques and standards.

RENEWAL
Works to upgrade refurbish or replace existing facilities with facilities of equivalent capacity
or performance capability. (see also Sec 4.5.2).
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REPAIR
Action to restore an item to its previous condition after failure or damage.

REPLACEMENT
Complete replacement of an asset that has reached the end of its life, so as to provide a similar
or agreed alternative level of service.

REPLACEMENT COST
The cost of replacing an existing asset with a substantially identical new asset.

RISK MANAGEMENT
The application of a formal process to the range of possible values of key factors in order to
determine the resultant ranges of outcomes and their probability of occurrence.

ROUTINE CORRECTIVE MAINTENANCE
Corrective maintenance, excluding emergency corrective and programmed corrective
maintenance.

ROUTINE MAINTENANCE
Day to day operational activities to keep the asset operating (replacement of light bulbs,
cleaning of drains, repairing leaks, etc) and which form part of the annual operating budget,
including preventative maintenance. (see also Sec. 4.5.2)

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
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A report for each significant activity undertaken by the reporting entity, on the degree of
success achieved in meeting agreed targets, in qualitative and quantitative terms.

UNPLANNED MAINTENANCE
Corrective work required in the short term to restore an asset to working condition so it can
continue to deliver the required service or to maintain its level of security and integrity.

USEFUL LIFE
May be expressed as either:

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

(b) The number of production or similar units (ie 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,
ie 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 (ie 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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