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FOREWORD

This plan is a statement by Environment B≅O≅P, the Manager of the Whakatane 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.  The plan
was adopted by the Council during November 1997, following liaison and consultation in
particular with the scheme ratepayers.

Greg Pemberton
Director Operations and Rural Services
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EXECUTIVE SUMMARY

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

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

The plan covers the assets of the scheme including stopbanks, floodgates, pump stations,
rockwork and other erosion protection measures, and plantings.  The current valuation at
September 1996 (in terms of Local Government Act requirements) of these assets is
$15,277,868.

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.  Two lengths of stopbank
(Whakatane LB upstream of Landing Road Bridge and Kope Canal RB upstream of Powdrell
Road) have been identified as being below design standards.  Works programmes have been
costed and planned to return these banks to appropriate levels.

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

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

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

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

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

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

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

Environment B≅O≅P has developed a maintenance programme strategy which will provide
for the most efficient and economic operation, to the desired service levels.  A detailed
assessment has been undertaken of the work requirement, to provide for the long term,
sustainable management of the scheme assets.
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The scheme has been separated into a number of distinct areas or locations and the key
maintenance issues have been identified for each of these areas.

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 with some increases brought about by the
requirements of Asset Management and Monitoring, establishment of a flood damage reserve
and an increase of assets as a result of the deferred maintenance programme.

It is estimated that between $311,000 and $448,000 per year will be required to meet the
regular and ongoing maintenance necessary to keep the assets operating at the required level
of service.  This does not include the requirements to contribute to the flood damage and
disaster reserves.  Nor does it include the costs that may be from time to time required to fund
significant flood or disaster damage repairs beyond the levels predicted in the plan.

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

The scheme is funded by scheme rates/user pays and land rental income.

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

NB: Dollars are expressed in September 1996 values unless otherwise noted.
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1 INTRODUCTION

1.1 Asset To Be Managed

The plan is to provide a single document intended to assist those delegated
the responsibility for managing the Whakatane River Scheme assets on
behalf of the Council.

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

The scheme has substantial physical assets, including stopbanks, floodgates,
pump stations, rock work and other erosion protection measures, and
plantings.  The current valuation September 1996 (in terms of Local
Government requirements) of these assets is $15.3 million.

1.2 Rationale For Ownership

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

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

The Bay of Plenty Catchment Commission was created in 1962 and amongst
its first task was the design and construction of the Whakatane River Scheme.
Design was complete by about 1965 and construction started shortly
thereafter.

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.  Briefly, the
principle was that Government provided the majority of the funds for capital
works (in this case generally 75% of capital works was funded by the
Government); with the local ratepayers providing the balance.  In return
Government required ratepayers of the scheme to commit to funding its
maintenance in perpetuity.  Additionally, until 1987 Government provided
assistance with maintenance to the extent of about 25%.  Nowadays however,
maintenance of the scheme rests solely with the scheme ratepayers, identified
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under a separate rating district known as the Whakatane 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.

2 GENERAL INFORMATION

2.1 Purpose and Ownership of The Plan

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

2.2 Legislative Requirements and Asset Owner's Policies

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

Local Government Act 1974
Local Government Amendment No. 3 Act 1996
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
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The Local Government Act empowers the elected representatives of the
Council to form policies for the provision of the service, and to recover the
costs through user charges and rates.

It also requires that each local authority:

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

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

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

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

This asset management plan will provide the basis for determining long term
financial strategies.  Information from the asset management plan will be
used in preparing financial and non financial statements required by generally
accepted accounting practice.

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

< sustainable management of physical and natural resources
< consideration of alternatives and assessment of benefits and costs
< determining best practicable options.

2.3 Duration Of The Plan

The duration of this plan is ten years from the date of formal preparation and
acceptance by Council.  It has been prepared however, with a view to the
long term.  The time horizon is extended, at every review, to ensure that the
plan is valid for the specified duration.

The plan will be reviewed as required and updated to ensure that the
requirements of the customers are met, and that the systems are maintained at
their most effective levels of service.

The information prepared under Section 4.0 of this plan will be incorporated
in both the Strategic Plan of Council as well as the Annual Plan for each
financial year.

2.4 Principal Scheme Features

2.4.1 Background

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

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

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

The final 13 km of the Waimana River are through a gorge with the
exception of the last 1.6 km where it empties out of the gorge on to the valley
floor just upstream of the confluence with the Whakatane River.
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The Whakatane River rises in the Huiarau Range and quickly drops into a
deeply incised valley and there are no significant river flats for the next 64
km until the river flows out of the main range at the upper Ruatoki Valley.

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

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

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

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

2.4.2 Overview

The Whakatane River Scheme is a river and drainage scheme that includes;
substantial stop banking of the main river and some major tributaries,
floodgates, gravity and pumped drainage outlets, and considerable channel
edge (bank) protection and plantings.  The scheme includes the Whakatane
and Waimana Rivers and the Te Rahu, Waioho and Wairere Tributaries
(Figure 1).

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

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

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

An analysis of flow records for the period 1957-94 shows that the one in one
hundred year flood for Whakatane River as measured at the Valley Road
recorder, is 2,460 cumecs (cubic metres per second).  The mean flow for the
river for 1957-95, at Valley Road, is 57 cumecs. (Surman 1995).

A review of the middle reaches of the Whakatane and Waimana Rivers was
undertaken in 1992.  This identified that this area is subject to severe berm
and bank erosion and gravel deposition which had modified the river
channels into an unstable configuration.
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Subsequently the council adopted a three year programme of works which
began in 1994/95.  That programme includes clearing, training groynes,
layering, trenched willows, planting and fencing to return the rivers to a
stable meander pattern in terms of width and alignment. Once the plantings
and protection works are established, the reaches will be stabilised, reducing
repair works currently necessary after most floods.

Maintenance of the scheme is funded by way of a rate struck over the area of
benefit.  A “classification” (Circa 1969) establishes the relative benefits
received by all the lands within the scheme.  Environment B·O·P reviewed
the classification during 1993 and found it remained fair and equitable.  Rates
for any property are calculated on the bases of land value and benefit
classification of that property.

The area receiving benefits from the scheme amounts to approximately
19,400 hectares and as at 31 January 1996 this area had a land value of about
$550 million, and a capital value of about $1,233 million.

3 ASSETS

3.1 Objectives Of The Scheme

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

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

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

< The maintenance of the Whakatane and Waimana Rivers to a stable
alignment in terms of width and meander pattern.

< Reduced erosion of river banks.

3.2 Description Of The Assets

Refer Figure 2

Stopbanks 

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

Floodgates

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

Mechanical and electrical equipment with associated reinforced concrete
structure which raises water to a position where it is able to flow away under
gravity.

Sluice Gate

A sliding gate attached to concrete head wall and culvert structure that has to
be manually adjusted to control the flow of water.

Concrete Walls 

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

Edge Protection

Rock

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

Live Protection 

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

Buffer Zone 

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

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

3.3 Physical Parameters

The following tables 1 to 5 provide a summary of the physical parameters of
the assets.
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More detailed information is contained in Environment B≅O≅P’s asset
register which is stored on file 0360-04.  Asset information is also stored on
the following computer files R:\assets\valuatio\edgep96.wb2, stop96.wb2,
struc96.wb2 and drain96.wb2.

The stopbanks are all contained within the lower two reaches of the
Whakatane River and its tributaries.  Included are stopbanks on the Kope
Canal, Te Rahu Canal, Waioho Stream and Western Drain Stops.  Not
included are the stopbanks within the urban area on Awatapu Lagoon and the
Wainui Te Whara Stream.  These are Whakatane District Council Assets.
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3.4 Asset Capacity

3.4.1 Stopbanks

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

Location Design Level

Whakatane Right Bank 100 year plus 800 mm freeboard

Whakatane Left Bank Below Landing Road
Bridge

100 year plus 500 mm freeboard

Whakatane Left Bank Above Landing Road
Bridge

100 year plus 500 mm freeboard

Waioho Stream 100 year plus 600 mm freeboard

Te Rahu 100 year plus 600 mm freeboard

Kope Canal 5 year plus 270 mm freeboard

Design levels of the Whakatane Stopbanks have been reviewed in 1985
(Stocker), and 1995 (Surman).  Design levels of the Kope Orini canal system
were reviewed in 1995 (Surman).

3.4.2 Structures

Floodgates

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

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

Te Rahu 100 year
Kope Orini     5 year

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

Pump Stations

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

The Te Rahu and Fortunes Road pump stations provide for every day
drainage as well as being flood pumps.  The Kope Orini pump is specifically
a flood pump.



Whakatane River Scheme Asset Management Plan November 1997

q:\mas\ors\docs\whk river asset mgmt plan

24

The pump stations, in association with the water storage capability of the
canals they pump, have been designed to cope with the critical 5 year storm.
This equates to a drainage co-efficient of 28 mm/day ie the system is
designed to remove 28 mm/day over 3 days from the contributing
catchments.

Pump Station Standard

Kope Orini 28 mm/day

Te Rahu 28 mm/day

Fortunes Road 28 mm/day

Sluice Gate

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

3.4.3 Concrete Walls

Concrete Walls provide the same function as the stopbanks.

Location Design Level

Whakatane Right Bank 100 year + 800 mm freeboard

Wairere Stream Left and Right
Bank

100 year + 800 mm freeboard

3.4.4 Edge Protection

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

3.4.5 Buffer Zone

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

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



November 1997 Whakatane River Scheme Asset Management Plan

25 q:\mas\ors\docs\whk river asset mgmt plan

3.5 Asset Condition

3.5.1 Stopbanks

As mentioned previously the Whakatane Scheme has been subject to several
reviews over the last ten years.  These have resulted in physical works to
return the stopbanks to a level that meets the schemes design standard.

The most recent review (Surman, August 1995) on the Whakatane and
(Surman, October 1995) on the Kope Canal indicated that there are some
areas that are below design standards.

The Whakatane Left Bank upstream of Landing Road Bridge has on average
only 200 - 300 mm freeboard well below the design standard of 500 mm.

A programme of works is planned over the next few years to return the level
to design plus 500 mm freeboard.

The Kope Canal stopbanks are up to design standard except for the right bank
upstream of Powdrells Road.  Some 2 km of stopbank requires topping up to
return it to the design standard.  Asset condition is monitored by visual
inspections, physical surveys and scheme reviews including detailed
computer modelling.

3.5.2 Structures

A regular programme of maintenance is carried out on 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 2).  Structural concrete is inspected periodically.  At present all
structures retain their structural integrity.

3.5.3 Concrete Walls

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

3.5.4 Edge Protection

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

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

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

3.5.5 Buffer Zone

Similar to the live edge protection, much of the buffer zone is recently
established or presently being established.  Regular inspections are carried



Whakatane River Scheme Asset Management Plan November 1997

q:\mas\ors\docs\whk river asset mgmt plan

26

out followed by maintenance fencing and planting to ensure the buffer zone
is maintained.

3.6 Asset Value

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

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

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

The assets of the Whakatane River Major Scheme assets have been valued
with council resolving in June 1993 to adopt the following policies:

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

< That drainage networks be valued at replacement cost

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

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

3.6.1 Stopbanks

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

It is noted that if the stopbanks were to be rebuilt now, the methods of
construction and available borrow would be completely different from when
the banks were originally constructed.  For example Kaituna Scheme
stopbanks were built from borrow won from the river; this material is no
longer available and borrow would have to be brought in from off site, thus
significantly increasing the costs.  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.
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The basis for valuation is historical cost based on the same method of
construction as originally carried out.  This historical cost is used as the
replacement cost for valuation purposes with an adjustment made at each
new valuation for movements in accordance with the Construction Cost
Index (CCI).  The stopbanks will be maintained to convey their design floods
but settlement of up to 50% of the freeboard will be allowed before stopbank
reconstruction will be undertaken.  Therefore, the stopbanks value will
depreciate to some extent.  At this stage the best estimate is that
reconstruction will be required every twenty years.  A depreciation rate of
0.3% has been used, ie after twenty years the stopbanks will have lost 6% of
their value.  Therefore, the valuation of stopbanks is by “depreciated
replacement cost”.

3.6.1.1 Post Earthquake Works

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

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

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

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

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

3.6.1.2 Compensation Costs

There is very little information available for compensation costs for the
Whakatane Scheme.  The nature of the “whole” Whakatane floodbank
system is most similar to the Rangitaiki Scheme with respect to physical size
and land use, therefore the average compensation costs incurred on the
Rangitaiki are considered indicative of what compensation costs have been
on the Whakatane Scheme.  Therefore the Rangitaiki unit rate has been used
for valuing compensation costs on the Whakatane Scheme.

3.6.1.3 Summary

The valuation has two components, a direct cost per m3 and ancillary costs
per lineal metre.
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Direct costs include: Earthworks Contract
Staff salaries to prepare, supervise and
administer contract.
Vehicle costs

Ancillary costs include: Fencing, grassing.
Culverts
Compensation

On a “depreciated replacement cost” basis, the value at September
1996:

Valuation June 1993

Direct Costs $4.58/m3 1,559,292 m3 $7,141,557
Ancillary Costs     $36.21/m 85.898 km $3,110,367

$10,251,924

Estimated CCI to September 1996 $11,091,263
Depreciation $183,006

Stopbanks September 1996 valuation $10,908,257

3.6.2 Structures

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

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

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

For the contents of the pump 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 6)
which periodically returns the asset to close to the original service potential.
Nevertheless an initial decline in value after construction does occur since at
any one time the pump station contents will consist of components of mixed
age.

As at September 1996 valuations are:

Structures Contents

Depreciated Replacement Replacement
Cost Cost
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$ $
Kope Sluice Gate 26,877.00
Te Rahu Floodgates 262,543.00
Kope Orini Floodgates 99,567.00
Kope Orini PS 340,990.00 458,800.00
Fortunes Road PS 75,720.00 90,100.00
Te Rahu PS 138,892.00 211,900.00
TOTAL$ $944,589.00 $760,800.00

3.6.3 Concrete Walls

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

In the last four years Environment B∀O∀P has carried out concrete wall
construction works.  Similar site and working conditions exist for all the
concrete walls so the latest work provides an indicative cost for concrete wall
construction.  This cost has been used to determine the current replacement
cost of the works.

Replacement Cost June 1993 $725/m3 $370,403
Estimate CCI to September 1996 $394,953
Depreciation $142,183
Depreciated Replacement Cost September 1996 $252,770

3.6.4 Edge Protection

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

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

Rockwork $29.86/tonne 19,304 tonnes $576,338
Live Protection Edge Planting $3/m 76,870 m $265,202

 Trenched Willows $50/m 19,465 m $1,119,238
Fencing $4/m 63,165 m $290,559

3.6.5 Buffer Zone

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

NB: The buffer zone includes planting and fencing.

Buffer Zone $7/m 19,890 m $160,115

3.6.6 Summary of Valuations

Note: The foregoing valuations were prepared to an estimated CCI of 3,700
which was forecast to occur as at June 1996.  In practice this CCI value was
later retro calculated for September 1996.
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In summary, the valuations including allowance for depreciation as described
previously, at CCI 3,700 are:

Stopbanks $10,908,257
Structures 944,589
Structures - contents 760,800
Concrete walls 252,770
Edge protection : rockwork 576,338

: edge planting 265,202
: trenched willows 1,119,238
: fencing 290,559

Buffer zone 160,115

TOTAL $15,277,868

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’s assets has been incorporated into one initial
document, Bay of Plenty Regional Council Asset Register 1993, which is
stored in file 0360 04.

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

The files are:R:\assets\valuation\cwall96.wb2
R:\assets\valuation\drain96.wb2
R:\assets\valuation\stop96.wb2
R:\assets\valuation\struc96.wb2

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

3.7.2 Accounting

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

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

In the financial system a series of job codes has been set up so that
information as to the nature, location, extent and cost of servicing and
operating the assets can be identified.

This data in conjunction with the asset management system can be
analysed to: assess the real cost of maintenance, optimise maintenance
procedures, identify future workloads, prepare future budgets and
record the maintenance history for each asset.

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

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

4 MAINTENANCE PLAN

4.1 Introduction

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

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

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

4.2 Service Levels

General

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

For this plan there had of course to be a starting point.  Environment B≅O≅P
through its day to day management of the scheme has a great deal of
ratepayer contact, and receives continuous feedback about the scheme.  This
feedback indicates strongly that ratepayers support the scheme objectives;
and service levels have been set accordingly.

The hydraulic capacity provided by river control works can be determined
with reasonable consistency and accuracy.  The greater problem is in
determining the security of the primary defences - stopbanks, floodgates,
natural terraces - against erosion.

The greater part of expenditure on maintenance of a river control system is
on erosion protection works.  River control works are constructed in highly
mobile high energy locations and are built to withstand that energy.

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

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

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

Service levels need to be defined to cover these aspects.

Stopbanks

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

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

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

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

Structures

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

Concrete Walls

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

Edge Protection - Rockwork

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

Live Protection

Environment B∀O∀P will maintain river edge protection at a low level at all
times while not allowing any willow growth to be older than 12 years.

Buffer Zone

Environment B≅O≅P will ensure that 80% of the minimum width of
vegetation is in place at all times.  Any damage to fences and dead plants will
be repaired and replaced within one month of the damage being found.

4.3 Maintenance History

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

The areas are:

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

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

The past maintenance effort and practices include:

4.3.1 Middle Reaches

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

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

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

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

4.3.2 Lower Reaches

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

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

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

Rockworks were placed on the river banks during the major stopbank
construction works to protect against bank erosion.  These extend on the right
bank from the river mouth to upstream of Landing Road Bridge, and on the
left bank from Orini Canal outlet upstream to the Whakatane Board Mills.
Maintenance works, and replenishment of rocks has been virtually nil apart
from isolated areas.  A programme of rock replenishment should have been
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commenced in recent years however, once again maintenance funds have
always been expended on higher priority activities.

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

4.3.3 Gravel Extraction

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

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

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

During stormy periods mass movement is the major supplier of gravels while
during settled climatic cycles the major source of bed load is from storage in
the bed and bank erosion.

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

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

A further problem associated with metal extraction is machinery damage
caused by vandalism.  Some areas within the River scheme are particularly
prone to vandalism which has occurred on so many occasions that metal
extractors refuse to operate in that vicinity.

As a result of these problems some areas have been over extracted while in
other areas extraction of metal has been minimal and large metal beaches
have accumulated with consequent pressure and damage to river edge
protection works.

General extraction is subject to the resource consent process and
Environment B·O·P has instigated an extensive cross-section monitoring
programme.  This along with the extraction returns from the consent holders
provides a valuable tool for assessing gravel extraction requirements.
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The situation in the Whakatane River is now subject to continuous
monitoring with extraction being currently ceased in some locations and
encouraged in others.

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

4.4 Maintenance Programme

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

The key work components of this are summarised in Table 6 below, along
with a general description of the activity and its estimated required
frequency.  Frequencies given are for the range of conditions anticipated
throughout the scheme.

The scheme has been separated into a number of distinct areas or locations
and the key maintenance requirements have been identified for each of these
areas (Appendix 1).
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Table 6

General Asset Management Activities and Assumptions

ITEM/ACTIVITY DESCRIPTION ESTIMATED
FREQUENCY

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

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

1 year
3-5 years

1 year
5 years

Stopbank
Minor Floodgates
Annual inspection
Survey
Miscellaneous maintenance

Stopbank reconstruction

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

Monthly
1 year

5 years

1 year

10-25 years

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

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

2-4 weeks
1 year

5 years
2 years

20 years
50 years

Pump Stations
Normal inspection
6 monthly inspection
Miscellaneous maintenance
Pump Recondition

Major maintenance

Pump station replacement

Regular operational check, motors, floodgates, clean screens

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

Fortnightly

6 months
5 years

10 years

20 years

50 years
Riverbanks
Normal inspection
Layering
Tree clearing
Rock

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

6 months
8-10 years

15 years
15 years

Buffer Zone
Normal Inspection
Clearing/Burning

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

1 year
15 years

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

< Retaining the integrity of the stopbanks.

< Retaining the strength and integrity of erosion control works.

< Keeping the channel clear of obstruction.

< Maintenance of ancillary works.
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4.5 Maintenance Costs

4.5.1 Existing

The maintenance expenditure for the Whakatane River Scheme has been the
following:

1991-92 $156,564
1992-93 $262,166
*1993-94 $270,301
*1994-95 $285,906
*1995-96 $252,900
*1996-97 $274,691

with the budgeted expenditure for 1996-97 being $266,200.  Prior to 1992-93
capital works were still being carried out with resources concentrated in that
area.  *Note that in 1993/94; $25,400 and in 1994/95, 1995/96 and 1996/97
$39,600 of the maintenance expenditure is funds that are put into a disaster
reserve (see 4.7.1).

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

4.5.2 Asset Maintenance Expenditure Requirements

Introduction

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

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

All expenditure on infrastructure assets will therefore fall into one of three
categories:

(a) Routine Maintenance Expenditure

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

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

< day to day and/or general upkeep works designed to keep the
assets operating, eg insurances, power costs.



November 1997 Whakatane River Scheme Asset Management Plan

39 q:\mas\ors\docs\whk river asset mgmt plan

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

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

(b) 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, ie
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, ie 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, ie restoring
the assets to a new or fresh condition.

(c) Capital Expenditure

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

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

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

< upgrade works which increase the capacity of the asset.
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4.6 Expenditure

4.6.1 Repairs and Maintenance and Decline in Service Potential

Appendix 2, Table 1, schedules the projected expenditure required to
maintain the scheme under the criteria of this plan.  Average annual
expenditure on works, including renewals is $435,500.

Appendix 2, Table 2, presents the same data as Table 1 but excluding
renewals funding.  The annualised difference between Tables 2 and 1 gives
the average annual cost of depreciation, ie $76,200.

Table 7 and Figure 3 present the works expenditure distribution.  They
include the following:

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

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

(iii) Predicted flood damage, based on the scenario presented in Appendix 4
(refer also to section 4.7.1(b)).
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Note:  These estimates will be reviewed regularly because
maintenance practices, and costs of works and services will vary
over time.

4.6.2 Loan Repayment

The scheme at 30 June 1997 had capital debt of $1.47m.  The current
schedule of estimated annual loan repayments is shown at Appendix 6, which
indicates that annual loan repayments will remain at about the current level
until the year 2015/16.

4.7 Funding

The scheme is funded from annual rates levied over a separate rating area
known as the Whakatane River Major Scheme Special Rating Area.  There is
also some rental income from the leasing of land within the stopbank area.

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

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

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

4.7.1 Reserves

(a) Disaster Reserves

In response to the Government’s Disaster Recovery Plan, when subject
to certain conditions the Government will in the event of a disaster
provide for 60% of the loss, the remaining 40% is the responsibility of
the local authority.  Environment B∀O∀P has had a risk assessment
undertaken by Marsh and McLennan Ltd 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
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reserves over a ten year period to half the value of the local share, ie
$2.1 million, 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 Whakatane Scheme, the contribution was assessed at
$39,600 per year for ten years.  The first contribution was $25,400 in
1993/94 with $39,600 contributed in 1994/95, 1995/96 and 1996/97.
For 1997/98 the contribution was reduced to $26,400 (a 15 year target);
and for 1998/9 onwards a 20 year target has been set with contribution
at $16,100 p.a.

Appendix 3 contains a graph showing the accumulation of the disaster
reserve.  The contribution for the final contribution year (2011/12
shown as Year 15 on the graph) has been kept at the basic annual
amount at this stage.  This is because the target will require upward
adjustment for inflation and thus the size of the last payment will be
adjusted appropriately at that time (theoretically the interest accrued
should be sufficient to reduce at least the last payment).

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

(b) Flood Damage Reserves

Presently (and more significantly in the past), a large percentage of the
maintenance budget has been spent on repairing flood damage which
results from moderate size floods.  As discussed in section 2.4.2, with
the implementation of the three year programme of works the
requirement for funds to repair flood damage should decrease
significantly.  However experience has shown, even on schemes where
a comprehensive channel training programme has been implemented,
backed up by an annual programme of works, there is still a
requirement to have funds set aside to finance damage that does occur
periodically from floods.  Therefore a flood damage reserve of
$150,000 (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 $150,000 target is reached.  Thereafter, annual payments
will be at $50,000 as required to maintain the target.  Also, if
necessary, Environment B∀O∀P will borrow to fund flood damage
repairs.  Appendix 4 contains a graph and table showing the manner in
which the flood damage reserve would operate.  Exact figures cannot
be given because floods obviously occur at fairly random intervals.
What is presented is a typical scenario, illustrating the accumulation of
the fund and use of the fund for the medium sized flood events
postulated at average 5 yearly intervals.
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(c) Renewals Reserves

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

Details of how the renewals fund is forecast to operate are presented in
a table and graph at Appendix 5.  It should be noted that in Year 10 and
Year 20 the fund goes into deficit by small amounts.  This is due to the
fund not having accumulated a sufficient balance to finance the
renewals works forecast.  At these points in time the advisability of
small loans will require consideration.  In Year 50 the fund is forecast
to be insufficient to finance the renewals works.  This is mainly
because the fund is also contributing to the financing of loans in its
early years.

4.7.2 Sources of Funding

In the 1995/96 year the Whakatane Scheme maintenance budget was funded
as follows:

  81% Separate Rates/User Pays
  19% Land Rental
 100%

A similar situation has existed in the years 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.
A report was commissioned in March 1993 to assess the economic benefits of
investing in management schemes for the Waimana and upper Whakatane
Rivers and in the executive summary it stated “Thus, some costs should be
assigned to the wider regional community, who will derive non-market values
from the scheme, with the rest of the costs allocated to scheme ratepayers
and others who benefit from the scheme”  The others who benefit from the
scheme include such as entities as Transit NZ, ECNZ, Telecom, NZ Gas etc.
A national project team has been established 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 1997/8
financial year.

Based on the premise that there is justification for a wider view of funding
there needs to be a policy from council that a contribution to scheme costs be
met from the general rate.

It is difficult to establish the extent of the “off property” benefits and hence
the just level of contribution to the maintenance of the schemes
infrastructural assets.  After receiving some advice from a consultant
economist during 1996/97, the Council has resolved to examine the matter
during 1997/98 with a view to making policy on the matter prior to the
1998/99 financial year.
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4.7.3 Analysis of Funding Requirements

Table 8 and Figure 4 present the funding requirements for all activities
including loan charges.  They are based on data presented in Appendices 2 to
6.

Table 9 and Figure 5 break down the total funding requirement into the two
components of indicative rental income (a constant real value land rental
income of $49,500 per annum is assumed) and indicative rate income
requirement.
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5 CREATION/ACQUISITION/DISPOSAL

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

Similarly it is unlikely that the schemes assets will be disposed of.

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

If the situation was to change Environment B≅O≅P would need to expand this section
of the Asset Management Plan.

6 QUALITY ASSURANCE SYSTEMS

Regular internal and independent audits are recommended to establish a continuous
improvement cycle, maintain best practices and to assess the quality of asset
management.

Reviews should be carried out at three levels:

1 As part of the Asset Management Team
2 Internal Audits
3 External Evaluations

6.1 Asset Management Team/Internal Audits

There should be an ongoing informal process that occurs throughout the
Asset Management Plan development and its implementation.

Internal audits could well be carried out by members of the Asset
Management Team or in particular the Manager of Technical Services.

The following more formal internal audits shall be carried out:

6.1.1 Systems Audits

Systems audits will be undertaken at regular intervals to verify the adequacy
of data collected from the Asset Management System and the maintenance
contracts for the operation of the asset.

From the commencement of the plan these audits will be undertaken twice
yearly for the first three years, then on an annual basis.

The findings of the systems audits will be reported to the Director Operations
and Rural Services.
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6.1.2 Performance Audits

Performance audits will establish whether the stated objectives for the
operation of the asset have been achieved.

Performance audits will be undertaken annually by the manager responsible
for the asset, on the levels and standards of service as well as the quality of
the services provided by the works staff, contractors and consultants.

The findings of this audit will be reported to the Operations and Rural
Services Committee.

6.2 External Audits

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:

q benchmarking with other like organisations

q 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.

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

6.2.1 Financial Audits

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.

6.2.2 Management and Technical Audit

The plan is prepared on the basis that its operational time frame is to be valid
over a number of years.  The management and technical audit is intended to
inspect and review the management procedures for the asset and then verify
their validity.
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The management of the asset also requires that independent management and
technical audits and review be undertaken to assess Asset Management
performance against “best practices” (benchmarking).

Management and technical audits will be undertaken, by suitably qualified
independent persons, 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.
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APPENDIX 1 ASSET MAINTENANCE REQUIREMENTS

WHAKATANE RIVER MAJOR SCHEME

ASSET MAINTENANCE REQUIREMENTS

1 REACH 1

Whakatane River 0 to 13 km (Mouth to Valley Road Recorder Site).

Cross-section 1 to 18.

1.1 Fairway/Channel

General Overview

Flight of the whole river scheme takes approximately 2 hours to give an
overview of the fairway/channel.  Followed up by staff inspection in the field
and response to any enquiries.

Manager/Design 1 day $500.00
Works Engineer 2 days $900.00
Supervisor 5 days $1,000.00

Flight $400.00
Travel 5 x 80 km @ 60 c $240.00

Share equally between the eight reaches of river.

Per Reach

Supervisor/Design Costs $300.00
Other $80.00

Cross-Section Survey

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

Surveyor and 2 labourers completes 4 to 5 cross-sections per day.  Office
work to reduce and analyse data is approximately 50% of the field time.
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Surveyor 7 days $2,300.00
Assistance 4 days $900.00
Labourer 4 days $640.00

Vehicle 5 x 160 km @ 60 c $480.00

Weed Spray/Maintenance

Miscellaneous maintenance of berms and channel fairway.
Predominantly noxious weed spray.
Estimate of costs developed from known costs of maintaining Opotiki Rivers,
3.5 km/day per 2 man gang.

Lab 16 days $2,560.00
Supervisor 1 day $240.00
Materials $340.00
Vehicle/Spray Unit 8 x 80 km x 60 cents $380.00

Beach Shaping

Not required in this reach of river at this stage.

1.2 River Banks

General Overview

Visual inspection of river banks of the whole river system.

Supervisor 1 day $400.00
Labourer 4 days $650.00
Vehicle 500 km @ 60 c $300.00

Share equally between the eight reaches.

Per Reach Supervisor $50.00
Labour $80.00
Other $40.00

Layering

Willows are cut and “layered” into the river bank when they are between 8
and 12 years old.  This work is therefore given a work frequency of 10 years
but the work is undertaken annually as there are willows of different age
throughout the river system.  These willows shoot out new growth which is
required to be “layered” again in a further ten years.  A 2 man labour gang
will layer 150 m per day.

Labour $320.00/day
Vehicle/Plant $100.00/day
Supervisor $100.00/day
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Tree Clearing

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

A 4 man labour gang clears and burns 400 m per day.

Labour $640.00/day
Material/Machine/Vehicle $1,760.00/day
Supervisor $100.00/day

Fence Maintenance

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

8,290 m @ 10% @ $2.00 = $1,660.00

Labour $960.00
Supervisor $140.00
Materials $560.00

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% (260 m) of the work will be completed each year
assuming that access is available 50% of the time.

Machine and Materials $17,485.00
Supervision $1,100.00

1.3 Buffer Zone

There is presently no buffer zones in this reach of river.

1.4 Stopbank

Minor Floodgates



November 1997 Whakatane River Scheme Asset Management Plan

57 q:\mas\ors\docs\whk river asset mgmt plan

Floodgate inspections need to be carried out on a fortnightly basis.  It takes
one day to visit and check all minor floodgates.  Most of the floodgates are in
this reach but split costs based on length of stopbank in the reach.

Labour 1 day $320.00
Supervisor 1 hour $50.00
Vehicle/other $100.00

XS 1-18 85% stopbanks
XS 18-38 15% stopbanks

Therefore for this reach

Labour $270.00
Supervisor $43.00
Vehicle/other $85.00

General Inspection

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

Supervisor 5 days $4,100.00
Labourer 1 day $320.00
Vehicle 600 km @ 50 c $300.00

Split as above

Supervisor $3,485.00
Labour $270.00
Vehicle/other $255.00

Survey

Five yearly long section and representative cross-section survey of stopbank.
Surveyor and labourer completes 3 km per day plus office work of 50% of
field work for surveyor.

XS 1-18 72.76 km of stopbank.

Surveyor $14,500.00
Labourer $3,900.00
Vehicle/other $1,950.00
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Miscellaneous Maintenance

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

Total Scheme Labour 2 men for 2 weeks $3,200.00

Supervisor $850.00
Vehicle/Materials $5,000.00

Split as previous Labour $2,720.00

Supervisor $850.00
Vehicle/Materials $4,250.00

Stopbank Reconstruction

Stopbank reconstruction/top up to restore banks to full design height.  It is
difficult to ascertain what settlement will occur; the best estimation is that
every 20 years 5% by volume and 20% by length requires work.  Direct costs
remain the same as for now but ancillary costs are only assumed to be 60%
and no allowance has been made for any compensation.

1,356,609m3 @ 5% @ $4.58/m $310,661
72.33 km @ 20% @ $27.82 @ 0.60 $243,006

$553,700

Supervisor/design $72,220.00
Labour $10,000.00
Other/works $471,480.00

Total $553,700.00

1.5 Major Floodgates

Normal Inspection

Regular operational check of floodgates every 2-4 weeks depending on
prevailingweather conditions.  This reach includes 2 major floodgates Kope
Orini and Te Rahu.

Labour ½ day $80.00
Supervisor 1 hour $50.00
Vehicle/other $20.00

Annual Inspection

Detailed inspection of every gate at least once a year.

Labourer 1 day $160.00
Supervisor ½ day $200.00
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Vehicle $20.00

Desilting

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

Labour 1 day $160.00
Supervision 2 hours $100.00
Machine/other $1,050.00

Miscellaneous Maintenance

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

Labour 1 man 4 days $640.00
Material/works $3,000.00
Supervisor 1 day $460.00

Ancillary Replacement

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

Supervisor 5½ days $2,530.00
Labour 27 days $4,340.00
Materials/work $17,640.00

Floodgate Replacement

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

Present value of floodgates is:

Te Rahu $546,965.00
Kope Orini $226,289.00

Total $773,254.00

Supervisor/Design $90,732.00
Works/Contract $604,880.00
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1.6 Pump Stations - Te Rahu and Fortunes Road

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.

Labour 2 men x 1 hour $40.00
Vehicle/other $30.00

Six Month Inspection

Full pump station check (see Appendix 3 Pump Station check sheet).

Labour 2 men x 1½ hours $60.00
Supervisor 1 hour $50.00
Vehicle/other $30.00

Miscellaneous Maintenance

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

Supervisor/Design 1 day $500.00
Labour 5 days $800.00
Works/other $17,200.00

Pump Recondition

Major refurbishment of pump including replacement of bell mouth, shaft,
deflector casing and build up and balance impellors.  Based on average 10
year cycle.

Supervisor/Design 8 days $4,000.00
Labour 15 days $2,400.00
Works $56,600.00

Major Maintenance

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

Supervisor/Design 8 days $4,000.00
Labour 15 days $2,400.00
Works $39,600.00
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Pump Station Replacement

The life of a pump station structure is estimated at 50 years on average.
Present replacement value of Te Rahu is $276,100 and Fortunes Road
$126,200.

Supervisor/Design 100 days $55,065.00
Labour 25 days $3,930.00
Materials/Contract $334,305.00

1.7 Pump Stations - Kope Orini

This station requires a slightly different maintenance regime than the other
stations.

Normal Inspection

As per other stations

Labour 1 hour $20.00
Vehicle $30.00

Six Month Inspection

As per other stations

Labour ½ day $80.00
Supervisor 1 hour $50.00
Vehicle $20.00

Miscellaneous Maintenance

Repaint buildings plus motor and gearbox.  Repair/replace seals, bearings and
minor electrical work.  Based on 5 year cycle.

Labour 3 days $480.00
Supervisor 1 day $500.00
Works/Materials $9,000.00

Major Maintenance

Replace/Refurbishment weedscreens, switchboards etc.

Supervisor 4 days $2,000.00
Labour 15 days $2,400.00
Works/Materials $61,500.00
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Full Replacement

This structure has an anticipated life of 50 years.  Present replacement value
is $396,500.

Supervisor 105 days $57,000.00
Labour 15 days $2,475.00
Contract/Materials $337,025.00

2 REACH 2

Whakatane River 13 to 19.7 km (Valley Road to Pekatahi Bridge) cross-section 18-38.

2.1 Fairway/Channel

As per Reach 1.

General Overview, Cross-section Survey, Weedspray/Maintenance.

2.2 River Banks

As per Reach 1 in terms of work carried out except no rockwork.  Costs
calculated on same basis.

General Overview, Layering, Tree Clearing/Burning, Fence Maintenance.

2.3 Buffer Zone

Inspect/Maintenance Fence.

The inspection component of this work is carried out in conjunction with the
river bank inspection but is undertaken once a year.  Maintenance of the
buffer fences is ongoing and it is estimated that 10% of the fence requires
repair each year and that it costs 50% to carry out repairs.

1,520 m @ 10% @ $2.00 = $300.00

Labour $160.00
Supervisor $40.00
Materials/Other $100.00

Clearing

As the vegetation reaches an age of approximately 15 years it will need to be
removed.  It is anticipated that there may be a market for the timber in some
instances.  If not the trees will need to be felled and burned.  It is assumed for
the purposes of this plan that 1/15 or 6.67% is cleared and burned every year.
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Cost $4,000/ha with 3 days/ha.  Buffer zone 15 m wide 220 m/day clearing.

Labour cost  $320/day Supervisor $60.00
Supervisor cost $120/day Labour $160.00
Machine/Materials $880/day Materials/Machine $440.00

Burning

Cost $2,850/ha with 2 days/ha 320 m/day.

Labour cost $320/day Supervisor $40.00
Supervisor $120/day Labour $100.00
Machine/Materials $935/day Machine/Materials $330.00

2.4 Stopbanks

As per Reach 1.

Minor Floodgates, General Inspection, Survey, Miscellaneous Maintenance,
Stopbank Reconstruction.

Stopbank Reconstruction

XS 18 to 38 13.07 km stopbank.

202,683 m3 @ 5% @ $4.53/m3 $46,415.00
13.07 km @ 20% @ $27.82/m @ 0.60 $43,560.00

$89,975.00

Supervisor/Design 24 days $11,740.00
Labour 31 days $5,000.00
Works/Contract $73,240.00

3 REACH 3

Whakatane River 19.7 to 26.6 km (Pekatahi Bridge to Ruatoki Bridge).

Cross-section 38-46.

3.1 Fairway/Channel

As per Reach 1 with additional requirement of beach shaping in this section
of river.



Whakatane River Scheme Asset Management Plan November 1997

q:\mas\ors\docs\whk river asset mgmt plan

64

General overview, Cross-section Survey, Weed Spray/Maintenance.

Beach Shaping

Gravel build up occurs on the inside bends of the river system.  This requires
some reshaping work on average once every 5 years to move the gravel into
the deeper parts of the river and reduce the pressure on the outside bend.  It is
assumed 20% is undertaken each year.  Cost is $14/m, 3250 m in this reach.

650 m @ $14.00 Works/Contract $9,100.00
Supervisor 2 days $1,000.00

3.2 River Banks

As per Reach 2.

General Overview, Layering, Tree Clearing/Burning, Fence Maintenance.

3.3 Buffer Zone

As per Reach 2.

Inspect/Maintenance Fence, Clearing, Burning.

4 REACH 4

Whakatane River 26.6-41.6 km (Ruatoki Bridge to Limeworks).

Cross-section 46-58.

4.1 Fairway/Channel

As per Reach 3.

General Overview, Cross-section Survey, Weed Spray/Maintenance, Beach
Shaping.

4.2 River Banks

As per Reach 2.

General Overview, Layering, Tree Clearing/Burning, Fence Maintenance.

4.3 Buffer Zone

As per Reach 3 but there is an increased requirement for maintenance of
buffer zone fencing due to more regular damage in this area.

Estimated that 20% of fence requires repairs each year.
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Supervisor $150.00
Labour 6½ days $1,040.00
Materials/other $600.00

5 REACH 5

Waimana River 0 to 9.1 km (Confluence to Cross-section 12).

5.1 Fairway/Channel

As per Reach 3.

General Overview, Cross-section Survey, Weed Spray/Maintenance, Beach
Shaping.

5.2 River Banks

As per Reach 2.

General Overview, Layering, Tree Clearing/Burning, Fence Maintenance.

5.3 Buffer Zone

Only a minimal area of buffer zone is established in this reach.

6 REACH 6

Waimana River 9.1 to 15.8 km (Cross-section 12-21).

6.1 Fairway/Channel Error! Bookmark not defined.

As per Reach 3.

General Overview, Cross-section Survey, Weed Spray/Maintenance, Beach
Shaping.

6.2 River Banks

As per Reach 2.

General Overview, Layering, Tree Clearing/Burning.

6.3 Buffer Zone

There is presently no buffer zones in this reach of the scheme.
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7 REACH 7

Waimana River 15.8 to 19.2 km (Cross-section 21-25).

7.1 Fairway/Channel

As per Reach 3.

General Overview, Cross-section Survey, Weed Spray/Maintenance, Beach
Shaping.

7.2 River Banks

As per Reach 2.

General Overview, Layering, Tree Clearing/Burning, Fence Maintenance.

7.3 Buffer Zone

Only a minimal amount of buffer zone is established in this reach at present.

8 REACH 8

Waimana River 19.2 to 26.7 km (Cross-section 25 to 33).

8.1 Fairway/Channel

As per Reach 3.

General Overview, Cross-section Survey, Weed Spray/Maintenance, Beach
Shaping.

8.2 River Banks

As per Reach 2.

General Overview, Layering, Tree Clearing/Burning, Fence Maintenance.

8.3 Buffer Zone

As per Reach 3.

Inspect/Maintenance Fence, Clearing, Burning.

9 REACH 9

Other Tributaries eg Waioho.

9.1 Fairway/Channel

General Overview
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Annual inspection and response to enquiries on tributaries of the Whakatane
and Waimana Rivers, in particular the Waioho.

Works Engineer 1 day $450.00
Vehicle 150 km @ 60 c $90.00

Survey

Long-section survey of the bed level of major tributaries and cross-sections
as required.  Estimated 4 km every 5 years.

Surveyor 3 days $1,000.00
Assistant 2 days $450.00
Vehicle 300 km @ 60c $180.00

Weedspray/Maintenance

Miscellaneous maintenance of berms and fairway channel.  Predominantly
weedspray with some minor vegetation clearing.

Lab 6 days $960.00
Supervisor 1 day $240.00
Materials $100.00
Vehicle/Spray Unit 3 x 80 km @ 60c $144.00

Excavation

Desilting of lower reaches every 2 years.  Estimated at 80 hours for
excavator.

Works Engineer 2 days $900.00
Machine/Vehicle $8,000.00

9.2 River Banks

General Overview

Done as part of fairway channel inspection.

Tree Clearing/Burning

Removal of unwanted vegetation from banks on an annual basis.  Two
labourers for 1 week.

Supervisor 2 days $430.00
Labourer 10 days $1,600.00
Vehicle/Machine $500.00
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10 FLOOD DAMAGE REPAIRS

Each year some works will be required to repair damage caused by minor
freshes/floods in the rivers.  It is estimated that approximately $50,000 per year will be
required.  This has been split between the reaches based on the likelihood of damage
occurring in that reach.

Reach 1 (Mouth to Valley Road) Supervisor ½ day $120.00
Labour 3 days $480.00
Works $1,000.00

Reach 2 (Valley Road to Pekatahi Bridge) Supervisor 1 day $240.00
Labour 1 week $800.00
Works $3,960.00

Reach 3 (Pekatahi Bridge to Ruatoki) Supervisor 2 days $480.00
Labour 2 weeks $1,600.00
Works $10,000.00

Reach 4 (Ruatoki to Limeworks) Supervisor 2 days $480.00
Labour 2 weeks $1,600.00
Works $10,000.00

Reach 5 (Confluence to XS 12) Supervisor 1 day $240.00
Labour 1 week $800.00
Works $1,960.00

Reach 6 (XS 12 to XS 21) Supervisor 1 day $240.00
Labour 1 week $800.00
Works $3,120.00

Reach 7 (XS 21 to XS 25) Supervisor 1 day $240.00
Labour 1 week $800.00
Works $2,960.00

Reach 8 (XS 25 to XS 33) Supervisor 2 days $480.00
Labour 2 weeks $1,600.00
Works $8,000.00
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APPENDIX 2 EXPENDITURE TABLES
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APPENDIX 3 DISASTER RESERVE
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APPENDIX 4 FLOOD DAMAGE RESERVE
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APPENDIX 5 RENEWALS FUND
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APPENDIX 6 LOAN REPAYMENT SCHEDULE AS AT 30 JUNE 1997
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GLOSSARY

ACCRUAL ACCOUNTING
Recognition of revenues as they are earned and expenses as they are incurred.

ACTIVITY
An activity is the work undertaken on an asset or group of assets to achieve the desired
outcome.

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

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

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

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

ASSET MANAGEMENT PLAN (AMP)
A plan developed for the management of one or more infrastructural assets that combines
multi-disciplinary management techniques (including technical and financial) over the life
cycle of the asset in the most cost effective manner to provide a specified level of service.  A
significant component of the plan is a long term cashflow projection for the activities.

ASSET MANAGEMENT STRATEGY
A strategy for asset management covering, the development and implementation of plans and
programmes for asset creation, operation, maintenance, rehabilitation/replacement, disposal
and performance monitoring to ensure that the desired levels of service and other operational
objectives are achieved at minimum cost.

ASSET REGISTER
A record of asset information considered worthy of identification, including inventory,
historical, financial, condition, construction, technical and financial information about each.

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

Priorities are usually established on the basis of financial return gained by carrying out the
work (rather than risk analysis and optimised renewal decision making).
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CAPITAL EXPENDITURE (CAPEX)
Expenditure used to create new assets or to increase the capacity of existing assets beyond
their original design capacity or service potential.  CAPEX increases the value of an asset.

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

COMPONENTS
Specific parts of an asset having independent physical or functional identity and having
specific attributes such as different life expectancy, maintenance regimes, risk or criticality.

CONDITION MONITORING
Continuous or periodic inspection, assessment, measurement and interpretation of resulting
data, to indicate the condition of a specific component so as to determine the need for some
preventive or remedial action.

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

CRITICAL ASSETS
Those assets for which the financial or service level consequences of failure are
sufficientlysevere 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.

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.



Whakatane River Scheme Asset Management Plan November 1997

q:\mas\ors\docs\whk river asset mgmt plan

94

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 costsanalysis, short term
maintenance planning and long term planning purposes.

FINANCIAL STATEMENTS
Balance sheets, profit and loss accounts, statements of changes in financial position, notes and
other statements which collectively are intended to give a true and fair view of the state of
affairs and profit or loss of an entity for a defined period.

GENERALLY ACCEPTED ACCOUNTING PRINCIPLES (GAAP)
Approved financial reporting standards (within the meaning of the Financial Reporting Act
1993) so far as those standards apply to a particular entity; or, where there are no approved
standards, accounting policies that are appropriate to the entity and have authoritative support
within the accounting profession in New Zealand.

GEOGRAPHIC INFORMATION SYSTEM (GIS)
Software which provides a means of spatially viewing, searching, manipulating, and
analysing a data-base of records.

INFLATION RATE
A rate of increase applied to costs incurred at a future date to reflect the relative purchasing
power of money in terms of a chosen time, usually the present.

INFRASTRUCTURAL ASSETS
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.
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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.

MAINTAINABILITY
A characteristic of design and installation usually identified by the time and effort that will be
required to retain an asset as near as practical to its new or desired condition within a given
period of time.

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

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

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

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

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

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.
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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 activitie s 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.

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

REPAIR
Action to restore an item to its previous condition after failure or damage.

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

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

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

ROUTINE CORRECTIVE MAINTENANCE
Corrective maintenance, excluding emergency corrective and programmed corrective
maintenance.
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ROUTINE MAINTENANCE
Day to day operational activities to keep the asset operating (replacement of light bulbs,
cleaning of drains, repairing leaks, etc) and which form part of the annual operating budget,
including preventative maintenance.

SERVICE MAINTENANCE
Service undertaken seasonally or annually to enable the required level of service to be
delivered.

SERVICE POTENTIAL
At any point in the life of an asset, its ability to provide a service over and above a minimum
acceptable standard.

STATEMENT OF STANDARD ACCOUNTING PRACTICE (SSAP)
Methods of accounting approved by the Council of the NZ Society of Accountants for
application to all financial statements.

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

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

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

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

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

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

USEFUL LIFE
May be expressed as either:

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

(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.
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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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