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Foreword 

This plan is a statement by Environment Bay of 
Plenty, the Manager of the Kaituna Catchment 
Control Scheme, as to how it will manage the river 
and lake control assets of the scheme. The plan 
represents prudent management as required by the 
Local Government Act 2002 including Section 90 of 
the Act, namely the Policy on Significance.  This 
updated edition meets the requirements of the asset 
management improvement plan. 
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Executive Summary 

The purpose of this plan is to provide a document for the management of the flood control 
and lake level control elements of the Kaituna Catchment Control Scheme and in particular 
its infrastructural assets.  The Scheme has been split at Okere into two areas: the “Upper 
Kaituna” i.e. Lakes Rotorua and Rotoiti and their tributaries, and the “Lower Kaituna” i.e. the 
lower Kaituna River and tributary streams, canals and drainage network 

This plan supersedes the 1998 Lower Kaituna River Scheme Asset Management Plan. 

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, rockwork and other erosion 
protection measures, channels, lake level control structures pumps and various other major 
structures.  The current valuation at June 2003 (in terms of Local Government Act 
requirements) of the Upper Kaituna assets is $3.3 million, while for the Lower Kaituna it is 
$28.5m.  

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

Environment Bay of Plenty 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 75% of the original design 
placement rate. 

Environment Bay of Plenty 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 with general management, maintenance, operations and long term planning. The 
principal components are the asset management plans, asset register, Decfin Asset 
Management Module and the Decfin Financial Management System.   

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

The scheme has been separated into a number of locations and the key maintenance issues 
have been identified for each of these. 
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The average annual level of expenditure required to meet the scheme objectives and the 
desired levels of service, over the 50 year time horizon of the plan, is comparable to existing 
expenditure. However, some increase is brought about by the requirements of asset 
management and monitoring, establishment of a flood damage reserve and by the 
requirement to fund decline in service potential (depreciation). 

It is estimated that an average of $210,000 and $722,000 per year will generally be required 
for the Upper and Lower Kaituna areas respectively.  These sums will allow the regular and 
ongoing maintenance or renewal expenditure necessary to keep the assets operating at the 
required level of service and provide an allowance for occasional significant flood damage 
repairs.  They also include contributions to flood damage and disaster reserves, investigation 
projects and loan servicing. However they do not include the costs that may be required to 
fund more extreme flood or disaster damage repairs beyond the levels predicted in the plan. 

The scheme is funded largely by scheme rates, with a regional ratepayer contribution and 
minor miscellaneous other revenue making up the balance.   

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

NB: Dollars are expressed in June 2003 values other than where original scheme contract 
costs are given or as unless otherwise noted. 
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Chapter 1:  Introduction 

1.1 Asset to be Managed 

The Kaituna Catchment Control Scheme covers the catchments of Lakes Rotorua 
and Rotoiti as well as the catchment of Kaituna River, a total area of 1250 square 
kilometres (125 000 ha). The Scheme has in practice been split at Okere into two 
areas: an Upper Kaituna area and a Lower Kaituna area.   

In the Upper Kaituna area, the Scheme consists of:  

• Significant areas of soil conservation works where streams have been fenced 
and planted with native or exotic vegetation or allowed to regenerate, and 
detention dams.  

• Flood protection stopbanks on Waingaehe, Puarenga, Utuhina and 
Waiowhero Streams through the Rotorua urban area.  

• Stream clearing, straightening and construction of floodways on Ngongotaha 
and Waiteti Streams to minimise flooding.  

• Level control structures on Lakes Rotorua (Ohau Channel stop logs) and 
Rotoiti (Okere control gates). 

In the Lower Kaituna area: 

• 69 kilometres of stopbank.  

• 88 kilometres of canals and drains.  

• Six operative pump stations.  

• Several major floodgate, culvert and weir structures.  

• Riverbank protection - planting and rock riprap.  

• A mole structure at the river mouth. 

This Asset Management Plan deals with all of the above except the soil 
conservation works in the Upper Kaituna area.  Within this plan, the Upper Kaituna 
and the Lower Kaituna areas are generally dealt with separately.  

The location of the Kaituna catchment is shown in Figure 1, with the upper and 
lower catchments shown in more detail in Figures 2 and 3 respectively.  
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In the upper area, the scheme has substantial physical assets, including stopbanks, 
floodgates, drop structures, rockwork and other erosion protection measures.  The 
valuation, in terms of Local Government requirements, of these assets is $3.3 
million. The scheme assets in the lower area include stopbanks, drains, floodgates, 
drop structures, pump stations, rock work, plantings and other erosion protection 
measures.  The valuation of those assets is $28.8 million. 

This plan provides a single document intended to assist the managers of the Upper 
Kaituna River Scheme, the Bay of Plenty Regional Council (Environment Bay of 
Plenty).  It supersedes the 1998 Lower Kaituna Rivers Scheme Asset Management 
Plan. 
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Figure 1  Kaituna Catchment 
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Figure 2 Upper Kaituna Catchment 
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Figure 3 Lower Kaituna Catchment  
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1.2 Scheme History 

In common with all other similar river schemes throughout New Zealand the Kaituna 
Catchment Control Scheme was established under the provisions of the Soil 
Conservation Rivers Control Act 1941. This legislation had its genesis earlier this 
century and was, for its time, far reaching; Government recognised that flooding and 
drainage problems were best dealt with on a large scale (whole of catchment) basis. 
Major catchments frequently traversed more than one existing territorial authority (at 
that time county and borough councils). The magnitude of the problem was such 
that the authorities of the day determined that special purpose (ad hoc) authorities, 
with specialist engineering and soil conservation skills, were required to administer 
these functions and hence the creation of catchment boards and catchment 
commissions. The Bay of Plenty Catchment Commission was created in 1964 in 
response to flood problems in the region.  

1.2.1 Lower Kaituna 

However, in the lower catchment, flood protection and land drainage improvements 
have been undertaken since the 1890s in what was known as the “Kaituna Swamp”.  
The Te Puke Drainage Board and the Te Tumu-Kaituna Drainage Board carried out 
land drainage improvements during the early part of the 20th century.  In 1907 a 
serious flood led to the Kaituna River breaking out to the sea at Te Tumu, but with 
assistance the mouth migrated back to the Maketu headland.  In 1921 the Kaituna 
River Board was formed, which carried out river improvement works. By 1949 the 
two drainage boards were amalgamated with the river board.   

In response to floods in the lower Kaituna area in 1949 and 1951, the river mouth 
was permanently diverted through the Te Tumu cut in 1956.  Despite this cut, 
flooding and drainage concerns remained (significant floods occurred in 1962 and 
1967).  After the Catchment Commission was formed, design for the lower scheme 
was undertaken in the 1960s.  The final report was published in 1970, but works 
were not started until 1979 when the scheme was joined with the Upper Kaituna 
Catchment Control Scheme to form the Kaituna Catchment Control Scheme.  Lower 
Kaituna construction continued until 1992, although most work was completed by 
1986. 

The management of the drainage system within the Kaituna Basin, was formerly 
maintained by the drainage boards, then by the Tauranga County Council (between 
1958-1989) and its successor the Western Bay of Plenty District Council.  Separate 
rates were levied by the Western Bay of Plenty District Council for the Kaituna West 
and Kaituna East Drainage Districts. The management was passed to Environment 
Bay of Plenty in 1992 and the drainage rates were incorporated into the scheme 
rates. The drainage functions are now included in the Scheme. 

1.2.2 Upper Kaituna 

Within the upper Kaituna catchment, concerns over stream bank erosion, flooding 
and lake water quality resulting from growing urbanisation and bush clearing were 
investigated during the 1960s.  These investigations led to the proposed Kaituna 
River Major Scheme in 1969, and works were proposed for most of the major 
tributaries of the Rotorua and Rotoiti Lakes.  However, by 1975 only the 
recommended works on the Waingaehe Stream had begun. 

Further studies, concentrating on the upper catchment, led in 1975 to the proposed 
Upper Kaituna Catchment Control Scheme. This Scheme was wide-ranging in its 
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scope - “covering all water and soil management elements within the catchment” – 
and had the following objectives: 

• to arrest the deterioration of, and improve the water quality within Lakes 
Rotorua and Rotoiti 

• to control within the limits set by the National Water and Soil Conservation 
Authority, the maximum and minimum levels of the lakes 

• to control flooding of both urban and rural property 

• to control and prevent soil erosion, sedimentation and nutrient runoff from the 
surrounding catchment 

• to secure a catchment-wide management plan capable of effectively 
sustaining the natural assets of the lakes and environs for national, regional 
and local interests. 

Of a total proposed capital cost of $8.25m (in 1975 dollars), $0.5m was allowed for 
lake level control (i.e. the Ohau channel and Okere control structures) and $1.19m 
was allowed for flood control (i.e. of the lake tributaries).  Most of the proposals for 
the latter were as recommended in 1969.  (The remainder of the total cost was for 
soil conservation and water quality improvement projects). 

Construction works for the Upper Kaituna area were not commenced until 1974 and 
continued until the late 1980s.  Not all of the original proposals were however 
implemented.   

1.2.3 Combined Scheme 

In 1978 the Catchment Commission presented a proposed combined scheme (the 
Kaituna Catchment Control Scheme) to central government for approval.  This 
approval was given in 1979.  The expected cost of the scheme was $18.3m, 
including $802,000 for lake level control, $1.8m for flood protection in the upper 
catchment, $4.72m for flood protection in the lower Kaituna and $780,000 for 
drainage works in the lower catchment.  $15m was granted in central government 
subsidies for the scheme.   

In return for scheme subsidies, government generally required ratepayers of the 
scheme to commit to funding its maintenance in perpetuity (although in the lower 
area, until 1987 Government provided assistance with maintenance to the extent of 
about 25%).  The Catchment Commission/Environment Bay of Plenty effectively ran 
the upper and lower sections as separate schemes, and each was rated separately 
until 2002. 

Environment Bay of Plenty has in recent years created “whole of catchment” rating 
schemes for its major rivers.  As of 1 July 2002, the entire catchment has been 
under a single Kaituna Catchment Control Scheme differential rating system. 

1.3 Rationale for Ownership  

All rates are collected under a classified system under the provisions of the Rating 
Powers Act 1988. Under the local government reforms of 1989, Environment  
Bay of Plenty (The Bay of Plenty Regional Council) became the successor 
organisation to the Catchment authority. River schemes were set up under a 
tripartite arrangement involving the Government, the Catchment authority as the 
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designated manager of the schemes, and local scheme ratepayers. As noted above, 
the Government provided the majority of the funds for capital works with the local 
ratepayers providing the balance, and ratepayers were required to commit to 
funding its maintenance in perpetuity.  

Nowadays however, maintenance of the scheme rests largely with the scheme 
ratepayers with the balance coming from regional ratepayers.   

Following construction of the Upper Kaituna works, the flood protection measures 
for the tributary streams (largely through the urban area) were maintained by the 
Rotorua District Council.  Environment Bay of Plenty in 2003 has formally entered 
into a delegated maintenance contract with the District Council, under s7 of the Soil 
Conservation and Rivers Control Amendment Act 1946, and Environment Bay of 
Plenty has resumed responsibility for the ongoing funding of the scheme. The 
management and maintenance of the lower scheme (with the exception of the 
drainage assets prior to 1992) and of the Okere and Ohau control structures (and 
therefore of the lake levels) has always been performed by Environment Bay of 
Plenty.  

Environment Bay of Plenty, by virtue of its previous experience, has extensive 
knowledge of the asset, and the ability to ascertain customer requirements. 
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Chapter 2:  General Information 

2.1 Purpose and Ownership of the Plan 

The purpose of this plan is to provide, within one document, the means and 
mechanisms to enable the manager of the asset, to plan for the most efficient and 
economic ways to provide for sustainable ongoing management of the lake level 
control and flood protection components of the Kaituna Catchment Control Scheme. 

These assets need to be managed, to ensure they continue to effectively deliver the 
agreed 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 Bay of Plenty’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 Bay of Plenty 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 data provided by the financial systems, from Council 
policy, and from those who implement the works and contracts to maintain and 
provide the service. 

2.2 Legislative Requirements 

The principal regulatory requirements and accepted standards affecting the 
management of infrastructure assets result from: 

• Local Government Act 2002 

• Local Government (Rating) Act 2002 

• Resource Management Act 1991 
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• Soil Conservation and Rivers Control Act 1941 

• New Zealand Society of Accountants “New Zealand Accounting Standards”; 
generally accepted accounting practices (GAAP) as defined in particular by 
FRS – 3: Accounting for Property and Equipment.  

The Local Government Act 2002 provides councils with a framework of powers to 
carry out democratic decision making and action for and on behalf of its community. 
It also imposes accountability for prudent management and stewardship of 
community assets in the present and into the future. The Act requires councils to 
identify community outcomes and develop a comprehensive long-term council 
community plan (LTCCP) including the identification of assets and how those assets 
are to be managed. It is intended that this asset management plan will be a vehicle 
for developing and recording community outcomes in relation to the river schemes 
management, and will be a ‘feeder plan’ supporting LTCCP functions and forecasts 
and asset information. 

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

•  sustainable management of physical and natural resources 

•  consideration of alternatives and assessment of benefits and costs 

•  determination of best practicable options. 

2.3 Duration of the Plan 

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

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 – Upper Kaituna 

2.4.1 Catchment Description 

The Upper Kaituna Catchment covers Lakes Rotorua and Rotoiti, and their 
tributaries – i.e. the Kaituna catchment above Okere.  This is an area of 
approximately 626 km2, of which 511 km2 is land and the remainder, lake (BOPCC, 
1975).  The catchment includes rolling and steep hill country (including Mt 
Ngongotaha), the Mamaku Plateau and flat areas around the south of Lake Rotorua.   

The catchment land cover is a mixture of native and exotic forest, urban areas and 
pasture. 
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“Severe convection storms of short duration are common around Rotorua and may 
cause flooding of the tributaries if their catchments have been previously wet” 
(BOPCC, 1969).  Longer duration storms from the Pacific can also cause flooding. 

2.4.2 Overview 

The majority of the flood protection and lake control measures were built between 
1974 and 1989, under the Bay of Plenty Catchment Commission contract series 
UK1-UK13.  Some were done under contract, and others as hourly rate works.  In 
addition, a significant amount of land was acquired by the Crown during this period 
to allow works to proceed and to enable future maintenance.  The acquisition costs 
are additional to the works costs noted in the following sections of this chapter. 

The principal scheme assets include the following 

• the Ohau Channel control structure (Lake Rotorua level control) 

• the Okere Radial Gates (Lake Rotoiti level control) 

• excavated channels and spillways in the Ohau Channel and the Waingaehe, 
Puarenga, Utuhina and Ngongotaha Streams 

• stopbanking on the Waingaehe, Puarenga and Utuhina Streams 

• a diversion structure and grade control structures on the Waingaehe Stream 

• rock-reinforced overflows on the Ngongotaha Stream,  

• rock rip-rap bank protection on the Waingaehe, Puarenga, Utuhina and 
tributaries, Waiowhiro, Ngongotaha and Waiteti Streams, and 

• soil conservation assets (not covered by this plan). 
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2.4.3 Ohau Channel 

 

Figure 4  

(a) Site Description 

The Ohau Channel is the outlet for Lake Rotorua, and flows into Lake Rotoiti.  
The total length of the channel is approximately 2.3 km.  

(b) History and Description of Assets 

High Lake Rotorua levels in the early 1970s led to works to enlarge the Ohau 
Channel and hence to allow Lake Rotorua levels to drop.  Under Contract UK2 
in 1972 the channel downstream of the State Highway was enlarged, for a 
contract price of $18,015.  The channel was realigned just upstream of the 
highway in 1973 under Contract UK3, cutting off three meander loops and 
reducing the length by 200m.  The contract price was $12,403.   

In 1974 a gabion basket structure was installed at the upstream end of the 
channel to prevent lake levels falling too low in times of dry weather.  That 
structure was replaced in 1989 (Contract UK14, $299,287) by a permanent 
weir control structure, so that the level of Lake Rotorua could be better 
regulated.  The weir consists of a central portion 6 m wide, and two flanking 
sections at a higher level.  Within the central portion of the weir, stoplogs were 
built to allow a more refined regulation of lake level.  The stoplogs consist of 3 
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parallel sets of 3 lengths of 100 x 100 RHS1.  Thus the stoplogs can raise the 
central invert by 300 mm.  In practice, the stoplogs are either all in or all out. 

The structure also contains special features to assist fish and smelt passage. 

(c) Current Condition and Maintenance Requirements 

Routine maintenance involves checking the lake levels and adjusting the 
stoplog settings as appropriate. Resource consent conditions for the control 
structure specify an operating range for the lake level, and stoplogs settings 
are made so as to best meet these conditions.   

Little maintenance upstream of the state highway, and none downstream, is 
undertaken along the channel itself.  Nonetheless, some minor works have 
been subsidised by Environment Bay of Plenty – the results are not 
considered scheme assets.  

Recent modelling has concluded, albeit on the basis of limited calibration data, 
that the stoplogs do have an impact on Lake Rotorua levels: with stoplogs, a 
higher Rotorua Lake level than the “no-stoplogs” case is required to maintain 
the same outflow. However, the structure and stoplogs can only ever offer 
limited control over Lake Rotorua levels (compared to the control over the 
Lake Rotoiti levels that the Okere gates offer, for example). 

The structure and surrounding gabions are in good condition (see section 
3.7.4). 

2.4.4 Okere Gates 

Refer Figure 4. 

The Okere Falls Control Gates are located at the outlet of Lake Rotoiti, at the start of 
the Kaituna River.  They are operated to control the level of Lake Rotoiti and flows 
downstream in the Kaituna River. The three radial gates are 6.7m wide by 2.35m 
high.  They were built in 1982 under Contract UK4 ($421,292). 

(a) Current Condition and Maintenance Requirements 

Again, resource consent conditions for the control structure specify an 
operating range for the lake level, and gate settings are made so as to best 
meet these conditions.  The gates are telemetred, and can be adjusted 
remotely. 

The structure is in good condition (see section 3.7.4). 

                                             
1 Steel of “Rectangular Hollow Section” 
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2.4.5 Waingaehe Stream 

 

Figure 5  

(a) Catchment Description 

The Waingaehe Stream has a catchment of approximately 12 km2.  Upstream 
of State Highway 30, the catchment is rural.  Downstream, the catchment is 
urban, although not fully developed. This section of the stream flows across an 
alluvial fan and prior to the Scheme, flooding of around 18 ha occurred often.   

The 1% AEP2 design flow is estimated at 23 m3/s (see Table 12). 

(b) History and Description of Assets 

The first Upper Kaituna stream works of the scheme were on this stream in 
1974, considered at the time to be one of the more pressing areas of concern.  
The existing flooding problems, and the suddenness with which floods could 
occur were thought a threat to human life.  Bridges and willows obstructed the 
flow such that the estimated capacity was only 200-300 cusecs  (i.e. 6-9 m3/s). 
The design called for a 1% AEP flow capacity with 60 cm freeboard (reduced 
to 500 mm in 1975), from downstream of the state highway. The stream 
channel was widened from State Highway 30 to a point 120 m downstream. At 
that point, a floodway channel to the lake was built.   That channel takes flow 
to the west, under Robinson Ave (a new bridge was built at the time, but this is 
not regarded as part of the Scheme) and to the lake some 400 m to the south-

                                             
2 By definition, a 1% Annual Exceedence Probability (AEP) flood has a 1% probability of occurring in any one 
year. This is more commonly known as the 1 in 100 year flood.  Likewise a 10% AEP flood has a 10% probability 
of occurring in any one year, and is also known as a 10 year flood. 
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west of the original mouth.  Where needed to provide sufficient capacity, low 
stopbanks were built from State Highway 30 downstream to the diversion and 
along the floodway channel.  Four drop structures, built from rock and gabion 
baskets, were also built in the floodway channel to lower the bed gradient.  

The original stream channel is maintained by an intake structure and culvert at 
the upstream end of the diversion.  The intake structure is designed such that 
the original stream channel takes the bulk of normal flows (the total normal 
flow is of the order of 280 l/s), but allowing a minimum flow of between 28 l/s 
and 56 l/s in the floodway channel (as required by the consent conditions).  

The works were built in two stages – Contract UK1 in 1974 and Contract UK6 
in 1975.  Contract UK1 covered the reach just upstream of Robinson Ave to 
the floodway mouth, while Contract UK6 covered upstream of the UK1 works 
to State Highway 30.  The respective contract prices were $31,519 and 
$12,294 (all contract prices quoted are as at the time).  

Some rock riprap and concrete rubble has been used to stabilise the banks 
between State Highway 30 and the diversion, but it is unclear when this was 
placed.  Further rock has been placed in two locations downstream of the 
Robinson Ave bridge: one length was placed approximately 20 m from the 
bridge in 2003 in response to a seepage problem, and a second has been 
placed at a drainage outlet near Pohutukawa Ave.  Both these lots of rock are 
not considered Scheme assets.   

The diversion structure/culvert was replaced about eight years ago at the 
request of Fish and Game as fish had difficulty in traversing the structure. 

(c) Current Condition and Maintenance Requirements 

The floodway and adjacent reserve are maintained downstream of the state 
highway. (The Scheme does not maintain the original stream downstream of 
the diversion).   

Currently the floodway channel is in reasonable order, although in places the 
pumice banks have eroded to become rather steep.  (Within a few months of 
completion, “quite marked” slumping of the 1:1 batter slopes was evident.)  

Prior to the Contract works UK1, boreholes logs were recorded along the 
floodway alignment.  These showed the subsurface material to be sand or 
pumicey sand.  

Of the four drop structures built: 

• the lower 1.2 m drop structure (Contract UK1) is still functioning, 
although the gabion baskets appear to have been replaced with rock 

• the gabion baskets from the 75 cm drop structure of Contract UK1 have 
disintegrated, and the drop has reduced to about half the original. The 
channel has consequently scoured back upstream, along with what 
appears to be machine excavation, to give an even gradient to the 
Robinson Ave bridge. This does not appear to be a particular problem 
and there are no plans to rebuild the drop structure, but the bed 
scouring will require monitoring. F  
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• the 1.2 m drop structure at the diversion (Contract UK6) is still 
functioning, but again the gabion baskets have been replaced, in this 
instance by concrete rubble 

• the upper 75 cm drop structure (Contract UK6) has disappeared.  
Protection works at the wider replacement State Highway 30 bridge will 
have made this original structure redundant. 

Several flapgates on the right bank are jammed/broken or missing, and will 
need repair to prevent backflow during floods. 

Some willows are located below the diversion, and at some point in the near 
future will need to be trimmed or removed to maintain the floodway capacity.  

There have been some minor difficulties with horses grazing unleashed on the 
floodway reserve in the past, but now the delegated maintenance contract 
with the Rotorua District Council requires that area be regularly checked to 
ensure that stock are excluded.  
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2.4.6 Puarenga Stream 

 

Figure 6 

(a) Catchment Description 

The Puarenga Stream has a catchment of approximately 75 km2.  The upper 
parts of the catchment are in pasture and exotic forest.  The stream flows 
through Whakarewarewa Village, before passing through industrial and 
reserve areas to the lake.  The reach above State Highway 30 is fairly 
entrenched, and for much of its length poses no particular problems.  The 
exceptions are through the Whakarewarewa Village where rock riprap has 
been needed, and adjacent to the Waipa Mill entrance where some channel 
clearing and stopbanking works were originally proposed.   

Below State Highway 30, the gradient is very flat and around 24 ha of land 
was flooded regularly prior to the Scheme.   

The 1% AEP design flow is estimated at 53.2 m3/s. A flow recorder operated 
at the Forest Research Institute from 1976 until July 1997. During that time the 
highest observed flow was 48.3 m3/s, in July 1996. 

(b) History and Description of Assets 

Below State Highway 30, pre-Scheme, the channel had silted up and the bed 
level of the delta at the mouth was 1-2m higher than for other tributaries 
entering the lake.  By 1967, an industrial district had developed and 
businesses and landowners petitioned the Catchment Commission for flood 
protection.   
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The 1969 and 1975 proposals were to excavate the channel downstream of 
State Highway 30 (with the channel to be wider at the mouth than at the 
upstream end, because of constraints of lake level and bed level) and to make 
a diversion to increase the grade.  This diversion does not appear to have 
been made.  The proposals also called for a 2 chain wide reserve to be 
established. 

Proposals upstream were confined to the Waipa Mill entrance, and consisted 
of some channel clearing and low stopbanking.   

Works were not undertaken until 1983/1984 under Contract UK8, and were 
restricted to the reach downstream of State Highway 30.  Although not 
mentioned in the 1969 or 1975 proposals, the works also included 
construction of stopbanks on both sides of the channel and a 62m long 
reinforced concrete masonry block retaining wall on the right bank, and 
installing eight culverts under the stopbanks.  The work was completed for 
$90,286. 

Since the original works, riprap has been placed through the Whakarewarewa 
Village on the right bank (where houses have been threatened) and along 
short sections between State Highway 30 and the mouth. 

(c) Current Condition and Maintenance Requirements 

The current maintenance reach is from opposite Old Taupo Road to the 
mouth. Thus it includes the reach through the Whakarewarewa Village, but not 
the area around the Waipa Mill entrance.  

Problems are evident in the section below State Highway 30.  Stopbanks have 
a high pumice content and in places have steep batters.  Flapgate structures 
are subject to geothermal corrosion.  A hydraulic review of the stream capacity 
is required to establish whether the stopbank condition is an issue or not.  
(The 1975 design flow estimate was 120 m3/s, i.e. over twice the current 
estimate). 

The geothermal nature of the catchment presents particular challenges for the 
works. In areas where there are Scheme assets, the sections through 
Whakarewarewa Village and near the mouth are particularly active. 
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2.4.7 Utuhina, Mangakakahi, Otamatea  

 

Figure 7 c1809-6.tif  

(a) Catchment Description 

The Utuhina Stream has a catchment of approximately 60km2.   The upper 
parts of the catchment are in pasture and forest.  The Utuhina stream and the 
Mangakakahi (14 km2 catchment) and Otamatea tributaries flow through the 
western parts of the Rotorua urban area, and discharge into the Lake near 
Ohinemutu.  Below SH5 (Old Taupo Road), the stream gradient is flat.  Soils 
have a high pumice content, and geothermal activity occurs in the lower 
reaches. 

Around 57 ha was flooded in the years prior to the Scheme.   

The 1% AEP design flow for the Utuhina Stream at Lake Road is estimated to 
be 68 m3/s.   

The Utuhina was for some years the only stream that had a recorder on it, at 
Lake Road.  The largest observed floods were in 1967 (48.5m3/s) and in 1996 
(47.7m3/s). The recorder was removed in 1997.  Recent estimates of the May 
1999 flood, which caused significant damage elsewhere around Rotorua, put 
the peak flow in the Utuhina at 32 m3/s.  The estimated flow in the 
Mangakakahi for the same flood was around 8m3/s.  (RCL, 2003) 
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(b) History and Description of Assets 

The 1969 and 1975 proposals were to widen the Utuhina from the mouth to 
Old Taupo Road and provide low stopbanks.  For the Mangakakahi, the 1969 
report recommended widening from the Utuhina to Sunset Road, providing low 
stopbanks if required and replacing the culverts under Old Taupo Road with 
bridges.  For both streams, reserves were proposed along the length of the 
works.  The 1975 report noted that the Utuhina had become the highest 
priority for the Scheme. 

However the works were not commenced until 1979 and continued piecemeal 
until 1986.  By this time the design had been refined to specify concrete flood 
walls instead of earth stopbanks in places below Lake Road where space was 
limited.  With one exception, the works were done on an hourly rate basis as 
landowner issues were worked through and as land was acquired by the 
Crown.  The exception was the construction of a culvert under Sunset Road 
on the Mangakakahi and the construction of a nearby timber retaining wall, 
which were under Contract UK11 (contract price $145,546).  At some stage a 
second wall about 1m high has been placed on top of the original retaining 
wall, effectively making the structure higher. More recently, a fish ladder was 
placed in the culvert.  The culvert and fish ladder however is now considered a 
District Council roading asset and is not included in this Scheme. 

In 1984 the design flow (1% AEP) was reviewed by the Ministry of Works in 
light of a doubling of the available length of flow record from the Utuhina 
recorder since the 1975 estimate was made.  The design flow was revised 
downwards at this time (with a recommendation that the design flows for the 
other southern Lake Rotorua streams also be reduced). It appears that the 
reduction in flow, combined with difficulties securing land owner agreement for 
some sections of the Utuhina Stream, led to the original designs never being 
completed. In particular, the concrete flood wall on the right bank downstream 
of Lake Road does not tie into high ground.  It is also possible that other 
sections were not completed as designed: records of works in the area at the 
time are vague. 

A flood detention dam was built by the Rotorua District Council for the 
Mangakakahi Stream in 1998.  Nearby streets had flooded twice during 1996.  
The culvert outlet was designed to pass a 10% AEP flood, and the spillway to 
start operating at flows greater than a 1% AEP flow (although in the May 1999 
flood it actually spilled at lesser flows).  While the dam has the objective of 
reducing flooding in the Mangakakahi, and so meets Scheme objectives, it is 
not considered a Scheme asset.  Rather, it is covered by the Rotorua District 
Council stormwater asset management plan. 

Riprap has been placed along the Mangakakahi Stream downstream of this 
dam, and on Utuhina between the Water Supply/Treatment Plant and the 
mouth.  Major repairs to the timber retaining wall on the Mangakakahi Stream 
below Sunset Road were needed about three years ago. (The wall had been 
undermined and was leaning forward, probably as a result of the May 1999 
flood.  It needed anchoring back and backfilling.  Repairs were completed for 
approximately $3,000.) 

(c) Current Condition and Maintenance Requirements 

The current maintenance reach on the Utuhina is downstream from the Water 
Supply/Treatment Plant, while for the Otamatea and Mangakakahi Streams 
the reaches are from Pukehangi Road to the Utuhina.  
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A revised hydraulic analysis of the Utuhina stream, from the mouth to Old 
Taupo Road/State Highway 5, was recently been completed (RCL, 2003).  
Results indicate that significant lengths between Lake Road and Old Taupo 
Road would overtop in a 1% AEP flood; i.e. they are underdesign.   

By 1999, the Utuhina channel had become severely choked with willow 
growth, contributing to flooding problems in the 1999 flood.  Following that, the 
RDC began clearing the Utuhina stream channel, which is expected to 
significantly improve the waterway area.  The RCL report reflected stream 
conditions in 2002, but since then the Utuhina has been cleared up to the 
railway line and in 2003/2004 will be cleared from the railway line to the 
Mangakakahi.  The hydraulic model has been rerun with these improvements 
modelled, and although these clearances will make a significant improvement, 
works will still be needed to provide 1% AEP flood protection. 

The concrete walls would be ineffective in a flood. As noted above, they were 
never completed, due to land entry difficulties and revised design flow 
estimates.  The lower wall does not tie into high ground at the ends and there 
is a 0.5 m gap in the middle (presumably where a landowner has cut access to 
the stream).  Geothermal vents pass under the wall, and the walls have a 
lean. They do not appear to be well-founded, and the toe shown on the design 
plans has broken/deteriorated. One of the flapgates is not working. Likewise 
the upper wall does not appear well-founded, and it is possible that the higher 
strength concrete would be required.  The concrete walls have therefore been 
written off as assets.  

The geothermal nature of the Utuhina also presents difficulties and requires 
more thorough maintenance checks. (Section 4.4.5)  

There are no particular issues for the Mangakakahi and Otamatea Streams.  
Parts of the Otamatea are still overgrown, although the reach between the two 
Sunset Road culverts has been cleared.   Some flooding in the Otamatea 
upstream of the school on Sunset Road has been experienced. 



22 Environment Bay of Plenty 

Kaituna Asset Management Plan Operations Report 2003/09 

2.4.8 Waiowhiro Stream 

Figure 8  

(a) Catchment Description 

This stream is largely fed by Fairy Springs, just upstream of SH5, although the 
wider catchment (approximately 8 km2) includes the eastern slopes of 
Mt Ngongotaha.  It discharges to the lake at Kawaha Point.  The stream is 
largely urban, and several footbridges cross it. 

The 1% AEP flow estimate is 36 cumecs. 

(b) History and Description of Assets 

The stream was not mentioned in the 1969 or 1975 reports.  A proposed 
design, incorporating channel works and stopbanking as needed between the 
mouth and SH5 was prepared in 1978, but does not appear to have been built.  
Extra development has since occurred adjacent to the stream in the 
downstream reaches, creating pressure for maintenance of the stream.   

Some lengths of riprap have been placed on the stream banks by Rotorua 
District Council  in recent years. 
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(c) Current Condition and Maintenance Requirements 

The current maintenance reach is downstream of SH5.  

The SH5 culverts provide a constriction.  Some minor clearing of the channel 
is needed in some places, but in general the channel is in reasonable 
condition. 

2.4.9 Ngongotaha Stream 

 

Figure 9  

(a) Catchment Description 

The Ngongotaha Stream has a catchment of approximately 77 km2.   The 
upper parts of the catchment are on the Mamaku plateau and the western 
slopes of Mt Ngongotaha, and are a mixture of forest and pasture.  In its lower 
few kilometres the stream meanders markedly and it passes through the 
urban or semi-urban Ngongotaha township.   Around 25 ha of land was 
flooded regularly prior to the Scheme.  Accretion to the delta of approximately 
100m has occurred since 1946 according to aerial photographs. 

The 1% AEP design flow is estimated at 67 m3/s. A recorder at SH5 has been 
in place since 1976, and the largest observed flood during this period was of 
44.4 m3/s in 1986. 
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(b) History and Description of Assets 

The 1969 proposals were to widen the stream, provide some diversions to 
steepen the slope, to provide some riprap and to provide a 2 chain wide 
reserve.  By 1975, problems downstream of the Ngongotaha/Hamurana Road 
had been diminished by a diversion cut made by the Ngongotaha County 
Council just downstream of the road and by another cut near the mouth by a 
farmer.  The 1975 proposals were to widen the reach below the railway, to 
provide low stopbanks on the right bank below the railway, to clear the stream 
upstream of the railway and of the road bridge, to provide some riprap bank 
protection and to excavate a floodway.   

Scheme works eventually began in 1984 with Contract UK9 in 1984, covering 
the reach downstream of Ngongotaha Road.  These works involved stream 
channel excavation, stopbanking left and right bank upstream of mouth and 
the construction of two spillways with 1300 m3 rock work.  The contract price 
for the works was $72,158.   

Contract UK10 in 1985/1986 was completed on an hourly rate basis and 
involved channel realignment immediately upstream of Ngongotaha Road.  As 
of mid-1986, the cost had reached $20,000.   

Contract UK12 in 1987 covered the reach from Ngongotaha Road to SH5. It 
involved channel improvement and clearing, and the construction of four 
spillways with 484 m3 rock work.  The contract was completed for $31,800. In 
addition, the stream was diverted near SH5 to cut out a bend in 1983.  

Rock riprap was been repaired and placed in the last two years, downstream 
of Ngongotaha Road near the township, at an approximate cost of $50,000.  
There has also been some recent works upstream of SH5, around the 
Agrodome jet boat course. 

In a recent and ongoing project, channel and berm clearing upstream of 
Ngongotaha Road is being undertaken by the local Stream Care group, with 
the assistance of the Rotorua District Council and Environment Bay of Plenty 
as an Environmental Enhancement Fund project.  (That is, at no cost to the 
Scheme, other than minor advisory costs).   

(c) Current Condition and Maintenance Requirements 

The current maintenance reach is from SH5 to the mouth.  

A 1999 qualitative investigation into stream condition (capacity and erosion) 
noted that in the past there was some moderate slumping 2-3 km downstream 
of SH5 and some constricting willow/blackberry growth around the township 
(Environment B·O·P, 1999). Much of this growth has been cleared more 
recently.   

With some of the riparian land being in private ownership, maintenance of 
stopbanks and floodways can cause some problems. 

As with the Waiteti, the silt deposition at the mouth has led to requests that the 
mouth be kept navigable.  This however is not an objective of the Scheme. 



Environment Bay of Plenty  25 

Operations Report 2003/09 Kaituna Asset Management Plan 

2.4.10 Waiteti Stream 

Refer Figure 9  

(a) Catchment Description 

The Waiteti Stream has a catchment of approximately 75 km2.  The upper 
parts of the catchment are on the Mamaku plateau, and are a mixture of forest 
and pasture.  The stream in this section is entrenched in steep gorges.  It then 
flows through rolling pasture before flowing through the northern end of the 
Ngongotaha residential area over the last kilometre. 

The 1% AEP design flow estimate is 105 m3/s.  

(b) History and Description of Assets 

The 1969 report noted that flooding of the lower reaches occurred 
occasionally and also that there was some willow infestation and bank 
erosion.  The proposals were to widen the channel downstream of 
Ngongotaha Road and to create a 2 chain wide reserve.  The 1975 report 
indicated that no widening or stopbanking was required, and proposed only 
some channel clearing and bank protection.  A design was drawn up in the 
mid-1980s for some channel excavation and minor stopbanking.  However, 
only a small section of berm was cleared as at November 1987 and the 
stopbanks were never built. 

Several lengths of riprap have been placed along the stream banks at various 
times since 1978, some as Scheme works and some as non-scheme works.  
However, it is appropriate that all these lengths are regarded as Scheme 
assets now.   

Some willow clearing has also been undertaken as needed and when access 
has been  permitted. 

(c) Current Condition and Maintenance Requirements 

The current maintenance reach is from Ngongotaha Road to the mouth.  

Despite the 1969 recommendations, much of the berm below Ngongotaha 
Road remains in private ownership, making maintenance more difficult.  To 
date, the Scheme has not carried out maintenance work on these lengths of 
private land and it is not envisaged that this policy will change.  As noted 
above, there have however been some “works outside scheme” – riprap 
placement (which have however been valued as scheme assets in this plan) 
and berm recontouring i.e. erosion damage repairs.   

Silt deposits are evident just beyond the mouth, and some residents have 
requested that the mouth be kept navigable.  This however is not an objective 
of the Scheme.  (The 1975 report noted that the Ngongotaha County Council 
had built a groyne into the lake to keep the mouth open, at the request of the 
Wildlife Service.) 

Some vegetative constrictions and bank erosion are present for a few hundred 
metres below Ngongotaha Road Bridge, with minor erosion further 
downstream. 

A review of the stream hydraulics is programmed for 2003. 
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2.4.11 Other Streams 

The 1969 and 1975 reports proposed works for several other tributaries of Lakes 
Rotorua and Rotoiti.  However none of the works proposed were ever implemented, 
nor have maintenance works been carried out on these streams under the Scheme.  
Note that in general, the 1969 flow estimates are greater than those of 1975 and as 
the design flow estimates for the main streams already discussed have decreased 
further since 1975, it can be expected that the 1975 estimates for these other 
tributaries are also overestimates.  Nonetheless, with increased subdivision and 
lifestyle blocks around the lakes, it is possible that flood and erosion issues will once 
again arise for these streams. 

(a) Rotorua Tributaries  

Refer Figure 2 

Awahou — The original report (BOPCC, 1969) noted that some flooding had 
been recorded around Taniwha Springs.  It was proposed to create a reserve 
from mouth to main road and some build low stopbanks in the vicinity of 
Taniwha Springs.  The design flow was the 10% AEP, estimated in 1969 at 
76 m3/s, but only 25 m3/s in 1975.    The 1967 flood was estimated at 99 m3/s 
(BOPCC, 1969) - although that figure now seems extraordinarily high.  The 
stream is not considered a problem now. 

Hauraki — Flooding was due to an inadequate road culvert, and the original 
proposal was to replace the culvert.  The design flow (10% AEP) was 
estimated in 1975 to be 25 m3/s.  The 1999 stream condition survey noted that 
the stream is generally dry, but that with the heavily congested waterway 
(blackberry, logs, fences) flooding problems can arise after heavy rain.  (Note 
that the 1975 report estimated normal flows at 0.14-0.28 m3/s).  The 1967 
flood was estimated at 45.3 m3/s. 

Waiohewa — The 10% AEP design flow was estimated at 21 m3/s (BOPCC, 
1969).  No works were proposed.  The stream does remain congested with 
blackberry near the state highway, but is not considered a problem.   

(b) Rotoiti Tributaries 

Refer Figure 2 

Te Toroa — Flooding was an issue according to the 1969 report.  The reach 
from the mouth to 200 m upstream was given a design standard of 1% AEP, 
and it was proposed to excavate the channel and provide stopbanks.  From 
200 m to 800 m, the design standard was 10% AEP and it was proposed to 
excavate the channel to provide this capacity.  Upstream of 800 m from the 
mouth, it was proposed to clear the channel in each tributary and to provide 
stopbanks where needed to give 10% AEP capacity. The highway culverts 
were also to be replaced.   

The 1975 report recommended only that the channels be cleared and that the 
highway culverts should be upgraded (by the highway agency) to pass the 
10% AEP flow (11 m3/s).  Today the stream is not considered a problem, 
although some holiday houses at the mouth are vulnerable to flooding. 
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Hauparu Bay — Damage to houses had occurred prior to 1968, but channel 
improvements were made in that year.  The 1969 design called for a capacity 
of 10% AEP + 60 cm freeboard.  It was proposed to improve the existing 
stopbanks, channel and drop structure, and to purchase land for a reserve. It 
was noted that an extra culvert under the road was needed to give 1% AEP 
capacity, although this was not costed. 

The 1975 report recommended channel clearing only. “Some years ago this 
stream did cause some damage to houses and baches downstream of the 
highway, but since channel improvement and stopbanking works have been 
carried out the capacity of the stream has increased considerably …very 
recently a delta has built up near the mouth but this has most probably been 
caused by some isolated bulldozing works near the stream…” (BOPCC, 
1975). 

Today the silt load of the stream causes some problems.  Until recently, these 
problems included blockage of the highway culvert (Transit New Zealand 
replaced this in 2003 with a large box culvert).  Some accretion has occurred 
at the mouth.  Some flooding problems have been noted by the Rotorua 
District Council.    

Gisborne Point — The area is an alluvial fan created by three streams. The 
streams are generally dry but during heavy storms they carry a considerable 
quantity of pumice.  As the streams are not well defined, considerable damage 
was caused pre-Scheme.  Channel diversions, land acquisition, rock 
protection and channel excavations sufficient to carry the 1% AEP flow (centre 
and eastern streams) or the 10% AEP flow (western stream) were proposed.    
However, soil conservation measures in the upper catchment were 
implemented after 1975 and at the time this was considered sufficient to 
address the problems.  This assumption needs revisiting, and a review of the 
flood and erosion risk to the settlement is expected to be undertaken in the 
near future as a project item.  

Tawhakarere — The 1969 and 1975 reports stated that the channel was 
considered adequate for a 10% AEP flow, although they recommended that 
highway culvert be upgraded.  The stream is not considered a problem now.   

2.5 Principal Scheme Features: Lower Scheme 

2.5.1 Catchment Description 

The catchment area of the Kaituna River below the outlet of Lake Rotoiti is 
approximately 620km2 – approximately half of the total catchment.   

The flows from the upper catchment are attenuated by the storage effect that the 
lakes have, and fluctuations in the lower river flow tend to be dominated by the lower 
tributaries.  For example, even though the upper catchment makes up over half of 
the total area, the peak flow recorded at the Lake Rotoiti outlet at Okere is 56 m3/s, 
whereas it is 420 m3/s at Te Matai.  The major tributary that contributes most to 
flood flows is the Mangorewa River, although the Kaituna River itself also 
contributes significantly. In the floodplain area, other tributaries include the 
Parawhenuamea, Waiari, Ohineangaanga, Raparapahoe and Kopuaroa Streams. 

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

Within the Lower Kaituna area, the scheme includes 

• A total of 69 km of stopbanking, of the Kaituna and Mangorewa Rivers, the 
Maketu Estuary and the Kopuaroa, Raparapahoe, Ohineangaanga, Waiari 
and Parawhenuamea Streams and Canals and Singleton Drain 

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

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

• Floodgates preventing backflow into drains and canals without stopbanks. 

• Planting and rockwork 

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

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

► Kaituna River from the mouth to Te Matai - stopbank construction and 
channel widening with capability of conveying 1% AEP flows with 300 mm 
freeboard. (By definition, the 1% AEP flood has a 1% probability of occurring in 
any one year.  This is commonly known as the 1 in 100 year flood). 

 
► Kaituna River from Te Matai to Mangorewa confluence – stopbank 

construction at various locations to 10% AEP standard (10 year standard) with 
no freeboard allowance.  (At some stage in the future, it would be desirable to 
redefine this standard to one that includes a freeboard component. This will 
allow a meaningful comparison with standards elsewhere in the Scheme).  

 
► Lower Waiari, Ohineangaanga, Raparapahoe, Kopuaroa streams - stopbank 

construction to convey the 1% AEP event with 300 mm freeboard. 
 

► Parawhenuamea, middle Waiari streams – stopbank construction to 10% AEP 
standard with no freeboard allowance. 

 
► Kaituna Basin – improved drainage for 5500 ha of low-lying land. 

 
Most of the works were undertaken over the period from 1981 to 1986, although 
capital works continued until 1992. Minor bank erosion protection works and other 
modifications have continued, hence new assets are still being created. 
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Chapter 3:  Assets 

3.1 Objectives of the Scheme 

3.1.1 Upper Kaituna 

In addition to assets that meet soil conservation objectives, the Upper Kaituna 
portion of the Scheme consists of a number of component infrastructural assets to 
provide the following:  

• Lake level control for Lakes Rotorua and Rotoiti  

• Security from floods up to the 1% AEP level for the following streams: 

 Waingaehe – downstream of State Highway 30 

 Puarenga – downstream of State Highway 30 

 Utuhina - downstream of State Highway 5 i.e. Old Taupo Road  

 Waiowhiro -  downstream of State Highway 5  

 Ngongotaha - downstream of Ngongotaha Road 

 Waiteti  - downstream of Ngongotaha Road  

• Security from floods up to the 10% AEP level for the following streams: 

 Hauparu Bay – downstream of State Highway 30 

 Gisborne Point– downstream of State Highway 30 

• Reduced erosion of stream banks within the maintenance reaches (as defined 
in section 2.4) 

• An unobstructed and stable floodway within the maintenance reaches  

Note that the flood protection to be provided by the Scheme differs from that 
originally envisaged in the 1969 design proposals. 
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3.1.2 Lower Scheme 

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

• Security from floods up to the 1% AEP to some 9700 hectares of the Kaituna 
Basin.  

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

• Minimised erosion of riverbanks 

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

3.2 Description of the Assets 

3.2.1 Stopbanks 

Stopbanks (also known as flood banks) are compacted earth structures, which 
provide protection to urban and rural properties from floodwaters (Figure 10). The 
asset ‘stopbanks’ includes an allowance for the minor culverts and fences that 
normally surround or are part of the 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. 

3.2.2 Concrete Walls 

Concrete walls are constructed of reinforced concrete and provide the same function 
as the stopbanks; they are an integral part of the stopbank system. Concrete walls 
are generally constructed where there is insufficient width to construct an earth 
embankment.   

3.2.3 Channels  

Excavated channels to provide sufficient flow capacity for design floods or, in the 
Lower Kaituna, to provide drainage.  Also includes the spillways on the Ngongotaha 
(to allow floodwaters to cut across meander loops).    

3.2.4 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. The major floodgates in 
this scheme are in the Lower Kaituna area.   

Pump Stations 

Pump stations consist of mechanical and electrical equipment and an associated 
reinforced concrete structure and building, which raise water to a position where it is 
able to flow away under gravity. 
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The Scheme has several pump stations in the Lower Kaituna area.  Telemetry 
equipment at the Diagonal Drain pump station also is part of the Scheme.  

Weirs 

A weir is a structure built on the bed across a channel so as to restrict or hold back 
flows.  A weir has been built across the Ohau Channel to control the level of Lake 
Rotorua.  The weir has removable stoplogs to give greater control over the level. 

Radial Gates 

Radial gates are built across a waterway to control flow through the waterway and to 
control water levels either side of the gates.  The gates can be raised or lowered as 
required to achieve the desired flows/levels.  Radial gates have been built on the 
Lake Rotoiti outlet at Okere. 

Mole Structure 

The Kaituna River Mole keeps the river entrance from eroding and migrating 
eastwards. 

Figure 9  Schematic Illustration of River Scheme Assets 

 

3.2.5 Erosion Protection 

Rockwork, gabion baskets, concrete blocks, live protection and retaining walls are 
erosion control measures that are typically used in river schemes (Figure 10).  

Live Protection 

This is 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 
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habit down or near the water level in the river.  It is 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 
lower reaches.   

Although willows are present along the stream banks there are no live protection 
assets in the Upper Kaituna area.  Those willows have often been self-sown, do not 
contribute to the Scheme objectives and in some cases need to be removed.  

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

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

Rock 

Mechanically placed rock riprap provides a much higher degree of erosion 
protection than vegetative protection to the stream banks and stopbanks, but at 
substantially greater cost. 

Within the Upper Kaituna Scheme, rock has been used to protect the entrance and 
exit of three spillways (i.e. where floodwaters can cut across a meander loop) on the 
Ngongotaha Stream.   

Existing drop structures on the Waingaehe are constructed of rock and concrete 
rubble (less effective but cheaper than rock).  Drop structures are constructed in the 
bed of a waterway at a discontinuity in the bed profile, and are designed to dissipate 
the energy of water as it goes over a cascade, without erosion occurring, and so 
maintain existing gradients upstream and downstream of the structure.  Without the 
structures, the bed would tend to degrade from downstream up through the site.   

Within the lower area, rock has been used around the Maketu Estuary and on 
sections of the Kaituna River.  The drop structures in the Raparapahoe and 
Ohineangaanga were built from rock and gabion work (see below). 

Gabion Baskets 

Wire baskets or mattresses filled with rock. 

Retaining Walls 

Retaining walls can be built to stabilise a bank, but they tend to be more expensive 
than other options and are usually only found in locations where room is limited and 
where expensive assets on the bank would otherwise be at a greater risk.  A timber 
retaining wall has been built on the Mangakakahi Stream, upstream of Old Taupo 
Road. 

Concrete Blocks 

A further alternative is to line a vulnerable bank with large concrete blocks, usually 
available cheaply from concrete manufacturers as excess from a batch of concrete.  
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A lining of individual concrete blocks, unreinforced, has been placed in one location 
on the Utuhina Stream. 

3.3 Physical Parameters – Upper Kaituna 

The following tables 1 to 6 provide a summary of the physical parameters of the 
Upper Kaituna assets. The tables are also stored as spreadsheets in the computer 
files channel.xls, stopbank.xls, channel.xls, CWALL, timber wall.xls, STRUCTURES-
ROTORUA.xls and ROCK2003.xls, all stored in the directory 
V:\TS&RD\assets\valuation\UKCCS\. 

The methods of valuation are described in section 3.9.   

Table 1  Channel Excavation

Stream & contract Net excavation Value 
m3 2003$

Waingaehe UK1 9769 $44,382
UK6 1585 $7,201

Puarenga UK8 14144 $64,259
Utuhina 29095 $132,182
Ngongotaha UK9 2800 $12,721

UK12 (spillways) 5000 $22,716
Ohau UK2 26530 $120,531

UK3 20414 $92,743
Waiteti v little done
Mangakakahi part of culvert price

TOTAL 109336 $496,734

CCI June 2003 est 4450
Unit rate $4.54 per cu.m

Notes 1.  Only excavated material that did not go into building
     stopbanks has been included. 
2.  Utuhina volumes approximate only - derived from design drawings.   
     Possible that not all excavations made as designed
3.  Valued at weighted average of these excavations  
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Location River Length Previous Val Current Historical Value Year Built Age Depreciation Net Value
Distance m CCI CCI Cost

Puarenga RB 1075m 62 2040 4450 $9,067 $19,778 1984 19 $7,516 $12,262

Utuhina RB 431-646m 215 1900 4450 $39,560 $92,654 1982 21 $92,654 $0

Total Upper Kaituna 277 $112,431  $100,169 $12,262

Note (1): Historical Cost includes 15% for engineering design and supervision costs
        (2): Utuhina - Unclear exactly when built.  Historical cost assumed only.

Table 3
INFRASTRUCTURE ASSETS: CONCRETE WALLS (FLOODWALLS)

 
 
 
 
Table 4 

INFRASTRUCTURAL ASSETS  - STRUCTURES

Location Tender Year CCI when Assumed Age Yrs Life Replacement Depreciation Net Value
Price Built built Life (yrs) (yrs) Remain Cost 

Waingaehe Diversion Structure 50 8 42 $6,300 $1,008 $5,292
Okere Falls Control Gates $421,292 1982 2000 75 21 54 $1,171,718 $328,081 $843,637
Ohau Channel Control Structure $299,287 1989 3120 100 14 86 $533,585 $74,702 $458,883
Total $1,711,603 $402,783 $1,307,812

Current CCI estimate = 4450 (June 2003)

Notes:  1.  Ohau and Okere structure value based on historical cost.  25% engineering cost added to tender price to estimate replacement cost
            2. Waingaehe structure value based on replacement cost of similar structures in region  

 
 

Table 5 
 

INFRASTRUCTURAL ASSETS  - Timber Retaining Wall

Location Year Assumed Age Yrs Life Replacement Depreciation Net Value
Built Life (yrs) (yrs) Remain Cost 

Mangakakahi 1986 50 4 46 $17,250 $1,380 $15,870

Current CCI estimate = 4450 (June 2003)

Notes:  15% engineering costs included
            Repaired following flood damage 1999.
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Table 6 

 
 

3.4 Physical Parameters – Lower Kaituna 

The following tables 7 to 11 provide a summary of the physical parameters of the 
assets.  The tables are also stored as spreadsheets in the Environment Bay of 
Plenty computer directory (V:\assets\valuatio\kaituna\...).  The methods of valuation 
are described in section 3.9.   
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Table 7 Lower Kaituna – Pump Stations 

INFRASTRUCTURAL ASSETS  - PUMP STATIONS

Location Tender Year Assumed Age Yrs Life Replacement Depreciation Net Value
Price Built/Rebuilt Life (yrs) (yrs) Remain Cost 

Pump Station Structures
   Wetlands 1992 50 11 39 $98,141 $21,591 $76,550
   Bell B 1990 50 13 37 $252,447 $65,636 $186,811
   Maketu 1984 50 19 31 $469,295 $178,332 $290,963
   Diagonal Drain 1984 50 19 31 $636,350 $241,813 $394,537
   Bell A 1987 50 16 34 $267,722 $85,671 $182,051
   Kopuaroa 1987 50 16 34 $429,605 $137,474 $292,132
   Ford Rd 1982 50 21 29 $238,376 $100,118 $138,258

Pump Machinery
   Wetlands (disposed of) 1992 50 11 39 $0 $0
   Bell B 1990 50 13 37 $35,317 $9,183 $26,135
   Maketu 1984 50 19 31 $84,762 $32,210 $52,552
   Diagonal Drain 1984 50 19 31 $190,714 $72,471 $118,243
   Bell A 1987 50 16 34 $56,508 $18,083 $38,425
   Kopuaroa 1987 50 16 34 $56,508 $18,083 $38,425
   Ford Rd 1981 50 22 28 $84,762 $37,295 $47,467

Pump Electrical Components
   Wetlands (disposed of) 1992 30 11 19 $0 $0
   Bell B 1990 30 13 17 $12,181 $5,278 $6,903
   Maketu 1984 30 19 11 $30,829 $19,525 $11,304
   Diagonal Drain 2000 30 3 27 $52,524 $5,252 $47,272
   Bell A 1987 30 16 14 $13,417 $7,156 $6,261
   Kopuaroa 1987 30 16 14 $14,691 $7,835 $6,856
   Ford Rd 1981 30 22 8 $8,578 $6,291 $2,288
   Diagonal Drain Telemetry 2000 30 3 27 $11,691 $1,169 $10,522

Pump Risers and other Components
   Wetlands (disposed of) 1992 50 11 39 $0 $0
   Bell B 1990 50 13 37 $43,364 $11,275 $32,089
   Maketu 1984 50 19 31 $109,752 $41,706 $68,046
   Diagonal Drain 1984 50 19 31 $186,986 $71,055 $115,931
   Bell A 1987 50 16 34 $47,765 $15,285 $32,480
   Kopuaroa 1987 50 16 34 $52,300 $16,736 $35,564
   Ford Rd 1981 50 22 28 $30,538 $13,437 $17,101

Total Pump Stations $2,275,166

Current CCI estimate = 4450 (June 2003)

Notes:   1. Pump station structures and pump machinery (pumpsets) valued in 1996. Values adjusted in line with CCI since. 
               2. Diagonal Drain telemetry valued in 2002 (on basis of actual cost), and value adjusted in line with CCI since.  
               3. Replacement value of other pump electrical components has decreased in real terms since construction; 
                   original tender price adjusted to CCI = 2500 and assumed to be same value at June 2003.  
               4.  Pump riser costs taken from actual tender price and adjusted in line with CCI since.  
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Table 8  Lower Kaituna – Other Structures  

INFRASTRUCTURAL ASSETS  - OTHER STRUCTURES

Location Tender Year CCI when Assumed Age Yrs Life Replacement Depreciation Net Value
Price Built built Life (yrs) (yrs) Remain Cost 

Raparapahoe Drop Structure $114,000 1988 3050 20 15 5 $207,910 $155,932 $51,977
Ohineangaanga Floodgate $25,300 1989 3130 50 14 36 $44,962 $12,589 $32,373
Managhs FG and Culvert $59,200 1983 2030 50 20 30 $162,217 $64,887 $97,330
Browns Box Culvert $38,700 1983 2030 50 20 30 $106,044 $42,417 $63,626
Bells Rd Box Culvert $125,800 1983 2010 50 20 30 $348,141 $139,256 $208,884
Scowns Culvert $15,100 1991 3390 50 12 38 $24,777 $5,946 $18,830
Kaituna Wetlands Culvert $59,320 1999 3780 50 4 46 $87,293 $6,983 $80,310
Slaters Floodgate $18,452 2001 4300 50 2 48 $23,870 $955 $22,915
Ohineangaanga Overflow Culverts $99,968 2002 4310 50 1 49 $129,019 $2,580 $126,439
Kaituna Mole 1957 50 46 15 $222,500 $204,700 $58,800
Rangiuru Culvert 2003 4450 50 0 50 $40,000 $0 $40,000
Total $1,396,732 $636,247 $801,484

Current CCI estimate = 4450 (June 2003)

Notes:  1.  Except for mole, structure values are based on historical cost.  25% engineering cost added to tender price to estimate replacement cost
              2.  Mole structure valued in 1999. Value adjusted in line with CCI since, with addition of repair costs programmed for 2003/04 (contract let).  
                   Remaining life will be extended to 15 years as a result of these repairs
              3.  Rangiuru culvert cost is estimated final cost (actual not available at time of publication). Includes engineering costs   
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 Table 9  Lower Kaituna Erosion Protection 

Location Plan No Length (m) Replacement Cost 
(Flown 1/96) Planting Fencing Rockwork Planting Fencing Rockwork

Maketu Estuary 2140 $308,854 
Kaituna River Sheet 2 70 $10,103 

Sheet 4 500 500 $6,014  $2,405  
Sheet 5 1160 1160 $13,951  $5,581  
Sheet 6 1020 1020 $12,268  $4,907  
Sheet 7 880 880 625 $10,584  $4,234  $90,203 
Sheet 8 620 620 275 $7,457  $2,983  $39,689 
Sheet 9 380 380 $4,570  $1,828  
Sheet 10 560 560 $6,735  $2,694  
Sheet 11 1200 1200 $14,432  $5,773  
Sheet 12 330 330 $3,969  $1,588  
Sheet 13 140 $20,205 
Sheet 14 50 $7,216 
Sheet 15 35 $5,051 
Sheet 18 65 $9,381 
Sheet 19 770 770 255 $9,261  $3,704  $36,803 

Mouth to Ford Cut, right bank 800 $115,459 

Sub-total  $89,241  $35,696  $642,965 
15 % Engineering etc $13,386  $5,354  

Ohineangaanga drop structure $5,000 

Campny Rock (Mangorewa) (2001) $35,290 
Maketu Estuary (2002, 2003) $57,948 
Welds-Waitangi (2002) $28,304 
Welds-Mangorewa (2002) $22,133 
Ford Rd (2003) $19,745 

Total Kaituna Scheme 7420 7420 $102,627 $41,051 $811,385 

Rates: Rock $144.32 per m
Fencing $4.81 per m

Planting $12.03 per m

CCI June 2003 Estimate 4450

Note - Ohineangaanga drop structure value estimated at $5000 in 2003.
          Other rockwork in recent years valued at actual cost, prior to that at a lineal metre rate as above.
          Anticipated rock work around Ford property of approximate cost $32,500 - not included in this table
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Table 10  INFRASTRUCTURAL ASSETS - DRAINS AND CANALS

Canals Length (m)
   Kopuaroa 7610
   Raparapahoe 5620
   Ohineangaanga 2830
   Waiari 3820
   Parawhenuamea 2500
   Total 22380

Kaituna West Drains 0
   Bell B 1230
   Bell Rd 9670
   Bell A 2430
   McFarlanes 990
   off Kopuaroa 940
   Newsomes 2290
   Flaxtons 1590
   Factory + Atuaroa 3520
   off Ohineangaanga 1240
   Borough 1400
   Nintz 650
   Parawhenuamea 3850
   Brown Rd 480
   Slaters 1780
   Total 32060

Kaituna East
   Main A 1430
   Diagonal (to corner) 2710
   off end Diagonal 4520
   No.13 1770
   No.2 2130
   off No.2 850
   No.9 1030
   No.10 620
   Kaituna Rd to Diagonal 680
   Internal 2210
   No.8 230
   No.7 1450
   Kaituna Rd 5280
   No.6 840
   Hope's 400
   No.5 690
   No.4 610
   No.3 1330
   Main Outlet 990
   Crossan's 680
   Singleton's 1100
   Adjacent to Singleton's 2090
   Total 33640

Total canals + drains (m) 88080
Volume (cu.m) 528480

Excavation Rate $2.35 Earthworks 1,244,305$ 
Assumed average cross-section area 6 sq.m

Incl. Engineering 1,430,950$ 
CCI June 2003 estimate 4450
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Table 11 Lower Kaituna Stopbanks  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.5 Asset Capacity – Design Standards - Upper Kaituna  

3.5.1 Stopbanks, Floodwalls and Channels 

As noted earlier, the original design standards called for stream stopbanks to be 
built to the 1% AEP flood level, plus a freeboard, for “urban” streams – i.e. defined 
sections of the Waingaehe, Puarenga, Utuhina, Ngongotaha, Waiteti Streams and 
Gisborne Point streams.   The 1969 proposals added 600 mm freeboard, while the 
1975 proposals added 500 mm freeboard.  Those design standards also called for 
stopbanks on “rural” streams to be built to the 10% AEP flood level, plus a 
freeboard.  The 1969 proposals added 300 mm freeboard, while the 1975 proposals 
added 250 mm freeboard.   
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Table 12 shows the design standards and the most recent estimates of the flows for 
the various streams in the Upper Kaituna area.  

None of the 10% AEP stopbanks were ever built, and there are no plans to do so 
now.   

The design standard for stopbank assets in this scheme shall continue to be the 1% 
AEP level plus a freeboard of 500 mm.  (In practice the capacity shall be provided 
by a combination of channel cross-section, stopbanks and floodwalls.)  

Table 12  Design flood estimates 

Stream (location) Design flow and date of estimation 
Waingaehe 1% AEP 23 m3/s (1999) 
Puarenga  1% AEP 53.2 m3/s (2001) 
Utuhina 1% AEP 67.9 m3/s (2001)  
Mangakakahi no specific design (1975 estimate of 1% AEP was 30 m3/s) 
Otamatea no specific design (1998 estimate of 2% AEP was 11.8 m3/s) 
Waiowhiro 1% AEP 36 m3/s (1998) 
Ngongotaha 1% AEP 67 m3/s (2001)  
Waiteti 1% AEP 105 m3/s (2003) 
Awahou 10% AEP 25 m3/s (1975)  
Hauraki 10% AEP 25  m3/s (1975)  
Waiohewa  10% AEP 21 m3/s (1969) 
Te Toroa 10% AEP  11 m3/s (1975) 
Hauparu Bay 10% AEP  6 m3/s (1975) 

Gisborne Point  
• Western 
• Central 
• Eastern 

 

 
10% AEP  2 m3/s (1975) 
1% AEP  4 m3/s (1975) 
1% AEP  28 m3/s (1975) 

Tawhakarere 10% AEP 24 m3/s (1975) 
 
3.5.2 Structures 

The “capacity” of the Ohau Channel weir and the Okere Falls Control Gates will 
remain as designed; that is, they shall be operated as considered appropriate to 
meet the needs of lake and river users, within any constraints set by resource 
consent conditions for the structures.   

The Waingaehe diversion structure is required to allow flow down the original 
Waingaehe stream channel at all times. 

3.5.3 Erosion Protection 

Stream erosive power is a function of velocity, and it is not necessarily the case that 
average, nor stream edge velocity, in a 1% AEP flood is greater than in, for 
instance, a 5% AEP flood.   Even if it were, some bank edge erosion is acceptable 
and must be expected in floods less than the 1% AEP event.  Thus, ideally bank 
protection should be designed to withstand a 5% AEP event.  In practice, judgement 
and experience are used in designing and building bank edge protection. 

Drop structures and spillways shall be designed to withstand a 5% AEP event. 

Some assets (for example the Mangakakahi timber retaining wall) have been 
designed to a higher standard; such strategic structures may need a higher (e.g. 1% 
AEP) design standard. 
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3.6 Asset Capacity – Design Standards – Lower Kaituna 

3.6.1 Stopbanks 

Stopbanks are built to a level and grade where they will not be overtopped by the 
design flood (Table 13).  They are also constructed to appropriate batters and top 
width to ensure their structural integrity. 

Table 13 Design Levels for Kaituna Scheme Stopbanks 

Location Design Standard  
Design Flows 
(as estimated 

2000) 
Kaituna River: Mangorewa to 
Te Matai, Mangorewa River 

600m 
10% AEP (no freeboard)   

206 m3/s 

Kaituna River: downstream of 
Te Matai  

The higher of 1% AEP (500 
m3/s, 1998) plus 500 mm 
freeboard and 2.74m R.L.  

500 m3/s 

Bells Road The higher of 10% AEP (no 
freeboard) and 2.74m R.L. 

 

Singletons Drain The higher of 10% AEP (no 
freeboard) and 2.74m R.L. 

 

Parawhenuamea Stream 10% AEP (no freeboard)  29 m3/s  

Waiari Stream above SH2 10% AEP (no freeboard)  

Waiari below SH2 1% AEP plus 300 mm 
freeboard 

120 m3/s  

Ohineangaanga 1% AEP plus 300 mm 
freeboard 

87 m3/s 

Raparapahoe 1% AEP plus 300 mm 
freeboard 

120 m3/s 

Kopuaroa Stream 1% AEP plus 300 mm 
freeboard 

76 m3/s 

 
A design review has recently been undertaken (Environment Bay of Plenty, 2000).  
This concluded that the Kaituna River (at Te Matai) 1% AEP design flood could be 
reduced from 580 m3/s to 500 m3/s.  (Note however that there is a difficulty with 
calculation of flows derived from the Te Matai gauge because water levels have 
been affected by changing bed levels since the implementation of the scheme and 
are now also affected by the tide.  Nevertheless flood flows are not significantly 
affected by the tide, and the design review took careful account of these factors in 
refining the design flow estimates.) 

The review also proposed that the 1% AEP flood in the Kaituna be run with a 5% 
AEP tide (i.e. 1.62 m), and that a 5% AEP flood be run with a 1% AEP tide (2.06 m), 
with the highest levels being the design.  With a 500 mm freeboard added, this 
implies that the downstream design levels should be at least 2.56 m.  At this stage 
the minimum of 2.74 m will not be changed however.  

If topping up is required, the review recommended that the effect of sea level rise 
due to climate change be incorporated (0.49 m to 2100AD).  It proposed that for any 
top up works the design level in the lower reaches be the higher of the 1% AEP 
flood plus 5% AEP tide and the 5% AEP flood plus 1% AEP tide, both with freeboard 
added. Thus the minimum level to top up becomes (2.06 m + 0.49 m + 0.5 m = 
3.05 m).  In the Maketu Estuary, an additional 0.33 m should be added to allow for 
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an “estuary effect” (from strong storm winds causing differential levels in the 
estuary), bringing the minimum level to 3.38 m. 

3.6.2 Structures 

(a) Floodgates and Culverts 

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

Floodgates and culverts are sized accordingly to discharge a design flow for a 
particular storm/flood event. In general, floodgates and culverts on the Kaituna 
Scheme cater for a 10 year event.  

(b) Pump Stations 

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

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

(c) Mole 

The Mole of groyne at the Kaituna River mouth (Te Tumu) is designed to 
prevent the mouth migrating to the east, although no explicit design event has 
been specified.  

(d) Drop Structures 

Drop structures are generally designed to withstand a 5% AEP flood event.   
(Note that drop structures have been categorised as “erosion protection” 
measures in the upper Kaituna section of this plan. In the lower, the 
Raparapahoe has been categorised as a “Structures” (being made of gabions 
and subject to depreciations) as in the original Plan and valuation, while the 
Ohineangaanga has been classified under “Edge protection” (being mostly of 
rock and rubble, so will be topped up as required as for rock protection edge 
protection).  Either categorisation is acceptable.) 

3.6.3 Edge Protection 

Rock work is expected to provide bank protection in an up to 5% AEP flood event. 
No specific design standards are used for live protection assets.   

3.6.4 Drains 

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

3.7.1 Stopbanks 

The stopbanks were built from channel excavation, with no specifications controlling 
the type (particle size, grading) of material to be used.  As the soils typically have a 
high sand and pumice content, the stopbank material is not ideal.  Nonetheless, the 
stopbanks have generally held up well since construction. They are not high and as 
the catchments are small the floods are of short duration. Therefore they are not 
subject to sustained periods of high hydrostatic pressure. 

The Waingaehe stopbanks are in sound condition.  Excess material from the 
floodway excavation was placed behind the stopbanks over long distances, so that 
the banks are in effect flatter and more substantial.  However some of the flapgates 
from stormwater drains entering the stream need attention to prevent backflow.   

The Puarenga stopbanks are not in good condition over much of their length.  In the 
upper rightbank section of stopbank, the banks are overgrown and close to the 
stream channel, making maintenance difficult, although they are low.  Further 
downstream the banks have a high pumice content and steep batters. Geothermal 
activity threatens the foundations of the banks and has corroded flapgates of 
stormwater drains.  However, before any remedial works are designed, the stream 
hydraulics should be reviewed to determine the need for the stopbanks. 

The lower Utuhina stopbanks are also in an area of geothermal activity and likewise 
the foundations of the banks may be affected.  As noted earlier, the 
stopbank/floodwall system was never completed and some capital works will be 
needed to provide 1% AEP flood protection.  

The Ngongotaha stopbanks are in sound condition.   

3.7.2 Channels 

The channels generally appear to be in reasonable condition.  As noted elsewhere, 
sections of the Utuhina, Otamatea and Ngongotaha have been exceptions to this.  
Recent clearing on the Utuhina and Ngongotaha streams has restored much of the 
lost capacity from willow growth, and further clearing is planned.  As cross-section 
surveys are completed for the streams, quantitative assessments of the capacities 
of the channels will be obtained. 

3.7.3 Concrete Walls 

The Puarenga concrete wall is in good condition.    

The Utuhina concrete walls are in poor condition, and have been written off.  Any 
need for a replacement will become apparent following more detailed design work.  

3.7.4 Structures 

The Waingaehe diversion structure is functioning satisfactorily. It was replaced 
during the 1990s by Rotorua District Council. 

The Okere Falls Gates structure and the Ohau Channel weir both remain in good 
condition.  In recent years, the Okere Gates lifting cables and the Ohau Channel 
stoplogs have been replaced, and the actual gates on the Okere structure will be 
refurbished commencing in 2003/2004.  
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3.7.5 Erosion Protection 

(a) Rock Protection 

To date, rock riprap has generally survived well.  It is intended that rockwork 
shall be replenished where the remaining rock has fallen to below 75% of the 
original design placement rate.  

Only a limited amount of rock protection on the Ngongotaha spillways is 
visible.  It is likely that the rock has been covered by sediment from floods and 
by vegetation, but a more detailed inspection is warranted. 

(b) Timber retaining wall 

The Mangakakahi retaining wall was repaired in 1999 and remains in sound 
condition. 

(c) Concrete block bank protection 

The row of concrete blocks along the Utuhina banks remains stable, and will 
only need to be repaired should it suffer flood damage (e.g. undermining).  

(d) Drop Structures 

Two of the original drop structures in the Waingaehe Stream/floodway remain 
in reasonable condition – those at the diversion structure and at 720 m from 
the floodway mouth.  Of the other two (being the smaller pair of the original 
structures), the one near the state highway is no longer there and does not 
need replacing, while the other at 1,040 m has halved in height and has 
deteriorated but again is not essential to the Scheme. 

3.8 Asset Condition - Lower Kaituna 

3.8.1 Erosion Protection 

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

Where rockwork exists, repair works are initiated when the rock quantity remaining 
in place falls below 75% of the original design placement rate, to maximise stopbank 
security.  

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

Silt deposition has occurred on some inside bends in the lower river, particularly 
from the Waiari to Bells Road.  This has resulted in some erosion pressure on 
opposite side of the river.  There has also been degradation of the bed around Te 
Matai, which again has increased erosion potential in the vicinity (and has left the 
railway bridge piers more exposed).  
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The Ohineangaanga drop structure was rebuilt following floods in the 1990s. 

3.8.2 Stopbanks 

Data from cross-section surveys (generally 500 m apart), indicates that in many 
areas, there has been significant settlement of some stopbanks since construction. 
For example, by 1992, the average river stopbank level was about 260 mm below its 
initial construction level. A 1998 survey showed the stopbanks near Te Matai 
dropped on average a further 40 mm.  (This 40 mm drop represents a drop of 5% 
every 20 years, the figure used in the depreciation calculations.) 

Despite this settlement, a recent design review indicated that the design flows had 
dropped as discussed above and little top up was required.  In 2001, a top up of 
approximately 800 m either side of the Raparapahoe banks below the drop structure 
was undertaken.  

In some locations, the stopbank crest has been used for stock access, resulting in 
removal of the grass protection.  This increases the likelihood of erosion during an 
overtopping event.  Poor or inadequate (e.g. gorse and blackberry) cover on the 
stopbanks is a problem over lengths of the tributary (canal) and Maketu Estuary 
stopbanks. Also, especially around section 13-16, (from Bell Road to Raparapahoe 
confluence), the stopbank crest is variable, and again highlights the need for a 
regular longitudinal survey. 

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

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

3.8.3 Structures 

The River Mole at the Te Tumu mouth has steadily deteriorated to the point where 
its value has been assumed to be zero.  Works commencing in July 2003 will 
refurbish it, extending its life to 10-20 years from this time. 

A regular programme of maintenance is carried out on all other 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 3). 
Structural concrete is inspected periodically. At present all structures retain their 
structural integrity. 

3.8.4 Drains 

Drains are regularly and frequently maintained through excavation by digger, 
weedcutting, spraying and removal as required to maintain their hydraulic capacity. 

Recently, increased use of weed cutting has seen maintenance standards improve 
through more frequent clearing of drains. Peat shrinkage is an issue in the future 
effectiveness of drains. 
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3.9 Asset Value 

Valuation of assets is guided by the International Infrastructure Asset Management 
Manual (NAMS/IPWEA, 2000). 

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

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

Council (Environment Bay of Plenty) resolved in June 1993 to adopt the following 
policies: 

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

• That drainage networks be valued at replacement cost. 

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

The assets of the Kaituna Scheme have been valued accordingly. 

Following previous discussions with the 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). 

Depreciation is on the basis of the straight line method – i.e. a fixed percentage of 
the undepreciated “start” value is deducted each year. 

3.9.1 Concrete Walls – Upper Kaituna 

The method of valuation used for the Puarenga reinforced concrete masonry wall is 
“depreciated historical cost”, as it is lower and of different construction than most 
other walls for Environment Bay of Plenty Schemes. 

The method of valuation used for the Utuhina reinforced concrete walls is 
“depreciated replacement cost”.  This cost is based on other concrete wall 
construction works that Environment Bay of Plenty has carried out in recent times.   
Although the geothermal site conditions in the Utuhina would increase costs, the 
walls are not high and would not require as extensive formwork as required in these 
other works.   Regardless, the value of the wall has been written off, as it has 
deteriorated and would be ineffective in a flood. 

Net Value (Depreciated) June 2003  $12,262 

3.9.2 Stopbanks – Upper Kaituna 

Good data on the value of stopbanks in the Bay of Plenty region is available from 
recent upgrading work, in particular for the Rangitaiki River and the Waioeka-Otara 
Rivers over the last two years, and from the Asset Management Plans for the 
region’s major river schemes.    
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It is noted that if the stopbanks were to be rebuilt now, the methods of construction 
and available borrow would be markedly different from when the banks were 
originally constructed. Kaituna Scheme (upper and lower) stopbanks were built from 
borrow won from the streams; this material is no longer available, nor is it likely to be 
suitable, and borrow would have to be brought in from off site, thus significantly 
increasing the costs. 

Thus the cost for valuation purposes has been determined from stopbank costs for 
the Rangitaiki Floodway, where material had to be imported, rather than the 
historical costs from the Upper Kaituna Scheme. The costs have been increased by 
30%, to allow for smaller scale works (say 20%) and design (10%), thereby 
reflecting the way in practice the stopbanks will be renewed. Note that the historical 
costs included a supervision component.  The costs have also been adjusted 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 an average reconstruction will be required every 
twenty years. A depreciation rate of 0.2% has been used, i.e. after twenty years the 
stopbanks will have lost 4% of their value. Therefore, the valuation of stopbanks is 
by “depreciated replacement cost” (DRC). 

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

Figure 11 illustrates the depreciation — only a portion of the stopbank needs to be 
replaced every 20 years (volume is lost due to settlement and erosion); the 
remainder is retained.  

 

Figure 11 Depreciation of Stopbank   

(i) Valuation Summary 

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

Volume replaced to restore service potential Design bank level 
∇  

Ground 
level 
 

Original Stopbank Stopbank settlement and reconstruction
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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 

 
Compensation costs relate to land purchased or compensation for loss of use 
paid when structures were placed on land held in private ownership and/or 
adjoining land was utilised during construction. Compensation costs for the 
Upper Kaituna stopbank works were incurred over a substantial time period, 
and what information there is available on actual costs varies considerably. 
The rates for the Rangitaiki floodway were higher than for the remainder of the 
Rangitaiki-Tarawera Rivers Scheme, and as it could be expected that 
construction and compensation costs in an urban environment would be 
higher than for rural areas in general, the cost rates for the Rangitaiki floodway 
are considered a reasonable first approximation in the case of the Upper 
Kaituna banks.  However, these costs have been increased by further 10%, in 
recognition of the particular facets of the Scheme (geothermal areas, smaller 
scale works). 

On a “depreciated replacement cost” basis, the Rangitaiki floodway valuations 
rates at CCI = 3470 are  
 
• Direct Costs  $12.39/m3  
 
• Ancillary Costs  $42.27/m  

(Environment B·O·P, 1998) 
 

Adjusted to the equivalent June 2003 value (CCI forecast3 4450) and 
increased by 10%, the total valuation, becomes $803,735. As shown in 
Table 2, depreciation to 2003 is estimated at $54,916. 

Total depreciated value (June 2003)   $748,819 

3.9.3 Stopbanks – Lower Kaituna 

As for the Upper Kaituna, stopbanks were built from borrow won from the river and 
canal excavations; less of this material will be available now and borrow may have 
to be brought in from off site, thus significantly increasing the costs. However, 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 it is considered that historical cost is the appropriate measure.   

In previous valuations of the lower Kaituna stopbanks, the historical cost has been 
used to provide an equivalent per lineal metre rate (which included both “direct” and 
“ancilliary” costs as discussed above).  In this plan, the lineal rate has been 
converted to a volumetric rate (using the 1999 valuation and adjusted for the 
movement in CCI).   The volumetric rate then becomes $19.07/m3 at CCI = 4450.  
This rate thus also incorporates the “direct” and “ancilliary” costs, which have been 

                                             
3 CCI values were calculated by Opus International Ltd. until 2002.  The June 2003 forecast is an 
estimate of what the equivalent value would be, as made by Environment Bay of Plenty.  
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separated out in the Upper Kaituna valuations (and in other Environment Bay of 
Plenty river schemes). 

Note also that the 1998 version of this Plan incorporated rock riprap protection in the 
stopbank values.  The rock value was subsequently been removed from the 
valuation and recorded separately.  

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 stopbank value will depreciate to some extent. At this 
stage the best estimate is that an average reconstruction will be required every 
twenty years. A general depreciation rate of 0.25% has been used, i.e. after twenty 
years the stopbanks will have lost 5% of their value.  

More specifically, the settlement has been greater in the first few years following 
construction.  Thus the previous version of this plan and previous valuations have 
assumed a depreciation of 1.45% pa and 1.25% pa for canal and river stopbanks 
respectively for first five years, and 0.25% pa thereafter.   

However, in most of the major canal stopbank works, a wider base stopbank was 
built first – effectively preloading it, so that the subsequent works to complete the 
bank will not have depreciated at this faster rate following completion.   

Furthermore, the recent hydraulics review has revealed that the original Kaituna 
River and lower canal stopbank design levels were overdesigned, by up to a metre 
in some locations.  Thus any initial greater settlement rate is immaterial as it will only 
be applied to the overdesign proportion of the bank. 

For these reasons, the valuation has been changed to incorporate a constant 
0.25%pa depreciation rate. 

The valuation of stopbanks is by “optimised depreciation replacement cost” (ODRC).  
The overdesign portion of the bank has not been valued, so the bank volume valued 
is only that required to achieve the design level of service. The difference between 
the original design level and the revised design level has been subtracted from the 
averaged height of a length of stopbanks, and volumes recalculated.   

Adjusted to the equivalent June 2003 value (CCI forecast 4450) the total 
undepreciated valuation is $24,483,760.  As shown in Table11, depreciation to 2003 
is estimated at $1,119,747. 

Total depreciated value (June 2003)  $23,364,014 
 

3.9.4 Channel Excavations – Upper Kaituna 

A considerable amount of channel excavation was required during the original 
scheme works of the 1970s and 1980s.  The resulting assets are not depreciated, 
but will be maintained in perpetuity in order to meet design capacities of the 
channels.  The replacement cost has been derived from a weighted (by volume) 
average of the original excavation costs, and converted to an equivalent cost in 
2003 dollars.  Note that much of the original excavated material was used as source 
for the stopbank works, and care has been taken not to include the costs associated 
with the stopbanks works, to avoid double-counting.  That is, only the material that 
was not used in stopbank construction has been accounted for in the channel 
excavation valuation.   

Total value (June 2003)   $496,734 
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3.9.5 Channel Excavations – Lower Kaituna Drains and Canals 

Drains and canals have been valued by volume, assuming an average 6 m2 cross-
section profile.  (Canals will have a greater cross-section area, but a proportion of 
canal volume would have existed naturally as streams). The value of excavations 
has been assessed at $2.35/m3, based on valuations of drainage assets in other 
parts of the country.  The drain profile is maintained during normal maintenance, so 
it is not depreciated. 

Fences alongside the canal have not been included in the valuation as they are 
generally private assets of the adjacent landowner. Likewise, the farm bridge across 
the Raparapahoe (even though its construction was funded by the Scheme) and 
minor culverts are considered the landowner’s responsibility and have not been 
valued.  

The Scheme also installs temporary weirs at the start of every summer to raise 
water levels in the Bell Road Drain and reduce overdrainage of the peat (despite 
compromising the flood capacity of the drain).  They are removed at the end of 
summer.  These weirs are generally of helcor pipe and need replacing every five 
years or so, and have not been included in the valuations.  However it may be more 
efficient in the future to install a permanent stoplog system.  If that happens, the 
stoplog structure will need to be valued. 

The drains and canals (but not including stopbanks on the canals), have been 
valued at $1,430,950. 

Excavation of the Kaituna River Channel has not been valued separately, as much 
of the excavated material was used to construct stopbanks.  River excavation has 
thus been assumed to be included in the stopbank valuation.   

3.9.6 Structures – Upper Kaituna 

The current replacement cost of the Ohau Channel weir structure and the Okere 
Falls Control Gates are calculated annually for insurance purposes.  The value is 
based on the historical cost (the tender cost), with 25% added to allow for 
engineering costs (design and supervision). Note that the rock and gabion erosion 
protection works at the structure are valued as part of the total structure.  Thus they 
do not appear in Table 5. 

The Okere Falls Gates have an estimated useful life of 75 years, while the Ohau 
Channel structure has an estimated useful life of 100 years. 

There is regular and ongoing annual expenditure necessary to keep the asset 
operating at the required level of service. There are also other less frequent 
maintenance works (Table 14) which periodically returns the asset to close to the 
original service potential. Nevertheless a decline in value after construction does 
occur since at any one time the structure will consist of components of mixed age.  
That is, it will have depreciated and its value will be less than the replacement value.  

The Waingaehe diversion structure, consisting of a 22 m x 600 mm culvert with 
headwalls (but excluding the drop structure which has been valued separately) has 
an estimated useful life of 50 years.  The replacement cost has been estimated from 
other similar structures in the Rangitaiki Drainage Scheme. 

Net Value (Depreciated) Upper Kaituna Structures June 2003  $1,307,812 
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3.9.7 Structures – Lower Kaituna 

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

For the contents of the pump stations, there is regular and ongoing annual 
expenditure necessary to keep the assets operating at the required level of service. 
There are also other less frequent maintenance works (Appendix 3) which 
periodically return the asset to close to the original service potential. Nevertheless, 
an initial decline in value after construction does occur since at any one time the 
pump station contents will consist of components of mixed age.   

For other structures that are not valued annually, the original tender price plus 25% 
for design, supervision etc has been adjusted by movement in CCI to establish the 
current replacement cost. 

Note that minor culvert and flapgate structures have been included as part of the 
stopbank valuations.  More significant structures have been valued separately. 

All concrete structures have an estimated useful life of 50 years. Gabion drop 
structures have an estimated useful life of 20 years.  

The Kaituna River Mouth Mole was previously assumed to have zero residual value, 
since it was nearly 50 years old and in need of repair.  However it is still providing a 
useful service, and a depreciated replacement cost can reasonably be assigned, 
allowing for 4 years remaining of an expected 50 year lifespan (being built in 1957).  
Upcoming repairs at a total project cost (including option assessment, design and 
supervision costs) of $41,000 will extend its life to approximately 10-20 years from 
the date of the repairs, and in anticipation of this the repair costs have been added 
to the depreciated value.    

Total Value Pump Stations June 2003  $2,275,166 
Total Value Other Structures June 2003  $801,484 

 
3.9.8 Erosion Protection – Upper Kaituna 

The method of valuation used for erosion protection is the “replacement cost”. 
Riprap, concrete rubble and concrete block replacement costs for these assets have 
been taken from the costs of current works plus the 5% on-cost for streamworks 
(engineering design costs are minimal). These assets will be maintained in 
perpetuity so they will not be depreciated. 

The method of valuation used for the Mangakakahi timber retaining wall is 
“depreciated replacement cost”.  The wall originally cost $5,700 in 1986.  At the 
current CCI estimate, this is equivalent to approximately $9,500.  However, the wall 
was effectively raised some time after construction, and a more realistic figure is 
estimated to be $15,000.  Adding engineering costs of 15%, a replacement cost of 
$17,250 is arrived at.  The estimated useful life of the wall is 50 years.  However, the 
wall was repaired following flood damage in 1999 and the current age is taken from 
that time, rather than the original construction date (1986). 

Total Value June 2003 $724,483 

3.9.9 Edge Protection – Lower Kaituna 

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

Planting, fencing and rock protection were previously valued at $10/m, $4/m and 
$120/m respectively, at CCI = 3700.  At CCI = 4450, these are equivalent to 
$12.03/m, $4.81/m and $144.32/m respectively.  However rock placed after 2000 
has been valued at actual cost, with adjustments made for changes in CCI since.   

The valuations are thus  

• Edge Planting $102,627 

• Fencing  $41,051 

• Rockwork   $811,385 

• Total  $955,063 

3.9.10 Summary of Valuations 

In summary, the valuations including allowance for depreciation as described 
previously, at CCI 4450 (i.e. $ June 2003 forecast) are: 

(a) Upper Kaituna  

Stopbanks $748,819 
Structures 1,307,812 
Channel Excavations $496,734 
Concrete walls $12,262 
Erosion protection: 
Drop Structures Waingaehe  $2,468 
Spillways Ngongotaha $116,025 
Concrete block edge lining Utuhina $1,590 
Remaining rockwork (edge protection) $586,062 
Timber retaining wall Utuhina  $15,870 

 
TOTAL Upper Kaituna $3,287,643 

(b) Lower Kaituna 

Stopbanks  23,364,014 
Pumps  2,275,166 
Other Structures  801,484 
Edge protection  955,063 
Drainage system   1,430,950 
 
TOTAL Lower Kaituna  $ 28,826,677 

3.10 Asset Management Systems 

Environment Bay of Plenty has a number of tools that are utilised for the 
management of its assets. 

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

3.10.1 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 Bay of Plenty 
assets has been incorporated into one initial document, Bay of Plenty Regional 
Council Asset Register 1993, which is stored in file 0360 04. During the course of 
producing this asset management plan, the register has been updated and is stored 
on that file, with copies placed on the relevant scheme files.   

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

The files are: V:\TS&RD\assets\valuatio\UK\CWALL.xls 
  V:\TS&RD\assets\valuatio\UK\stopbank.xls 

V:\TS&RD\assets\valuatio\UK\channel.xls 
  V:\TS&RD\assets\valuatio\UK\ STRUCTURES-ROTORUA 
  V:\TS&RD\assets\valuatio\UK\ROCK2003.xls 

V:\TS&RD\assets\valuatio\UK\timber wall.xls 
 
  V:\TS&RD\assets\valuatio\Kaituna\LK stopbanks.xls 

V:\TS&RD\assets\valuatio\Kaituna\LK drains canals.xls 
  V:\TS&RD\assets\valuatio\Kaituna\ LK structures 
  V:\TS&RD\assets\valuatio\ Kaituna \LK Edge protection.xls 

 
3.10.2 Accounting 

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

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

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

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. 

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

4.1 Introduction 

Maintenance refers to the work necessary to retain the operating standard or service 
capacity of the scheme and to keep the asset operational. Because natural stream 
systems are involved, the work needed cannot always 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’ stream flow, i.e. the 
base level of maintenance. 

Maintenance can include works to maintain a structural element e.g. a stopbank or a 
length of edge protection; an operating cost e.g. weed control; 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.  The plan covers the 50 year period from 30 June 2004 
(i.e. beginning with the 2004/2005 financial year).  The 2003/2004 financial year is 
treated as “year zero”. 

4.2 Service Levels 

4.2.1 General 

Environment Bay of Plenty, in drafting this plan, has had to ascertain the scheme 
ratepayers’ views and requirements in particular whether the original scheme 
objectives (section 3.1) are relevant for this ten year plan period. For example, if 
lower scheme standards were requested/agreed (e.g. protection to urban areas from 
a 2% AEP stream flood rather than the 1% AEP) then this plan could allow for 
deterioration of assets (e.g. stopbank height) by setting service levels which require 
less maintenance. Audit New Zealand has indicated that such change of standards 
is acceptable provided it is done following consultation with ratepayers. 

After considering the continuous feedback that Environment Bay of Plenty and 
Rotorua District Council receive from ratepayers about the Scheme, no changes in 
the scheme objectives as outlined in section 3.1 are proposed.  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, floodwalls, floodgates and natural 
terraces - against erosion. 



58 Environment Bay of Plenty 

Kaituna Asset Management Plan Operations Report 2003/09 

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

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

Therefore no stopbanking scheme can guarantee absolute protection to the 
scheme’s design standard. It is, furthermore, difficult to precisely determine the risks 
of a stopbank breach occurring.  

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

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

Lake level control is usually straightforward, and Environment Bay of Plenty has had 
many years experience in operating the control structures to meet resource consent 
conditions and competing demands from lake and river users.  Nonetheless, 
unusual weather patterns – e.g. sustained periods of drought or high rainfall mean 
that lake levels will occasionally fall outside the desired range. 

4.2.2 Stopbanks 

Environment Bay of Plenty will maintain the stopbanks to a level to ensure the 
design flood can be conveyed. For design standards see section 3.4. 

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

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

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

4.2.3 Structures 

Environment Bay of Plenty will maintain all structures in a workable condition at all 
times to function to their design standards. 

4.2.4 Concrete Walls 

Environment Bay of Plenty will maintain the Puarenga concrete walls to ensure their 
structural integrity is retained so the design flood can be conveyed. 
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4.2.5 Erosion Protection — Rockwork 

The drop structure on the Waingaehe at 1,040 m from the mouth has deteriorated 
and only provides half of the original design drop.  There is no need to restore this 
structure and it need not be maintained.  However the site will be monitored and any 
erosion problems will be addressed as part of normal channel maintenance. 

All other rockwork and concrete rubble works are to be maintained at all times to 
75% of the original design placement rate.  

4.2.6 Edge Protection — Live Protection 

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

4.2.7 Drains 

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

4.3 Maintenance History – Upper Kaituna 

Following construction of the works, the flood protection measures for the tributary 
streams were maintained by the Rotorua District Council.  The maintenance of the 
lake level control structures has been undertaken by Environment Bay of Plenty.  

Environment Bay of Plenty and the Rotorua District Council hold limited service 
(maintenance) records for the assets. The Asset Management System and the 
Financial Management System will provide the ongoing service record and from 
there, the service history will be developed for the economic and efficient 
management of the assets. 

4.3.1 Past Maintenance Practices 

Past scheme maintenance in the tributary streams has been restricted to the 
Waingaehe, Puarenga, Utuhina, Mangakakahi, Otamatea, Waiowhiro, Ngongotaha 
and Waiteti Streams.  No scheme maintenance has been undertaken on the 
remaining Lake Rotorua tributaries nor on the Lake Rotoiti tributaries.   

The maintenance has largely involved erosion repairs, usually rock where required 
and hence the rock asset has steadily increased over time.  Some minor stream 
clearing has occurred from time to time, but overall the channels became more 
congested until recently – particularly the Utuhina and Ngongotaha.   

Following the May 1999 flood, a programme of catch-up clearing commenced on the 
Utuhina and once completed attention will turn to clearing the lower Ngongotaha.  
(As noted earlier, the reach above Ngongotaha Road is being cleared separately).  It 
is intended that these will be once-off exercises, and that normal maintenance will 
ensure that the channels do not revert to their previous condition. 

Few repairs have been needed for rock riprap work, the main exception being some 
repairs in the Ngongotaha and Waiteti in recent years.  Major repairs were needed 
to the timber retaining wall in the Mangakakahi a few years ago.  
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No significant maintenance has been required to either the Okere Falls Control 
Gates or the Ohau Channel weir.  A refurbishment of one of the gates on the former 
is due to begin shortly, and refurbishment of the others will follow in subsequent 
years.  The gate lifting cables and the Ohau stoplogs have been replaced in recent 
years. 

4.4 Maintenance History – Lower Kaituna 

The Diagonal Drain, Maketu and Ford Road pumps have all been overhauled to an 
as new condition over recent years. Ongoing regular maintenance rather than 
significant periodic renewal expenditure (as was assumed in the 1998 Asset 
Management Plan) is now expected to be required.   

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

To date, only very minor extraction of sand or sediment has been undertaken since 
the implementation of the scheme. Recent cross-section surveys and aerial 
photographs indicate significant build-up of sediment in some areas, particularly on 
some inside bends of the lower river. It may be necessary in the future for some 
sediments to be extracted from the river channel, in order to reduce erosion 
pressure on banks.  At this stage, flood capacity does not appear to have been 
compromised but this will require monitoring.   

Floods in May and November 1999 resulted in some damage – in the latter flood 
repair costs were approximately $75,000.  Flood damage earlier in the 1990s 
caused damage to the Ohineangaanga drop structure and it had to be replaced. 

Debris is frequently removed from structures on the canals. Clearing of weed from 
pump station screens is an ongoing task.  Drainage channels are kept clear 
primarily by use of a weed cutter boat, with some spraying and digging. 

Rock top ups in the three years to 1999 covered approximately 2 km along the 
Maketu Estuary.  The top-up was estimated at approx 25% of the rock along the 
Estuary, which ties in well with the nominal rate used.  Since then, further rock has 
been placed in the Ford Rd vicinity. 

Further expenditure on the Kaituna Wetlands Culvert in occurred in 1999/2000.   

A new culvert at Rangiuru was installed in 2003, and at the time of writing, repair 
work to the Kaituna River Mouth Mole was about to start.   

4.5 Maintenance Issues 

4.5.1 Stream Channel Aggradation 

One of the original drivers for the creation of the wider Kaituna Catchment Control 
Scheme was the siltation of the lower reaches of the lake tributaries, seen to be 
contributed to by upper catchment clearing.  In particular, the delta of the Puarenga 
was high, a delta was building up at the Ngongotaha mouth and siltation of the 
Waiteti mouth occurred. Siltation of Lake Rotoiti tributaries also was causing some 
problems. While the soil conservation works carried out by Environment Bay of 
Plenty under the wide Scheme can be expected to have reduced the siltation (it can 
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take many years for the benefits of such works to become evident), siltation is likely 
to be an ongoing issue. Stream surveys to monitor channel changes will be needed, 
and channel hydraulic reviews will establish the effect of any such changes.  It is 
possible that some channel excavation works will be needed occasionally to 
maintain channel design capacity.   

As discussed above, some siltation is occurring on the inside bends of the lower 
Kaituna River, particularly between the Waiari and Bell Road.  A comparison of 
cross-sections indicated that below Te Matai, a net aggradation of 83,000 m3 
occurred between February 1992 and February 1995.  The next cross-section 
survey in May/June 1997 indicated a further aggradation of 38,000 m3 over this 
reach (or a aggradation of 81,000 m3 above cross-section 9, just downstream of Bell 
Road) (Environment B·O·P, 2001).  The most recent survey, in October 2001, 
showed a further 163,000 m3 net aggradation (largely between sections 9 and 14) 
(Environment Bay of Plenty, 2003). This aggradation is starting to put pressure on 
opposite banks and cause erosion.  It is uncertain exactly where the sediment is 
coming from, although possibilities are from forestry logging in tributary streams and 
canals, from the quarry in the headwaters of the Kopuroa and from downcutting of 
the riverbed around Te Matai.  (Surveys of the Kaituna River show a net degradation 
above Te Matai).  

Between 1992 and 2001 the channel aggraded by 284,000 m3, or an average of 
30,000 m3 per annum.  With an average rate of stopbank settlement of 0.25% per 
annum and a total stopbank asset of 128,000 m3, approximately 3,000m3 of this 
could be used for stopbank repairs, leaving an excess of 27,000 m3 per annum.  
However, it would not be prudent to extract all of this quantity until a longer term 
average aggradation is determined, as erosion problems downstream or along the 
coast could result.  Thus provision has been made in the maintenance programme 
for an average annual extraction of 5000 m3.  The situation will require ongoing 
monitoring, and this figure will need to be reviewed regularly.   

Historically the lower reaches of the Ohineangaanga, Raparapahoe and Kopuaroa 
Canals and the Parawhenuamea Stream have also required desilting.   

4.5.2 Climate Change - Global Warming Impacts   

The possibility of climate change and sea level rise due to the greenhouse effect 
presents challenges to the management of all river and lake systems.  Global 
warming has the potential to increase the magnitude and frequency of flooding and 
to cause sea level rise.  Thus the capacity of existing flood protection assets must 
be reviewed periodically as knowledge of the likely impacts of climate change 
increases.  Unfortunately considerable uncertainty still exists over what changes can 
be expected on a local and regional scale.   

(a) Sea Level Rise 

The Intergovernmental Panel on Climate Change (IPCC) issues projections on 
the impact of global warming on sea levels at five yearly intervals. A range of 
estimates exists but latest “most likely” estimates are a 5 to 32 cm rise (mid 
range estimate 20 cm) from 1990 to 2050 and a 9 to 88 cm rise (mid range 
estimate 43 cm) from 1990 to 2100 (IPCC, 2001).   

Council has adopted the IPCC estimates for the purpose of the Bay of Plenty 
Regional Coastal Environment Plan. Some provision for sea level rise has 
been included in some of the schemes (generally a rise of 49 cm, being an 
earlier IPCC estimate of the rise to 2100). The impacts of this are limited to the 
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lower reaches of the rivers and are small compared to the magnitude of storm 
surges.  

(b) Increased Frequency and Magnitude of Flooding 

A second, but less quantified adverse effect of global warming is that the 
frequency and magnitude of high intensity rainfalls are expected to increase. 
With climate change, “Increases in high-intensity events are likely at many 
locations [in the world]” (IPCC, 2001) – i.e. return periods of given size events 
are expected to decrease.  Uncertainty surrounding the changes is high, but 
current estimates are that the frequency of floods of a particular size will 
increase between zero and four-fold by the year 2070 AD (NZ Climate Change 
Office, 2003a,b) – i.e. it is likely that the standard of protection offered by 
existing assets will decrease. Thus it is important that when key structures and 
those that are difficult to retrofit (e.g. flood walls) come up for construction or 
renewal that they are designed for likely intensification of flows during their 
lifetime. 

Presently no Regional Plan explicitly covers potential intensification of the 
hydrological cycle – although it may become implicit in achieving compliance 
with plan requirements.   Various scientific studies to assess the quantum of 
climate change and implications have been commissioned.  River and 
drainage scheme designs include varying provisions for global warming, and 
Council is presently undertaking a study to determine its policy for the 
provision of global warming in the region’s river and drainage schemes.  

It should be noted that Bay of Plenty Catchment Board and Regional Water 
Board (a predecessor authority of Environment Bay of Plenty) in 1988 
included 10 percent provision for global warming in the design of the Lake 
Rotorua Level Control Structure. 

4.5.3 Impact of the Interdecadal Pacific Oscillation 

The Interdecadal Pacific Oscillation (IPO) is a climate cycle affecting the majority of 
the Pacific. This cycle has more immediate impact on flood frequency than global 
warming and is to be considered in any future review of flood protection assets. 

The IPO cycle is strongly correlated to heavy rainfall and floods in the Bay of Plenty, 
resulting in successive “benign” and “active” phases. These phases persist for 20 to 
30 years. The cycle shifted to a “benign” phase in the mid-1970s and subsequently 
to an “active” phase around 1997-98 – i.e. large floods in the Bay of Plenty are 
expected to be more frequent over the next 20 years than the long term average 
would suggest. 

4.5.4 Hydrology 

Over the last 30 years or so the design flow estimates have generally decreased for 
the streams and rivers in the Kaituna Scheme area.  With longer lengths of available 
flow records and more gauged sites, more confidence can be had in flow estimates 
now.   It has also been found that the highly permeable soils of the area give lower 
runoff than expected.  

Nonetheless, some caution is still needed in estimating design flows.  Most of the 
streams remain ungauged, and empirical flow estimation methods must be used.  
The effect of the IPO as discussed above must also be taken into consideration – it 
is likely that most of the last 25-30 years were during a “benign” phase.  
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In the past, Upper Kaituna design flood levels were not related to a given lake level 
return period.  With good lengths of lake level records available now, in the future 
the 1% AEP flood level at any point should be calculated as the higher of  

• a 1% AEP flow and a 5% AEP lake level  

• a 5% AEP flow and a 1% AEP lake level. 

4.5.5 Riparian Land – Waiteti 

Ideally, to ensure successful maintenance in an urban area, scheme managers 
require access to stream banks.  Without public access, access for maintenance 
cannot be guaranteed, obtaining permissions adds to administration costs, and 
landowners will sometimes build structures or plant vegetation which physically 
restricts access. 

On sections of the Waiteti and lower Ngongotaha, land is in private ownership up to 
the water’s edge, and to date no maintenance has been carried out on these 
sections.  In the Waiteti, in particular, there are high value private assets adjacent to 
the stream. In some locations these are protected by privately built retaining walls. 

It is not intended that the Scheme fund repairs to those protection works, nor to 
provide new protection works where no public access is available.  To change this 
policy would provide a disproportionate benefit to those landowners.  

4.5.6 Planting 

As noted earlier, considerable effort is being made to clear previously neglected 
channels and berms.  It is intended that these will be once-off exercises, and that 
normal maintenance will ensure that the channels do not revert to their previous 
condition.  Any further planting could compromise the level of service (flood 
capacity) offered by the stopbanks and channel, and planting proposals should be 
submitted to Environment Bay of Plenty for consideration.    

Recently adopted Council bylaws, applying to all flood protection and drainage 
assets that are owned or controlled by council, give the necessary powers to 
Environment Bay of Plenty to control such planting:   

3. Except with the prior written authority of the Council, no person shall 
in respect of any drain [i.e. artificial or natural watercourse] owned by 
or under the control of the Council – 

 
(e)  Plant, or allow to grow, any shrub, hedge, tree or part thereof on 

a stopbank or within 12 metres of a drain (measured from the lip 
of the drain). 

 
3.2  Except with the prior written authority of the Council no person shall, 

in respect of any defence against water owned or controlled by the 
Council – 

 
(d)  Plant or allow to grow any shrub, hedge, tree or part thereof:  

(i)  On any defence against water, 
(ii) Within 12 metres of the landward side of any defence 

against water, or 
(iii) Between the bank of any watercourse and any defence 

against water 
(Environment Bay of Plenty, 2003)  
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The bylaws also give powers to control various other activities that may impact upon 
the level of service provided by flood protection assets. 

4.5.7 Geothermal Activity 

The Puarenga and Utuhina Streams flow through active geothermal areas, 
presenting construction and maintenance difficulties as well as threats to Scheme 
assets.  

In the Utuhina, geothermal inputs to the stream start at approximately 900 m from 
the mouth.  Approximately 20-30 l/s of thermally influenced water at 40-50°C from 
the Kuirau Park thermal area enters the stream.  

Below Lake Road the geothermal nature is more pronounced.  Boiling alkali-chloride 
springs are present in the stream channel, and over the whole area hot ground and 
waters are found less than 1.5 m from the surface.  Silicified sediments confine 
boiling alkali-chloride geothermal waters under pressure on the true right bank 
around 150 m from the mouth (where in the recent Geological past there was an 
island) and just downstream of the Lake Road bridge.  The latter site provided 
particular difficulties in the Scheme works of around 1980. 

There are also geothermal vents adjacent to the concrete wall.  These could provide 
seepage paths under the wall and so present a risk to its stability during times of 
flood. 

There is no recorded history of hydrothermal eruptions adjacent to the Utuhina 
Stream, although these have occurred in the greater Ohinemutu area. 

The Puarenga Stream presents greater difficulties. The section through 
Whakarewarewa Village, where riprap has been placed, has hot boiling water near 
the surface and areas of hot acid sulphate mud seepage.  At the least, these require 
extra safety precautions in maintenance works. 

Downstream of the state highway, the area adjacent to the Puarenga Stream is 
susceptible to hydrothermal eruptions.  There is a continual cycle of hot water 
accumulating beneath the surface until the surface fractures usually emanating in a 
hydrothermal eruption. The remaining alluvium then becomes cemented with 
sulphur to give a hard brittle surface, and the process then repeats.  Such eruptions 
occur on average once every few years, ejecting between 5 m3 and 1000 m3 of 
material and leaving craters of diameter 3 m to 20 m plus. In March 1996, a 
geothermal eruption on the berm adjacent to the right bank stopbank approximately 
750 m from the mouth removed around 100 m3 of material.  A further eruption in the 
same spot in April 2003 removed around 5 m3 (Figures 12a and 12b).  (In repair 
works after the 1996 eruption, the crater was filled with rhyolite boulders, the weight 
of which may have kept the most recent eruption relatively small.) 
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Figure 12a Figure 12b 

In both streams, geothermal gases oxidise as they rise to the surface, to produce 
carbonates and sulphates.  These are corrosive and cause hydrothermal alteration 
and decomposition of surrounding material over a period of decades.  Soils become 
soluble and weaker and voids can develop, with subsequent settlement or collapse 
of ground surfaces.  If this occurs under stopbanks or floodwalls, it is possible that 
subsidence of the structure could occur or that seepage paths develop, reducing the 
effectiveness of the assets.  Fortunately such occurrences would only be at discrete 
sites. 

A further consequence of the Scheme being in a volcanic zone is that the presence 
of geothermal minerals and compounds in the water does cause more rapid 
deterioration of some assets. For example, the cables in the Okere radial gates 
(through which all the waters in the Scheme must pass) do need replacing more 
frequently than if only non-thermal freshwater passed.  Flapgates in the Puarenga 
and Utuhina provide a more dramatic example – if not attended to frequently they 
rapidly corrode. 

Finally, as noted in 3.7.1, the high pumice content in the soil used for stopbanks has 
meant that the material is in some cases less than ideal, most particularly for in the 
Puarenga.  Frequent inspection of stopbank condition is therefore important.  

4.5.8 Maketu Estuary 

The permanent diversion of the Kaituna River through the Te Tumu cut, bypassing 
the Maketu Estuary, has long been contentious.  In 1996, Environment Bay of Plenty 
allowed a partial restoration of river flows to the estuary via culverts and flapgates at 
Fords Cut, on behalf of the Department of Conservation.  (The culverts are thus 
assets owned by the Department rather than the Scheme).  This restoration has not 
however overcome concerns of some, in particular, tangata whenua.  The 
Department has more recently facilitated further investigations and consultation 
regarding possible options for allowing further flow into the estuary.  Modelling has 
shown however that drainage and flood protection upstream would be compromised 
by any significant rediversion of the river into the Estuary, and the issues to be 
worked through in arriving at a satisfactory outcome for all parties are considerable.     
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4.6 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 the maintenance programme for the Upper Kaituna are 
summarised in Table 14, 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. 

Table 14 General Asset Management Activities and Assumptions – Upper 
Kaituna 

Item/Activity Description Estimated 
Frequency 

Stream Channel 
General overview 
Cross-section survey 
Routine inspection and 
maintenance 

Rock or rubble riprap 
Drop structures 
Channel excavation 
Timber retaining wall 
 

 
Oversight and general inspection of stream 
Resurvey for main streams 
Inspection, miscellaneous weed clearing, 
minor erosion repairs 
 
Repositioning and replacement of rock/rubble 
as required  
Repositioning and replacement of rock/rubble 
as required  
Remove silt build up as required 
Replacement 

 
1 year  
15 years 
Monthly 
 
1-15 years 
1-15 years 
 
50 years 

Stopbank and floodwall 
Minor Floodgates 
Annual inspection 
Survey 
Misc. maintenance 
 
Stopbank reconstruction 

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

 
Monthly 
1 year  
15 years 
 
1 year 
 
10–25 years 
 

Ohau Channel & Weir 
  Adjust stoplog settings  
  General Inspection 
  Misc. maintenance 
 
  Rock repairs  
  Gabion replacement 
  Replace stoplogs 

 
Remove or add stoplogs as required  
Annual inspection 
handrails, fishpass maintenance, desilting the 
fish blocks, willow clearing (channel)  
Rock replacement, additions and maintenance 
as required 
Replacement as baskets deteriorate 
Replace with new stoplogs 

 
average 4 per 
year 
1 year 
6 months 
 
1-15 years 
25 years 
7 years 

Okere Falls Gates Control 
Adjust Gate Settings  
Inspection 
Misc. maintenance 
Gate ropes 
Lifting mechanism 
 
Gate refurbishment 
 

 
Adjust gates as required  
Regular Operational and site safety checks  
Electrical, signage, handrails, lights repairs 
Replace 
Replace motors, gearboxes, and other 
elements 
Remove, refurbish, repaint and reinstall 

 
As required 
6 months 
6 months 
5 years 
25 years 
 
20 years 
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The key work components of the maintenance programme for the Lower Kaituna are 
summarised in Table 15, 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 lower portion of the scheme has been separated into a number of distinct 
reaches or locations and the key maintenance requirements have been identified for 
each of these areas (Appendix 3). 

Table 15 General Asset Management Activities and Assumptions – Lower 
Kaituna 

Item/Activity Description Estimated 
Frequency 

Fairway/Channel 
General overview 
Cross-section survey 
Berm maintenance 
Channel excavation 
Debris Clearance 
Drop structures  
 

 
Overview and general inspection of reach 
Resurvey for main rivers and streams 
Miscellaneous/weed spray 
Remove silt build-up as required 
Remove debris and log-jams as required 
Repositioning and replacement of rock/rubble/gabions as 
required 

 
1 year  
5 years 
1 year  
 

Stopbanks  
Minor Floodgates 
Annual inspection 
Survey 
Miscellaneous maintenance 
 
Stopbank reconstruction 

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

 
Monthly 
1 year  
5 years 
 
1 year 
20 years 

Major Floodgates & Culverts 
Normal inspection 
Open/close wetlands culvert 
Annual inspection 
Desilting 
Miscellaneous maintenance 
Ancillary replacement 
Floodgate replacement 
Culvert replacement 

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

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

Pump Stations 
Normal inspection    
 
6 monthly inspection 
Miscellaneous maintenance 
 
 
 
 
Pump machinery replacement 
Pump station replacement 

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

 
Fortnightly 
 
6 months 
As required 
 
 
 
50 years 
50 years 

Riverbanks 
Normal inspection 
Planting 
Tree clearing 
Rock 
 
Rubble 
 

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

 
6 months 
1 year 
15 years 
15 years 
 
10 years 
 

Drains 
Maintenance 
Replacement of weirs 
Survey 

 
Drain clearance, weed spraying, cutting 
Replacement as required 
Cross-section survey  

 
1 year 
5 years 
15 years 
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In general the priority order for maintenance work in the scheme will be: 

• Retaining the integrity of the stopbanks. 

• Maintaining pump stations operational. 

• Retaining the strength and integrity of erosion control works. 

• Keeping channels clear of obstruction. 

• Maintenance of ancillary works. 

4.7 Maintenance Costs  

4.7.1 Existing – Upper Kaituna 

Since 2001/2002 a portion of the maintenance expenditure has been used to fund a 
disaster reserve (see 4.10.1). 

The budgeted maintenance expenditure for the Upper Kaituna Rivers Scheme 
(including Disaster Reserve contribution, excluding projects and soil conservation) 
over recent years has been as follows:  

2002/2003 (budget)  $149,800 
2003/2004 (budget)  $167,400  

 
In recent years actual maintenance expenditure has been greater than normally 
required for optimal scheme service, largely due to the catch-up expenditure in 
channel clearing works.  There have also been extra administration costs in setting 
up the delegated maintenance contract for the streams with the Rotorua District 
Council.  

4.7.2 Existing - Lower Kaituna 

The maintenance expenditure for the Lower Kaituna River Scheme over recent 
years (including disaster and flood damage reserve contributions and 
depreciation/DISP) has been the following: 

1998/1999 $577,728 
1999/2000 $722,968 
2001/2002 $681,752 
2002/2003 $643,715 
 

with the budgeted expenditure for 2003-2004 being $743,800. 

4.7.3 Asset Maintenance Expenditure Requirements 

Introduction 

All expenditure on infrastructure assets will fall into two categories: capital or 
operating. 
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(a) Capital Expenditure 

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

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

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

• upgrade works that increase the capacity of the asset. 

Additional stopbank or floodwall works will be needed alongside the Utuhina 
Stream (possibly those that were never completed in the 1980s).  These will 
be regarded as capital works. 

It is also possible that the result of a review of the Gisborne Point hazard could 
be protection works.  Otherwise there are no major further capital works 
planned.  

Minor capital works to add to edge protection assets will be undertaken 
occasionally as required. 

(b) Operating Expenditure 

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

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

(i) Routine Maintenance Expenditure 

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

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

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

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

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

Information on the maintenance expenditure is presented in section 
4.6.1. 



70 Environment Bay of Plenty 

Kaituna Asset Management Plan Operations Report 2003/09 

(ii) Renewal Expenditure 

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

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

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

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

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

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

In practice, lower cost renewal items are often regarded as routine 
maintenance.  Appendices 2 and 3 shows how the distinction has been 
drawn between routine maintenance and renewals in this plan. 

Results to date from the recent Utuhina hydraulic modelling suggest that 
the stream channel no longer provides the design capacity (1% AEP 
plus 500m freeboard).  Further assessment of the effect of recent and 
proposed tree clearing within the channel is required to confirm this.  At 
this stage, it is assumed stopbank renewal works will commence on the 
Utuhina first.  (while some capital works will be required alongside some 
of the Utuhina, most likely along lengths where the original design 
stopbanks/floodwalls were never built.  Some lengths top up works on 
existing stopbanks i.e. renewals will be required.  At this stage the two 
types of work have not been distinguished however and there may be 
some minor double counting of required expenditure.)  

Recent and upcoming channel clearing work in the Utuhina and 
Ngongotaha Streams (and Otamatea, Waiteti) also meets some of the 
above criteria and so should be regarded as renewal expenditure. 
However, in this case the expenditure will be one-off rather than 
recurring. Thus the expenditure is not included in the tables in Appendix 
2, but is separately itemised in Tables 11 and 12.  The expected cost of 
this work (referred to as “restoration work” in Tables 11 and 12) in 
2003/2004 is $40,000, while a sum of $25,000 has been allowed in 
projections for 2004/2005.   

4.8 Expenditure – Upper Kaituna 

4.8.1 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 but excluding restoration and capital works, is $181,598. 
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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, i.e. $32,820. 

Note that the projected expenditure on maintenance, renewals and decline in 
service potential has been prepared in terms of costs applying for the 2003/2004 
financial year (June 2003 forecast CCI = 4450). The annual expenditure estimates 
in future years will require updating for inflation. The procedure will be to adjust the 
base figures in this report by the movement in CCI as forecast to each June 
immediately preceding the financial year. 

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

Table 16 and Figure 13 present the works expenditure distribution. They include the 
following: 

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

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

(c) Predicted flood damage, based on the scenario presented in Appendix 5 (refer 
also to section 4.10.2(a). 

Appendix 9 lists the predicted schedule of capital, restoration and renewal works.  

4.8.2 Projects 

An average expenditure of $15,000 per annum is required for projects and 
investigations. This engineering support covers several tasks including flood 
forecasting modelling, river hydraulic modelling, asset management and stopbank 
structural evaluation. These investigations are aimed to optimise scheme 
management to the set performance standards.  In 2003/2004, a total of $13,200 is 
budgeted.  Thereafter, $15,000 has been projected for each year.   As outlined in 
section 4.10.5, projects are equally funded by scheme rates and a regional rate 
contribution.   

Programmed studies in the next few years include: 

• 2003/2004 Hydraulic modelling of Ngongotaha $13,200 

• 2004/2005 Puarenga and Utuhina stopbank assessment (including 
geothermal risks) $10,000 

• 2005/2006 Gisborne Point hazard assessment $13,600 

4.8.3 Channel Clearing Works 

As noted above, one-off channel clearing works have been carried out in the 
Utuhina over the last few years and are programmed to continue in 2003/2004 and 
2004/2005.   $40,000 is budgeted for 2003/2004 and $25,000 has been allowed for 
2004/2005. 
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4.8.4 Loan Repayment 

The Upper Kaituna Rivers Scheme currently has no debt. However, it has been 
assumed that the Utuhina stopbank capital works (provisionally estimated at 
$240,000) will be funded by a loan. 

4.9 Expenditure – Lower Kaituna 

4.9.1 Repairs and Maintenance and Decline in Service Potential 

Appendix 3, Table 1, schedules the projected expenditure required to maintain the 
scheme under the criteria of this plan. Average annual expenditure on works, 
including renewals is $634,296. 

Appendix 3, Table 2, presents the same data as Table 1 but excluding renewals. 
The annualised difference between Tables 2 and 1 gives the average annual loss of 
service potential, i.e. $165,250. 

Table 17 and Figure 14 present the works expenditure distribution. They include the 
following: 

(a) Forecast operation and maintenance, based on the data presented in 
Appendix 3, Table 1. 

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

(c) Projected flood damage, based on the scenario presented in Appendix 5 (refer 
also to section 4.10.2(b). 

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

Appendix 9 lists the predicted schedule of capital, restoration and renewal works. 

4.9.2 Projects 

An average expenditure of $20,000 per annum is required for projects and 
investigations. This engineering support covers several tasks including flood 
forecasting modelling, river hydraulic modelling, asset management and stopbank 
structural evaluation. These investigations are aimed to optimise scheme 
management to the set performance standards.   

The 2003/2004 project for the total scheme is $25,600, of which $13,200 is for 
Upper Kaituna as noted above and $12,400 for Lower Kaituna. 

4.9.3 Loan Repayment 

The scheme at 30 June 1997 had capital debt of $742,000. Current loan 
repayments will continue until 2008. Significant loans are forecast to be necessary 
2006/2007 and 2014/2015 and again after 2027/2028, to fund renewal works. The 
schedule of estimated annual loan repayments is shown in Appendix 7. 

Note that the 2003/2004 budget figures have assumed more borrowing than will 
actually be needed – a budgeted loan of $149,600 (to fund mole repairs) will not 
now be uplifted as lesser repairs are being made.  However, those budgeted loan 
repayments for 2003/2004 are included in this plan. 
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Table 16 Upper Kaituna
Asset Management Works Expenditure Distribution ($ at CCI 4450)

Year Routine Predicted Restoration Capital Flood Damage       Total
Maintenance Renewals Works Works Scenario

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

0 2003 / 04 $91,600 $10,000 $40,000 $0 $141,600
1 2004 / 05 $151,557 $38,174 $25,000 $240,000 $0 $454,732
2 2005 / 06 $150,382 $18,990 $0 $169,373
3 2006 / 07 $147,590 $20,439 $30,140 $198,169
4 2007 / 08 $144,178 $63,016 $0 $207,195
5 2008 / 09 $153,238 $0 $0 $153,238
6 2009 / 10 $149,178 $0 $0 $149,178
7 2010 / 11 $144,178 $0 $0 $144,178
8 2011 / 12 $144,178 $0 $57,856 $202,034
9 2012 / 13 $144,178 $0 $0 $144,178

10 2013 / 14 $148,738 $0 $0 $148,738
11 2014 / 15 $149,178 $102,350 $0 $251,528
12 2015 / 16 $148,678 $0 $0 $148,678
13 2016 / 17 $151,082 $0 $30,140 $181,222
14 2017 / 18 $154,728 $0 $0 $154,728
15 2018 / 19 $156,788 $0 $0 $156,788
16 2019 / 20 $151,557 $0 $0 $151,557
17 2020 / 21 $150,382 $0 $0 $150,382
18 2021 / 22 $147,590 $0 $30,140 $177,730
19 2022 / 23 $148,678 $0 $0 $148,678
20 2023 / 24 $148,738 $10,000 $0 $158,738
21 2024 / 25 $149,178 $38,174 $0 $187,353
22 2025 / 26 $144,178 $39,429 $0 $183,608
23 2026 / 27 $144,178 $0 $30,140 $174,318
24 2027 / 28 $144,178 $0 $0 $144,178
25 2028 / 29 $148,738 $0 $0 $148,738
26 2029 / 30 $153,678 $0 $0 $153,678
27 2030 / 31 $144,178 $0 $0 $144,178
28 2031 / 32 $151,082 $0 $30,140 $181,222
29 2032 / 33 $154,728 $63,016 $0 $217,745
30 2033 / 34 $156,788 $0 $0 $156,788
31 2034 / 35 $151,557 $19,778 $0 $171,335
32 2035 / 36 $150,382 $0 $0 $150,382
33 2036 / 37 $152,090 $0 $30,140 $182,230
34 2037 / 38 $144,178 $0 $0 $144,178
35 2038 / 39 $148,738 $0 $0 $148,738
36 2039 / 40 $149,178 $102,350 $0 $251,528
37 2040 / 41 $144,178 $0 $0 $144,178
38 2041 / 42 $144,178 $0 $57,856 $202,034
39 2042 / 43 $144,178 $0 $0 $144,178
40 2043 / 44 $153,238 $10,000 $0 $163,238
41 2044 / 45 $149,178 $38,174 $0 $187,353
42 2045 / 46 $144,178 $45,729 $0 $189,908
43 2046 / 47 $151,082 $0 $30,140 $181,222
44 2047 / 48 $154,728 $0 $0 $154,728
45 2048 / 49 $156,788 $0 $0 $156,788
46 2049 / 50 $151,557 $17,250 $0 $168,807
47 2050 / 51 $154,882 $0 $41,428 $196,310
48 2051 / 52 $147,590 $0 $0 $147,590
49 2052 / 53 $144,178 $0 $0 $144,178
50 2053 / 54 $148,738 $0 $0 $148,738
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Table 17 Lower Kaituna River Scheme
Asset Management Works Expenditure Distribution ($ at CCI 4450)

Year Routine Predicted Restoration Flood Damage       Total
Maintenance Renewals Works Scenario

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

0 2003/04 $470,600 $0 $0 $470,600
1 2004/05 $491,668 $104,230 $0 $595,898
2 2005/06 $465,562 $352,150 $0 $817,713
3 2006/07 $465,342 $205,654 $0 $670,996
4 2007/08 $458,306 $334,370 $50,000 $792,677
5 2008/09 $464,266 $294,558 $0 $758,824
6  2009/10 $482,206 $7,276 $0 $489,482
7  2010/11 $483,544 $35,474 $0 $519,018
8  2011/12 $473,893 $48,255 $0 $522,148
9  2012/13 $459,637 $9,549 $110,812 $469,186

10  2013/14 $462,935 $0 $0 $462,935
11  2014/15 $481,224 $30,829 $0 $512,053
12  2015/16 $458,861 $0 $0 $458,861
13  2016/17 $460,954 $0 $0 $460,954
14  2017/18 $458,306 $28,108 $60,812 $486,415
15  2018/19 $468,654 $222,500 $0 $691,154
16  2019/20 $483,301 $0 $0 $483,301
17  2020/21 $460,192 $53,541 $0 $513,733
18  2021/22 $462,289 $0 $0 $462,289
19  2022/23 $464,025 $0 $110,812 $464,025
20  2023/24 $465,601 $0 $0 $465,601
21  2024/25 $491,668 $104,230 $0 $595,898
22  2025/26 $465,562 $352,150 $0 $817,713
23  2026/27 $476,946 $205,654 $0 $682,600
24  2027/28 $458,306 $334,370 $50,000 $792,677
25  2028/29 $483,230 $294,558 $0 $777,788
26  2029/30 $482,206 $7,276 $0 $489,482
27  2030/31 $464,580 $99,689 $0 $564,269
28  2031/32 $462,289 $503,117 $0 $965,407
29  2032/33 $459,637 $247,924 $110,812 $707,562
30  2033/34 $462,935 $268,260 $0 $731,195
31  2034/35 $481,224 $663,809 $0 $1,145,033
32  2035/36 $458,861 $823,336 $0 $1,282,197
33  2036/37 $460,954 $0 $0 $460,954
34  2037/38 $458,306 $428,503 $50,000 $886,809
35 2038/39 $468,654 $481,905 $0 $950,559
36  2039/40 $483,301 $235,676 $0 $718,977
37  2040/41 $479,156 $372,489 $0 $851,645
38  2041/42 $473,893 $33,355 $0 $507,248
39  2042/43 $464,025 $0 $110,812 $464,025
40  2043/44 $465,601 $0 $0 $465,601
41  2044/45 $491,668 $135,059 $0 $626,727
42  2045/46 $465,562 $352,150 $0 $817,713
43  2046/47 $465,342 $205,654 $129,500 $670,996
44 2047/48 $458,306 $362,478 $0 $820,785
45 2048/49 $464,266 $294,558 $0 $758,824
46 2049/50 $482,206 $94,569 $0 $576,775
47 2050/51 $464,580 $47,655 $0 $512,235
48 2051/52 $462,289 $63,547 $0 $525,836
49 2052/53 $459,637 $138,568 $0 $598,205
50 2053/54 $462,935 $40,000 $0 $502,935
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Figure 13   Upper Kaituna Works Expenditure Distribution
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  Figure 14  Lower Kaituna Works Expenditure Distribution
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4.10 Funding 

The Kaituna Catchment Control Scheme is largely funded from annual differential 
rates under a differential rating system.  This new rating system was introduced in 
July 2002, and recognises that there are wider beneficiaries and exacerbators than 
those directly benefiting from the Scheme works.  The rating area now includes the 
entire Kaituna catchment. 

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. 

4.10.1 Disaster Reserves 

In 1993, Council resolved to create a Disaster Reserve to help fund any repairs to 
uninsured infrastructural assets following a disaster.  This resolution was based on 
the expectation that in event of a disaster the Government would provide for 60% of 
the loss (subject to certain conditions), under the Government’s Disaster Recovery 
Plan. The remaining 40% was to be the responsibility of the local authority. 
Environment Bay of Plenty had a risk assessment undertaken by Marsh and 
McLennan Ltd in 1993, which concluded that earthquakes presented the greatest 
potential for damage to infrastructural assets. Different scenarios were examined 
and the Council, upon professional advice, decided that the disaster event to be 
planned around was a 1 in 300 years earthquake which could cause an expected 
maximum loss of $10.5 million to the region’s infrastructural assets (based on a CCI 
of 3470). As an interim step, Council resolved to build up the various scheme 
reserves over a ten year period to half the value of the $4.2 million local share, with 
clear implication that in the event of a disaster, any shortfall in any scheme’s local 
share would be found by way of borrowing.   

Following that Council resolution, targets were set for disaster funds for each of the 
major rivers schemes in the region.  Each target reflected that scheme’s 
vulnerability.  The target fund for the Lower Kaituna was set at $410,000. No such 
target was set for the Upper Kaituna River Scheme.   

With the adoption of the Lower Kaituna Asset Management Plan the contributions 
for the Lower Scheme were reduced to $15,600 per annum (at the CCI of the time), 
with the aim of spreading them out over a 15 year period.  An initial $10,000 
contribution to a Disaster Reserve for the Upper Scheme was made in 2002/2003, 
with a budgeted amount of $10,300 set in 2003/2004 (the increase to reflect the 
estimated movement in CCI).   
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Following the Government’s decision to decline Environment Bay of Plenty’s 
application for funding of losses sustained in the 1998 floods, and following a recent 
review of the risk assessment of uninsured river and drainage scheme infrastructural 
assets (Cousins et. al (2002) and JLT Consultancy (2002)), the Council’s disaster 
reserves funding is being reviewed.    

The review of the risk concluded that  

• that for events of less than 1,000 years return period, the infrastructural assets 
are more vulnerable to tsunami and floods, than they are to earthquake 
damage.   

• The damage from volcanic activity is only of significance for remote probability 
events.  Such events may also significantly change the landscape and thus 
render the current scheme setups inappropriate 

• it would be appropriate to adopt the 500-year tsunami as the target disaster 
event to be planned around, in which case the expected maximum loss is $5.8 
million.   

Updated to CCI = 4450, the previous target of $10.5 million becomes $13.5 million. 
If adopted, the new target of $5.8 million is therefore only approximately half of the 
previous sum. 

Assuming no central government contribution, and again assuming that reserves 
and borrowing would provide equal contributions to the recovery, a suitable revised 
target for the Lower Kaituna at CCI = 4450 is  

0.5 x $5.8m ÷ $2.1m x $410,000 = $566,000.   

As at 30 June 2003, the balance of the Lower Kaituna portion of the fund stood at 
approximately $365,000.  The 2003/2004 contribution has been set at $18,300, and 
continued contributions of this amount will see the revised target reached in 
2013/14.  Interest of 5% per annum has been assumed to accrue on the fund 
balance.  With annual contributions of $7,300 at CCI = 4450, the target would be 
met in 2013/14.  (At that time, and at 3% inflation, the target would be $760,657.  
Appendix 4 shows the fund balance over time, incorporating interest and inflation.) 

Obviously the Upper Kaituna is not at all vulnerable to tsunami damage.  
Notwithstanding this, it would be prudent nonetheless to set aside a disaster reserve 
for the Upper Kaituna.  A contribution of $10,000 was made in 2002/2003 and a sum 
of $10,300 was included in the 2003/2004 budget, although no target for the fund 
was explicitly set. In producing this asset management plan, a provisional fund 
target of $150,000 has been assumed. (Note that the value of the Upper Kaituna 
assets is of the order of 10% of the Lower Kaituna assets, and that the lake level 
control structures are separately insured – so the only assets of interest here are 
streams and the Ohau channel excavation).  As with the Lower Kaituna, interest of 
5% per annum has been assumed to accrue on the fund balance.  With annual 
contributions of $8,000 at CCI = 4450, the target would be met in 2017/18.  (At that 
time, and at 3% inflation, the target would be $233,695.  Appendix 4 shows the fund 
balance over time, incorporating interest and inflation.) 

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

In the past, a large percentage of the maintenance budget was spent on repairing 
flood damage resulting from moderate size floods.  Experience has shown, even on 
schemes where a comprehensive channel training programme has been 
implemented, backed up by an annual programme of works, there is still a 
requirement to have funds set aside to finance damage that does occur periodically 
from floods.  Accordingly, a flood damage reserve was created when the 1998 
Lower Kaituna Asset Management Plan was adopted.  A flood needs to have been 
at least a 5 year event before such funds can be used for repairs (damage from 
lesser events is covered by an annual maintenance provision). 

In the previous asset management plan, an allowance for flood monitoring costs 
was included in the maintenance budget. Estimates of these costs were annualised.  
In this plan, the annualised costs (other than for "annual" sized floods) have been 
taken from the routine maintenance allowance, and the actual costs as incurred will 
be taken from the flood damage reserve and replaced as required to top up the 
fund.  This ensures that sufficient funds will be available if and when a flood occurs.  
An allowance for monitoring of "annual" size floods is kept as part of the routine 
maintenance however. 

Unlike the disaster reserves, no interest has been assumed to accrue on the flood 
damage reserves, as the occurrence of floods, although unpredictable, is expected 
to be more frequent than for disasters. 

(a) Upper Kaituna 

For the Upper Kaituna, a flood damage reserve capped at $58,000 (at CCI 
4450) will be established. This includes an allowance of $8,000 for the 
estimated flood monitoring costs of up to a 50 year flood.  Funds from this 
reserve will be utilised only for flood damage repairs and for monitoring. 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 a maximum rate of $10,000 
p.a. until the $50,000 target is reached. Thereafter, annual payments will be at 
$20,000 as required to maintain the target. (These figures and the target will 
be adjusted annually by the movement in CCI.) Also, if necessary, 
Environment Bay of Plenty will borrow to fund flood damage repairs. Appendix 
5 contains a graph and table showing the manner in which the flood damage 
reserve might operate. Exact figures cannot be given because floods 
obviously occur at fairly random intervals. What is presented is a typical 
scenario, illustrating the accumulation of the fund and use of the fund for the 
medium sized flood events postulated at average 5 yearly intervals.  This 
scenario has been assumed in creating Tables 16 and 18 and Figures 13 and 
15. 

The prediction of expenditure on future flood events is always subject to a 
degree of uncertainty. A river scheme can go several years (or decades) 
without experiencing a major flood or, conversely, a cluster of major floods 
may occur. To illustrate this point the so called 50 year flood is the flood that is 
equalled or exceeded on average once every 50 years. However, during any 
particular 50 year period there is a 26.4% chance of two or more 50 year 
floods occurring. If there was an adverse clustering of floods then the flood 
damage reserve would likely be insufficient, requiring additional loan funding. 
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Note that asset damage from smaller floods and freshes (of less than five year 
return period, or 20% AEP) are covered by a separate item of $15,000 in the 
maintenance requirements (Appendices 2 and 3). 

This flood damage reserve will be largely for the streams, as the lakes 
attenuate floods so that the lake level control structures are not expected to 
suffer flood damage. 

(b) Lower Kaituna 

The 1998 Lower Kaituna Asset Management Plan established a flood damage 
reserve for the Lower Kaituna capped at $100,000 with payments into the 
reserve at a maximum rate of $25,000 p.a. (at CCI 3700).  At CCI = 4450, the 
reserve would become $120,000 and the annual payments a maximum of 
$30,000.   The reserve is now increased by the estimated monitoring costs to 
fund a 50 year event ($29,500).   

As with the Upper Kaituna, Tables 17 and 19 and Figures 14 and 16 are 
based on an assumed scenario of a series of flood events over time. 

Following flood damage in November 1999, $40,000 was withdrawn from this 
account in June 2000.  As at 30 June 2003, the reserve balance was 
approximately $102,700.  

 

4.10.3 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. 

(a) Upper Kaituna 

A loan of $240,000 is assumed to be needed to fund capital works on the 
Utuhina, to provide 1% AEP flood protection.   

The reserve is forecast to grow over the 50 year life of this plan to almost 
$800,000 (excluding the effect of any interest earned).  However, major 
withdrawals to fund renewal works on the Okere and Ohau lake level control 
structures are forecast to occur after this, in 2057 and 2089 respectively. 

(b) Lower Kaituna 

Details of how the renewals fund is forecast to operate are presented in a 
table and graph at Appendix 6.  Where the renewals fund would otherwise go 
into significant deficit, loans will generally be required to fund renewal works. 
This will be the case between 2005/2006 and 2008/2009, and again after 
2034/2035.  Substantial loans will be required as the renewal fund is forecast 
to be frequently insufficient to finance the renewals works.  

 

4.10.4 Interest 

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



82 Environment Bay of Plenty 

Kaituna Asset Management Plan Operations Report 2003/09 

 



Environment Bay of Plenty 83 

Operations Report 2003/09 Kaituna Asset Management Plan 

 
Figure 15  Upper Kaituna Total Funding Requirements
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Figure 16  Lower Kaituna Total Funding Requirement
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4.10.5 Analysis of Funding Requirements – Upper Kaituna 

Table 18 and Figure 15 present the total funding requirements for all activities. They 
are based on data presented in Appendices 3 to 7. 

Stream works are also 10% funded by a regional contribution (general rates), and 
the lake level control is 50% funded by a general rate/regional contribution, 
reflecting the region-wide benefits of these.  Projects, for both the lakes and the 
streams, are funded equally by Scheme rates and general rate/regional contribution.  
As the flood damage and disaster reserves are intended to apply almost entirely to 
the streams, contributions to these will be 10% funded by a regional contribution and 
90% by Scheme rates.  With anticipated loans to fund capital works on the Utuhina 
Stream, net loan charges will also be 10% funded by a regional contribution and 
90% by Scheme rates. 

Table 20 and Figure 17 break the total funding requirement into rate income and 
regional contribution requirements. The result is an average rate requirement of 
$153,575, representing a 10% increase on the budgeted 2003/2004 rating level of 
$139,5504.  The average regional contribution is $57,310.  (Note that both the rate 
and the regional contribution figures will depend on how the flood damage reserve is 
operated and upon the calls made upon it – i.e. the actual flood damages incurred.) 

4.10.6 Analysis of Funding Requirements – Lower Kaituna 

Funds for the Lower Kaituna come from a variety of sources.  Projects are funded 
equally by Scheme rates and general rate/regional contribution. Net loan costs are 
90% funded by Scheme rates and 10% by regional rate contribution.  After a grant in 
lieu of rates from the Department of Conservation ($17,000) and a contribution from 
Environment Bay of Plenty corporate income ($1000) are received, Scheme rates 
and regional rate contributions provide 90% and 10% funding respectively for the 
remaining items.  

Table 19 and Figure 16 present the funding requirements for all activities including 
loan charges. They are based on data presented in Appendices 3 to 7. Table 21 and 
Figure 18 break down the total funding requirement into the indicative sources of 
funding. The forecast average annual rate requirement for the period of the plan is 
$625,895, a decrease of 11% on the 2003/2004 rating level of $700,500.  (Note 
however that the 1998 Asset Management Plan predicted that expenditure in the 
first two decades the following the adoption of that plan would be higher than the 
average over the 50 year period.)  The average forecast general (regional) rate 
requirement is $78,433. A total of approximately $4m is forecast to be borrowed 
over the duration of the plan to fund renewal works.  

4.10.7 Analysis of Combined Funding Requirements – Upper and Lower 
Kaituna 

Table 22 summarises the total funding requirements for the combined Upper and 
Lower Kaituna.  The average forecast rate requirement is $779,470, a decrease of 
7.2% on the 2003/2004 rating level of $840,200.  

 

 
                                             
4 This 2003/2004 budget figure assumes that the rates and regional contribution (i.e. funding sources) 
to the Project budget for the entire Kaituna Scheme is allocated between the Upper and Lower 
Kaituna in proportion to the budget projects for each. 
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Table 20 Upper Kaituna - Source of Funding

Year Rates Regional Total Funding Requirement 

0 2003 / 04 $139,698 $40,902 $180,600
1 2004 / 05 $187,233 $62,345 $249,578
2 2005 / 06 $171,832 $58,411 $230,243
3 2006 / 07 $168,671 $58,060 $226,731
4 2007 / 08 $164,952 $57,647 $222,599
5 2008 / 09 $169,746 $61,193 $230,939
6 2009 / 10 $166,156 $60,003 $226,159
7 2010 / 11 $161,208 $57,231 $218,439
8 2011 / 12 $153,360 $56,359 $209,719
9 2012 / 13 $170,712 $58,287 $228,999

10 2013 / 14 $173,256 $59,583 $232,839
11 2014 / 15 $170,116 $60,443 $230,559
12 2015 / 16 $153,018 $58,321 $211,339
13 2016 / 17 $156,334 $56,689 $213,023
14 2017 / 18 $176,967 $58,982 $235,949
15 2018 / 19 $161,061 $58,228 $219,289
16 2019 / 20 $145,617 $57,721 $203,338
17 2020 / 21 $145,912 $55,531 $201,443
18 2021 / 22 $142,751 $55,180 $197,931
19 2022 / 23 $159,282 $59,017 $218,299
20 2023 / 24 $150,576 $57,063 $207,639
21 2024 / 25 $140,236 $57,123 $197,359
22 2025 / 26 $137,412 $54,587 $191,999
23 2026 / 27 $137,412 $54,587 $191,999
24 2027 / 28 $155,412 $56,587 $211,999
25 2028 / 29 $149,604 $56,955 $206,559
26 2029 / 30 $142,162 $59,337 $201,499
27 2030 / 31 $137,412 $54,587 $191,999
28 2031 / 32 $143,626 $55,277 $198,903
29 2032 / 33 $164,907 $57,642 $222,549
30 2033 / 34 $156,849 $57,760 $214,609
31 2034 / 35 $142,053 $57,325 $199,378
32 2035 / 36 $142,996 $55,207 $198,203
33 2036 / 37 $142,733 $57,178 $199,911
34 2037 / 38 $155,412 $56,587 $211,999
35 2038 / 39 $149,604 $56,955 $206,559
36 2039 / 40 $139,912 $57,087 $196,999
37 2040 / 41 $137,412 $54,587 $191,999
38 2041 / 42 $137,412 $54,587 $191,999
39 2042 / 43 $155,412 $56,587 $211,999
40 2043 / 44 $160,854 $60,205 $221,059
41 2044 / 45 $156,562 $58,937 $215,499
42 2045 / 46 $137,412 $54,587 $191,999
43 2046 / 47 $143,626 $55,277 $198,903
44 2047 / 48 $164,907 $57,642 $222,549
45 2048 / 49 $156,849 $57,760 $214,609
46 2049 / 50 $142,053 $57,325 $199,378
47 2050 / 51 $145,246 $57,457 $202,703
48 2051 / 52 $158,483 $56,928 $215,411
49 2052 / 53 $155,412 $56,587 $211,999
50 2053 / 54 $140,604 $55,955 $196,559  
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Table 21      Lower Kaituna - Source of Funding

Year Total Regional Grant in Lieu Corporate Total Funding
Rates Contribution of Rates Income Requirement 

0 2003/04 $700,502 $87,198 $17,000 $1,000 $805,700
1 2004/05 $651,659 $81,295 $17,000 $1,000 $750,954
2 2005/06 $616,701 $77,411 $17,000 $1,000 $712,113
3 2006/07 $618,617 $77,624 $17,000 $1,000 $714,242
4 2007/08 $618,343 $77,594 $17,000 $1,000 $713,936
5 2008/09 $648,534 $80,948 $17,000 $1,000 $747,482
6  2009/10 $657,580 $81,953 $17,000 $1,000 $757,534
7  2010/11 $639,716 $79,968 $17,000 $1,000 $737,684
8  2011/12 $629,826 $78,870 $17,000 $1,000 $726,695
9  2012/13 $612,956 $76,995 $17,000 $1,000 $707,951

10  2013/14 $638,885 $79,876 $17,000 $1,000 $736,761
11  2014/15 $644,735 $80,526 $17,000 $1,000 $743,262
12  2015/16 $620,570 $77,841 $17,000 $1,000 $716,411
13  2016/17 $609,463 $76,607 $17,000 $1,000 $704,070
14  2017/18 $585,138 $73,904 $17,000 $1,000 $677,042
15  2018/19 $617,509 $77,501 $17,000 $1,000 $713,010
16  2019/20 $627,027 $78,559 $17,000 $1,000 $723,586
17  2020/21 $577,568 $73,063 $17,000 $1,000 $668,631
18  2021/22 $574,477 $72,720 $17,000 $1,000 $665,197
19  2022/23 $572,865 $72,541 $17,000 $1,000 $663,405
20  2023/24 $598,961 $75,440 $17,000 $1,000 $692,401
21  2024/25 $620,099 $77,789 $17,000 $1,000 $715,888
22  2025/26 $594,282 $74,920 $17,000 $1,000 $687,202
23  2026/27 $593,475 $74,831 $17,000 $1,000 $686,306
24  2027/28 $557,080 $70,787 $17,000 $1,000 $645,866
25  2028/29 $605,377 $76,153 $17,000 $1,000 $699,530
26  2029/30 $594,915 $74,991 $17,000 $1,000 $687,906
27  2030/31 $560,782 $71,198 $17,000 $1,000 $649,980
28  2031/32 $558,585 $70,954 $17,000 $1,000 $647,539
29  2032/33 $556,198 $70,689 $17,000 $1,000 $644,887
30  2033/34 $586,166 $74,018 $17,000 $1,000 $678,185
31  2034/35 $612,886 $76,987 $17,000 $1,000 $707,874
32  2035/36 $620,867 $77,874 $17,000 $1,000 $716,741
33  2036/37 $630,167 $78,907 $17,000 $1,000 $727,074
34  2037/38 $612,322 $76,925 $17,000 $1,000 $707,246
35 2036/39 $661,432 $82,381 $17,000 $1,000 $761,814
36  2039/40 $676,266 $84,030 $17,000 $1,000 $778,296
37  2040/41 $662,029 $82,448 $17,000 $1,000 $762,476
38  2041/42 $660,127 $82,236 $17,000 $1,000 $760,363
39  2042/43 $645,576 $80,620 $17,000 $1,000 $744,195
40  2043/44 $668,324 $83,147 $17,000 $1,000 $769,471
41  2044/45 $686,114 $85,124 $17,000 $1,000 $789,238
42  2045/46 $662,889 $82,543 $17,000 $1,000 $763,432
43  2046/47 $666,714 $82,968 $17,000 $1,000 $767,682
44 2047/48 $657,605 $81,956 $17,000 $1,000 $757,561
45 2048/49 $680,798 $84,533 $17,000 $1,000 $783,331
46 2049/50 $698,496 $86,500 $17,000 $1,000 $802,996
47 2050/51 $677,503 $84,167 $17,000 $1,000 $779,670
48 2051/52 $651,609 $81,290 $17,000 $1,000 $750,899
49 2052/53 $636,685 $79,632 $17,000 $1,000 $734,317
50 2053/54 $638,245 $79,805 $17,000 $1,000 $736,050  
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Table 22  Funding Sources - Combined Upper and Lower Kaituna

Regional Grant in Lieu Corporate Total Funding
Year Rates Contribution of Rates Income Requirement 

0 2003/04 $840,200 $128,100 $17,000 $1,000 $986,300
1 2004/05 $838,892 $143,640 $17,000 $1,000 $1,000,532
2 2005/06 $788,533 $135,822 $17,000 $1,000 $942,355
3 2006/07 $787,288 $135,684 $17,000 $1,000 $940,972
4 2007/08 $783,295 $135,240 $17,000 $1,000 $936,535
5 2008/09 $818,279 $142,141 $17,000 $1,000 $978,420
6  2009/10 $823,736 $141,956 $17,000 $1,000 $983,692
7  2010/11 $800,924 $137,199 $17,000 $1,000 $956,123
8  2011/12 $783,186 $135,228 $17,000 $1,000 $936,414
9  2012/13 $783,668 $135,282 $17,000 $1,000 $936,950

10  2013/14 $812,141 $139,459 $17,000 $1,000 $969,599
11  2014/15 $814,851 $140,969 $17,000 $1,000 $973,820
12  2015/16 $773,588 $136,162 $17,000 $1,000 $927,750
13  2016/17 $765,797 $133,296 $17,000 $1,000 $917,093
14  2017/18 $762,105 $132,886 $17,000 $1,000 $912,991
15  2018/19 $778,570 $135,729 $17,000 $1,000 $932,298
16  2019/20 $772,644 $136,279 $17,000 $1,000 $926,923
17  2020/21 $723,480 $128,594 $17,000 $1,000 $870,074
18  2021/22 $717,228 $127,900 $17,000 $1,000 $863,128
19  2022/23 $732,146 $131,557 $17,000 $1,000 $881,704
20  2023/24 $749,537 $132,503 $17,000 $1,000 $900,039
21  2024/25 $760,335 $134,911 $17,000 $1,000 $913,246
22  2025/26 $731,694 $129,507 $17,000 $1,000 $879,201
23  2026/27 $730,887 $129,417 $17,000 $1,000 $878,305
24  2027/28 $712,492 $127,373 $17,000 $1,000 $857,865
25  2028/29 $754,981 $133,108 $17,000 $1,000 $906,088
26  2029/30 $737,077 $134,327 $17,000 $1,000 $889,404
27  2030/31 $698,194 $125,785 $17,000 $1,000 $841,979
28  2031/32 $702,211 $126,231 $17,000 $1,000 $846,442
29  2032/33 $721,105 $128,330 $17,000 $1,000 $867,436
30  2033/34 $743,015 $131,778 $17,000 $1,000 $892,793
31  2034/35 $754,939 $134,312 $17,000 $1,000 $907,251
32  2035/36 $763,863 $133,081 $17,000 $1,000 $914,944
33  2036/37 $772,900 $136,085 $17,000 $1,000 $926,985
34  2037/38 $767,734 $133,511 $17,000 $1,000 $919,245
35 2036/39 $811,036 $139,336 $17,000 $1,000 $968,372
36  2039/40 $816,178 $141,116 $17,000 $1,000 $975,294
37  2040/41 $799,441 $137,034 $17,000 $1,000 $954,475
38  2041/42 $797,539 $136,823 $17,000 $1,000 $952,362
39  2042/43 $800,987 $137,206 $17,000 $1,000 $956,194
40  2043/44 $829,178 $143,352 $17,000 $1,000 $990,529
41  2044/45 $842,676 $144,060 $17,000 $1,000 $1,004,736
42  2045/46 $800,301 $137,130 $17,000 $1,000 $955,431
43  2046/47 $810,339 $138,245 $17,000 $1,000 $966,585
44 2047/48 $822,512 $139,598 $17,000 $1,000 $980,110
45 2048/49 $837,647 $142,293 $17,000 $1,000 $997,939
46 2049/50 $840,549 $143,824 $17,000 $1,000 $1,002,373
47 2050/51 $822,749 $141,624 $17,000 $1,000 $982,373
48 2051/52 $810,092 $138,218 $17,000 $1,000 $966,310
49 2052/53 $792,097 $136,218 $17,000 $1,000 $946,316
50 2053/54 $778,849 $135,760 $17,000 $1,000 $932,609
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Figure 17 Upper Kaituna
Source of Funding
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Figure 18  Lower Kaituna 

Source of Funding 
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Chapter 5:  Creation/Acquisition/Disposal 
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. 

However, in this Scheme it is possible that investigations into the Gisborne Point flood/debris 
flow hazard could lead to capital works to mitigate the hazard.  In that case, the assets so 
created will need to be added to the asset register.  This plan will also need updating to allow 
for the maintenance of those assets, although that could reasonably be done at the next plan 
review.  If it is found that the Utuhina flood protection assets need upgrading, perhaps where 
the original design stopbanks and walls were not built, then likewise the asset register and 
this plan will need updating. 

A more common occurrence is that rock riprap is added as needed for bank protection – 
often following flood damage.  For instance approximately $200,000 of new riprap has been 
placed during the last two years over the Upper and Lower Kaituna areas, (this has been 
included in this plan).  

In developing this plan, the Utuhina flood walls and two of the Waingaehe drop structures 
have been written off as being ineffective – in effect they have been deleted from the asset 
register or “disposed of”.  It is also possible that hydraulic reviews of channel capacity will 
show that some stopbanks are no longer needed (note that design flow estimates have 
generally decreased since the stopbanks were first designed and built).  Such assets would 
be not be maintained and would be removed from the register.  

It is unlikely that any riprap or other erosion protection assets would be disposed off, and if 
they were lost during a flood event it is expected that they would be replaced. 

The Wetlands Pumping Station is a major asset that has been decommissioned in recent 
years. The value of the pump and pump contents has been removed from the valuation. At 
present the pump station structure has not been removed and it is still valued.  However it is 
possible that this structure will also be removed from the register in the future. 

The asset register is updated annually, while the scheme is revalued every five years. 
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Chapter 6:  Quality Assurance Systems 
Quality assurance systems are designed to maintain consistency in standards, procedures 
and methods, and to ensure that an audit trail can be followed. An increasingly common 
approach for organisations, both private and public, is to seek ISO9000 series accreditation, 
certifying by an independent auditor that the system has been implemented and is being 
followed. Regardless of whether ISO9000 accreditation is sought (which can be an 
expensive process), a documented set of procedures should be produced for effective 
management. 

In the context of the management of the Upper Kaituna Rivers Scheme assets, these 
procedures might include: 

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

• photographic record storage procedures 

• survey procedures and standards 

• safety procedures 

• contract administration guidelines and requirements 

• instrument calibration procedures 

• training programmes 

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

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

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

The system in action needs to be audited. Initially, the Manager of Technical Services could 
carry this out. These will be undertaken twice yearly for the first three years after the 
commencement of the asset management plan, then on an annual basis. 

Finally, review of the procedures will also be appropriate at various times, to ensure that 
current best practices are maintained. 
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Chapter 7:  Monitoring 
Two forms of monitoring are considered below — effectiveness and cost/financial monitoring. 

7.1 Effectiveness Monitoring 

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

The goal of the Upper Kaituna Rivers Scheme is to maintain the risk of flood 
damage at acceptable levels, by maintaining the desired levels of flood protection 
and erosion control, and to maintain the levels of Lakes Rotorua and Rotoiti within 
defined ranges. (Note that the risk of flood damage rather than actual flood damage 
is referred to.) More specific objectives against which to monitor performance have 
been identified in section 3.1 of this plan. In summary these are: 

• Lake level control for Lakes Rotorua and Rotoiti  

• Security from floods up to the 1% AEP level for defined sections of urban 
streams.  

• Reduced erosion of stream banks, to maintain an unobstructed and stable 
floodway  

Other outcomes will be relevant, such as environmental enhancements. These will 
be described in various regional plans, and also in the Rivers and Drainage 
Environmental Code of Practice. Scheme management needs to be compatible with 
these.   

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

The 15-yearly streambed cross-section and stopbank surveys are one of the most 
important monitoring programmes for management of the scheme. The cross-
section surveys can be used to help identify volumetric changes to the stream 
channel and banks, and possibly local points of erosion or deposition. Using the 
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cross-section information, the design flood levels can be reassessed every fifteen 
years, and the stopbank surveys used to monitor the available freeboard.  

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

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

The monitoring will be performed at the following levels. 

Asset Manager 

The Asset Managers (Rivers & Drainage Section) already monitor the scheme on a 
continual basis.  Reports from the asset managers — such as six weekly reports to 
the Operational Services Committee of the council -  on the performance of the 
scheme (as well as work done, funds spent, etc) should be copied to this separate 
(and centrally accessible) asset management file for the scheme.   

Internal 

Performance monitoring will also be undertaken internally within Environment Bay of 
Plenty by the Manager of Technical Services, and reported upon periodically to the 
Operational Services Committee. The report will draw links between the 
performance of the scheme and the scheme management. The monitoring 
performed by the asset managers will also be audited and used as input into the 
report.  

The Technical Services Section will reassess the design flood levels and stopbank 
freeboard at five yearly intervals for the Lower Kaituna River, and at 15 year 
intervals for the Upper Kaituna streams and the Lower Kaituna canals. 

External 

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

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

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

– benchmarking with other like organisations 

– comparison with best practice 
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• Assess the relative improvement achieved since the previous external audit 
and compare this performance with what was capable of being achieved. 

• Assist the Asset Managers and the internal audit/plan review team (Technical 
Services Section) to improve their activities and to derive better guidelines and 
assessment procedures. 

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

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

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

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

7.2 Cost Monitoring 

7.2.1 Internal 

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

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

7.2.2 Financial Audits (External) 

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

The Audit opinions will be included in the Annual Report. 

 
 





101 

Kaituna Asset Management Plan Operations Report 2003/09 

References 
Bay of Plenty Catchment Commission (1969); Upper Kaituna River Major Scheme: volume 4 

– Lakes Rotorua and Rotoiti. Draft Report, prepared by A.P. Griffiths. 

Bay of Plenty Catchment Commission (1975);  Upper Kaituna Catchment Control Scheme. 

Campbell, Ross. (2002); Kaituna Catchment Control Scheme Proposed Differential Analysis 
Report. 

Cody, Ashley (pers. comm.)  Geothermal Consultant 

Commission for the Environment (1984); Maketu Estuary: Environmental Issues and 
Options. 

Cousins, W.J., Manville, V., Smith, W.D., McSaveney, M. & Johnson, D.M. (2002);  
Environment Bay of Plenty Flood Protection Assets Risk Assessment. Institute of 
Geological & Nuclear Sciences Ltd.  Client Report 2002/129. 

Environment B·O·P (1998); Rangitaiki-Tawarewa Rivers Scheme Asset Management Plan, 
Environment B·O·P Operations Report 98/03, prepared by Philip Wallace. 

Environment B·O·P (1998); Lower Kaituna River Scheme Asset Management Plan 
Environment B·O·P Operations Report 98/04, prepared by Matt Surman. 

Environment B·O·P (1999); Small Streams Investigations in the Bay of Plenty.  Environment 
Bay of Plenty Operations Report 99/01, prepared by Sam Jones, Braden Rowson, 
Matthew Surman. 

Environment B·O·P (2000); Kaituna River Major Scheme Hydraulic Review (Draft).  
Environment B·O·P Operations Report 2000/06, prepared by Matt Surman. 

Environment B·O·P (2001); Natural Environment Regional Monitoring Network: River and 
Stream Channel Monitoring Programme 1999/2000.  Environment B·O·P 
Environmental Report 2001/23, prepared by Pascal Balley. 

Environment Bay of Plenty (2003); Natural Environment Regional Monitoring Network River 
and Stream Channel Monitoring Programme 2000/2001 and 2001/2002.  
Environment Bay of Plenty Environmental Publication 2003/16, prepared by Ingrid 
Pak.   

Environment Bay of Plenty (2003); Proposed Bay of Plenty Regional Council Floodway and 
Drainage Bylaw 2002  

 Environment Bay of Plenty (2003); Hydraulic Modelling of Ohau Channel (Draft).  Prepared 
by Philip Wallace 



102 Environment Bay of Plenty 

Kaituna Asset Management Plan Operations Report 2003/09 

Environment Bay of Plenty files. 

Hydraulic Modelling Services (1999);  Kawaha Point Retirement Village Rotorua – Flood 
Report.  Unpublished Report for Kawaha Point Limited. 

Intergovernmental Panel on Climate Change (2001); Technical Summary: Climate Change 
2001 – Impacts, Adaptation and Vulnerability. 

JLT Consultancy (2002);  Report on a Risk Assessment of Uninsured Infrastructural Assets 
for Environment Bay of Plenty.  Prepared by JLT Consultancy, a division of Jardine 
Lloyd Thompson Ltd. 

Marsh and McLennan Limited (1993); “Bay of Plenty Regional Council Risks Assessment of 
Uninsured Infrastructural Assets”. 

National Asset Management Steering Group (1996); “National Asset Management Manual” 
First Edition, November 1996. 

National Asset Management Steering Group (2001); New Zealand Infrastructure Asset 
Valuation and Depreciation Guidelines.  Version 1.0. 

National Asset Management Steering Group (New Zealand) and Institute of Public Works 
Engineering (Australia) (2002); International Infrastructure Asset Management 
Manual.  Version 2. 

New Zealand Climate Change Office (2003a); Overview of Climate Change Effects and 
Impacts Assessment: A Guidance Note for Local Government in New Zealand 
(draft, April 2003) 

New Zealand Climate Change Office (2003b); 
http://www.climatechange.govt.nz/sp/resources/resource%20information/Effects%20o

f%20climate%20change%20on%20NZ.doc 
 

Riley Consultants Ltd. (2003); Utuhina Stream Modelling. 

 

  



103 

Kaituna Asset Management Plan Operations Report 2003/09 

Appendices 
Appendix 1 – Responsibilities and Roles in Asset Management 

Appendix 2 – Asset Maintenance Requirements – Upper Kaituna 

Appendix 3 – Asset Maintenance Requirements – Lower Kaituna 

Appendix 4 – Disaster Reserve 

Appendix 5 – Flood Damage Reserves 

Appendix 6 – Renewals Funds 

Appendix 7 – Loan Repayments 

 





Environment Bay of Plenty 105 

Operations Report 2003/09 Kaituna Asset Management Plan 

Appendix 1 – Responsibilities and Roles in Asset 
Management 

(Based on structure of Environment Bay of Plenty as at June 2003) 

Principal Roles 

• Asset Managers:  

• Rivers and Drainage Section (Environment Bay of Plenty) 

Responsible for day to day management of the Scheme. Assistance with preparing, 
monitoring and reviewing the Asset Management Plan.  

• Technical Services Section (Environment Bay of Plenty) 

• Responsible for day to day lake level control. 

• Asset Management Plan preparation, monitoring and revision: Technical Services 
Section (Environment Bay of Plenty) 

Responsible for providing technical advice regarding the design and management of 
the River Scheme. Responsible for preparing and revising the Asset Management 
Plan, and for monitoring the plan and the performance of the scheme. 

Other sections and departments will have input into plan preparation and revision — in 
particular, to ensure consistency with various regional plans. 

Consultation with external parties, in particular scheme ratepayers, will occur in the 
preparation and revision of the plan. External parties have also provided feedback 
about the scheme performance in the past, and the monitoring role they thus undertake 
is expected to continue. 

The following diagram illustrates the relationships between the various parties that 
have roles in management of the assets. 
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Appendix 2 – Asset Maintenance Requirements – Upper 
Kaituna 

1 General 

1.1 Management 

Manager Rivers and Drainage 3 days  
Manager Technical Services 3 days  
Works Engineer 3 days  
Asset Administration Officer 2 days 
Computer & Information Services $10,300 
Hydrological Recorders $6,300 
 
Note that some of these costs were higher in 2002/2003 due to the time spent 
setting up the delegated maintenance contract with Rotorua District Council. 
 
Apportion 50/50 between lakes and streams. 
 

1.2 General Overview - Streams 

Environment Bay of Plenty annual inspection of streams.   

Allow 

Works Engineer 2 days  
Design Engineer 2 days 
 
Vehicle – 2 return trips from Whakatane 400 km @ 45c/km  
 
Apportion between the streams as follows: 

Waingaehe 0.1 
Puarenga 0.2 
Utuhina and tributaries 0.3 
Waiowhiro 0.1 
Ngongotaha  0.2 
Waiteti 0.1 
 
(Informal inspections by Technical Services staff also occur occasionally as part of 
resource consent applications). 
 

1.3 External Costs 

Valuation New Zealand: Charges have been reduced to zero.  
 
Rate Commission: – Approx 2.5% of rates collected by Rotorua 
District Council  – allow   $3,500 
 
Rate Remission:  (Allow 50% of the 2003/2004 budgeted Kaituna 
remission costs)  $2500 
 
Electricity (Okere gates)  $600 
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Insurance (lake control structures)  $4700 
 
Apportion rate commission/remission 50/50 between lakes and streams.  Remainder 
entirely to lakes. 
 

1.4 Asset Valuation 

Assets require formal five yearly revaluation. 
Manager Technical Services 3 days  
 
Apportion 50/50 between lakes and streams. 
 
 

1.5 Stream Maintenance - General 

Stream maintenance is delegated by Environment Bay of Plenty to the Rotorua 
District Council.  Currently the District Council contracts Castlecorp to do the 
maintenance.  The District Council adds a 5% on-cost to the Castlecorp contract 
rates to allow for its administration costs. 
 

1.5.1 Preliminary and General  

Monthly reporting and contract management at $1,224 per annum plus 5% on-cost. 
 

1.5.2 Inspection and Routine Maintenance 

Inspection and routine minor maintenance of streams - Various minor repairs to 
stopbanks, culverts and fences and minor erosion repair with some work being 
undertaken each month.  Ensure flapgates are functioning.  Occasional channel 
clearing, weedspray on berms. 

Budgeted at $31,200 per year, plus a 5% on-cost.  (The 5% cost is the Rotorua 
District Council management cost).  Apportion as follows (based on actual 
expenditure July 2002-April 2003): 

 %
Waingaehe 6
Ngongotaha 25
Mangakakahi 8
Utuhina 25
Waiteti 15
Puarenga 7
Otamatea 8
Waiowhiro 6

 

The resulting cost per stream per annum has been rounded, to values in the 
Expenditure Tables in Appendix 3. 
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1.6 Flood Monitoring - Streams 

Flood monitoring costs are an estimate of costs of flood duty, of inspection during 
the event and of post-event inspections and flood level pegging, etc.  Input during 
the event from hydrologists has not been included.  Assume: 
 
Annual floods – not monitored by Environment Bay of Plenty staff. Any costs 
covered as part of general maintenance contract. 
 
“Significant” floods (say 20% AEP to 5% AEP year return period) – allow: 
 
 2 days design engineer  
 7 days surveyor (including data processing) 
 5 days chainman (at labourer rate)   
 Vehicle – say 5 x 100 km x 2 (i.e. Whakatane – Rotorua return) @ 50c  
 
(Note that strictly with at least 8 streams involved, the probability of getting a 
significant flood in one of these in any year will be somewhat greater than the 
nominal return period assumed.  However, the streams being reasonably close 
together will mean that several of them are likely to flood in the same event. For this 
exercise, it is assumed that each event will involve three streams and an event will 
occur somewhere on average every 5 years). 
 
“Major” floods (say greater than 2% AEP) – allow: 
 
  4 days design engineer  
 10 days surveyor  
 7 days labourer   
 Vehicle – say 7 x 100 km x 2 (i.e. Whakatane – Rotorua return) @ 50c  
 
(As above, it is assumed that each event will involve three streams and an event will 
occur somewhere on average every 20 years).   
 
The monitoring costs for "significant" and "major" floods are to be covered by the 
Flood Damage Reserve.  The reserve has been increased by the monitoring cost of 
a major flood.  The monitoring costs of a significant flood and a major flood are not 
part of the routine maintenance budget therefore.  Refer to Appendix 5.   
 

1.7 Flood Damage Repairs - Streams 

Each year some works will be required to repair damage caused by minor 
freshes/floods in the streams. The amount of works will be dependent to some 
degree on how well maintained the scheme is. With the adoption of the maintenance 
stratagem in this report it is estimated that approximately $15,000 per annum will be 
required.  (This has been estimated from the difference between the non-routine 
work incurred each year (RDC estimates $44,000) and the total rock renewal work 
as shown in Appendix 3 ($27,200).) 
 
Note that damage from larger floods will be covered by a separate flood damage 
fund. 
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2 Ohau Channel 

2.1 Inspection 

Annual – 
Works Engineer - allow 0.5 days 
Supervisor – 0.5 days 
Vehicle 90 km x 2 @ 50c 
 

2.2 Lake Level Monitoring 

Also includes dealing with enquiries. 
 
Engineering Officer   - allow 0.5 hours per week x 45 weeks + 2 days – say 5 days  
Manager Technical Services – allow 3 days   
Vehicle – 4 x 90 km x 2 @ 50c 
 

2.3 Stoplog Adjustments 

As required – on average 2 in and 2 out per annum – For each time, allow  
 
3 persons by  4 hours 
Crane hire  $400 
Vehicle  100 km x 2 @ 50c 
  

2.4 Miscellaneous Maintenance 

Signage, handrails, fishpass maintenance, occasional willow clearing, desilting the 
fish blocks, consent fee etc.  Allow per annum:   
Works Engineer  0.5 days 
Supervisor  2 days 
Labourer  2 days 
Vehicle  100 km x 2 @ 50c  
Materials   $500   

 
2.5 Weed Clearing 

Currently a resident caretaker clears any weed from the structure as required.  
Typically costs are $165 per month. 
 

2.6 Gabion Basket Replacement 

A typical useful life for gabions is 20 – 50 years (ref, NZ infrastructure Asset 
Valuations and Depreciation Guidelines).  Assume 25 years, given the geothermal 
mineral content in the lake waters. 
 
Base cost on the historical cost for this component of the structure (entire structure 
value is based on historical cost).  The gabion work in the original contract cost 
$39,035 in total.  Update to 2003 dollars and add 15% engineering costs to give 
estimated cost of $63,016.   
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2.7 Stoplog Replacement 

The RHS stoplogs require replacing approximately every seven years.  Replaced 
2001/2002 at a cost of $4500. 
 

2.8 Structure Replacement 

The entire structure will eventually require replacement.  A useful life of 100 years is 
assumed.  The replacement therefore falls outside the time horizon of this plan. 

3 Okere Falls Gates 

3.1 Inspection 

Six monthly 
Works Engineer - allow  0.5 days 
Supervisor –  0.5 days 
Vehicle  90 km x 2 @ 50c 
 

3.2 Lake Level Monitoring 

Also includes dealing with external enquiries. 
 
Allow: 
Engineering Officer   8 days 
Surveyor 2 days 
Labourer/Survey Assistant 2 days 
Manager Technical Services      3 days   
Vehicle – 4 x 90 km x 2 @ 50c 
 

3.3 Miscellaneous Maintenance 

Signage, telemetry, electrical, handrails, lights, site safety issues, consent fee etc  
Allow: 
Works Engineer 0.5 days 
Supervisor  2 days 
Labourer  2 days 
Materials  $1,500 

 
3.4 Replace gate ropes and fittings 

Every 5 years – Typically $5000 

3.5 Gate refurbishment  

Each gate expected to cost approx $10,000 to remove sandblast, replace rusted 
components, paint and reinstall.  Undertake a rolling programme where the gates 
refurbished over a three year period (one per year) every 20 years.    

 
3.6 Lifting Mechanism Replacement. Gate Motor Recondition 

The entire lifting mechanism, consisting of a 2kW motor, two gearboxes, gate ropes 
and drums and other elements for each gate, will need to be replaced every 
25 years.  Base cost on the historical cost for this component of the structure (entire 
structure value is based on historical cost):  Tender price for lifting mechanisms: 
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$37,000 in 1982 (CCI = 1870).  Add 15% engineering costs and update to current 
CCI to give estimated cost of $102,350.  
 

3.7 Structure Replacement 

The entire structure will eventually require replacement.  A useful life of 75 years is 
assumed.  The replacement therefore falls outside the time horizon of this plan. 
 

4 Waingaehe 

4.1 Routine Inspection 

See 1.5 above 

4.2 General Overview 

See 1.2 above 

4.3 Cross-Section and Stopbank Longitudinal Survey  

Re-survey of cross-sections and long-section profile of stopbanks every fifteen years 
provided there are no significant freshes/floods in the rivers.  Survey from SH 30 to 
mouth, via floodway.  Approximately 12 cross-sections.  No need to have permanent 
benchmarks. 

Allow four days field work for surveyor and assistant complete an average of four 
cross-sections per day. Office work to reduce and analyse data is approximately 
50% of the field time. 

Surveyor 6 days  
Assistant 4 days  
Vehicle (ex Whakatane) 640 km @ 50c/km  
 

4.4 Berm mowing 

Mowing of Water and Soil Conservation Reserves – twice per year for Waingaehe, 
@ $1500 plus 5% on-cost.    

4.5 Rock Riprap Maintenance 

At an interval of about every 15 years, the rock riprap bank and drop structures 
protection needs to be maintained by topping up with new rock or retrieval of 
existing rock.  On average 6.67% (1/15th ) of the work will be completed each year. 
The cost of the work is based on the cost of new work, less 30% as the full batter 
will not require replacement.  

Rock supply and placement plus 5% on-cost   $5,200 x 0.0667 x 0.7 x 1.05 = $255 
 

4.6 Rock Drop Structure Maintenance 

As for rock riprap.  Applies to the downstream drop structure (at 720 m). 
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4.7 Rubble Maintenance 

As for rock, except maintenance interval reduces to 10 years and full amount 
requires replacement.  This work covers the drop structure at the diversion structure.  
(The bank protection upstream between the structure and the highway appears to 
be a mixture of rock and rubble, but it assumed that rock will be used for any 
repairs, and so is included in 4.5 above). 

Rubble supply and placement plus 5% on-cost   $530 x 0.1 x 1.05 = $56 
  

4.8 Stopbank Reconstruction 

Stopbank reconstruction/top up to restore banks to full design height. It is difficult to 
ascertain exactly what average long term settlement rates will be; it is assumed that 
every 20 years 5% volume and 20% length requires work. Direct (volumetric) costs 
remain the same as the valuations. Ancillary (linear) costs are only assumed to be 
60% and no allowance has been made for any compensation. 

Previous attempts to determine a representative compensation cost have been 
unsuccessful.  For this exercise, it is assumed that the cost will be based on the 
$8.39/m at CCI 3470 calculated elsewhere in the region (Environment B·O·P, 1998), 
updated to CCI 4450 and increased by 10% as for the remainder of the stopbank 
costs (see Section 3.6.1). 
 
Thus, the linear rates for reconstruction (at CCI = 4450) are  
 
• $17.48/m3, plus  

• ($59.63/m - $8.39/m x 4450/3470 x 1.10) x 0.6 = $28.68/m 

 
For the Waingaehe, the reconstruction costs every 20 years will be  
 
• 8071 m3 x 0.05 x $17.48/m3   plus 2,334 m x 0.20 x $28.68/m = $20,442. 

 
4.9 Diversion Structure Replacement  

The diversion structure (culvert and headwall) has an estimated life of 50 years.  
Replacement cost $6,300.   The maintenance of the drop structure at the diversion 
is included in 4.7 above. 
 

5 Puarenga 

5.1 Routine Inspection 

See 1.5 above 

5.2 General Overview 

See 1.2 above 
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5.3 Cross-Section and Stopbank Longitudinal Survey  

Re-survey of cross-sections and long-section profile of stopbanks every fifteen years 
provided there are no significant freshes/floods in the rivers.  Survey from State 
Highway 30 to mouth.  Approximately eight cross-sections.  No need to have 
permanent benchmarks. 

Allow three days field work for surveyor and assistant, plus one day office work to 
reduce and analyse data.   

Surveyor 4 days  
Assistant 3 days  
Vehicle (ex Whakatane) 510 km @ 60 c/km 
 

5.4 Rock Riprap Maintenance 

As per 4.5 above.    

Rock supply and placement plus 5% on-cost   $39,000 x 0.0667 x 0.7 x 1.05 = 
$1,911 

5.5 Stopbank Reconstruction 

As per 4.8 above. 

5.6 Concrete Wall Reconstruction 

Rebuild every 50 years, at replacement cost ($19,778). 

6 Utuhina 

6.1 Routine Inspection 

See 1.5 above 

6.2 General Overview 

See 1.2 above 

6.3 Cross-Section and Stopbank Longitudinal Survey  

Re-survey of cross-sections and long-section profile of stopbanks every fifteen years 
provided there are no significant freshes/floods in the rivers.  Survey from State 
Highway 5 (Old Taupo Road) to mouth.  Twenty-five cross-sections.  No need to 
have permanent benchmarks. 

Cross-section survey in 2002 took approximately two weeks field work, but future 
surveys should take less as channel will have been cleared. Include allowance for 
long-section profile of stopbanks.  Allow in total:   

Surveyor 12 days 
Assistant 8 days 
Vehicle (ex Whakatane) 1,440 km @ 50c/km 
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6.4 Berm mowing 

Mowing of Water and Soil Conservation Reserves – four times per year for Utuhina. 
Total cost of $3,000 per annum plus 5% on-cost.  

6.5 Rock Riprap Maintenance 

As per 4.5 above.    

6.6 Concrete Block Maintenance 

Covered under general flood damage allowances. 

6.7 Stopbank Reconstruction 

As per 4.8 above. 

6.8 Concrete Wall Reconstruction 

As outlined in Chapter 3 of this plan, the Utuhina walls no longer serve any useful 
purpose and will not be maintained. 

7 Mangakakahi 

7.1 Routine Inspection 

See 1.5 above 

7.2 General Overview 

See 1.2 above 

7.3 Rock Riprap Maintenance 

As per 4.5 above. 

7.4 Timber Retaining Wall 

Rebuild of timber wall every 50 years, at replacement cost. (Note repaired in 1999 
(approximately), and the 50 years to be taken from this time.) 

7.5 Other maintenance 

Cross-Section surveys, berm mowing and the maintenance of the detention dam are 
the responsibility of the Rotorua District Council, and are not included in this plan. 

8 Otamatea 

8.1 Routine Inspection 

See 1.5 above 
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8.2 General Overview 

See 1.2 above 

8.3 Rock Riprap Maintenance 

As per 4.5 above. 

8.4 Other maintenance 

Cross-Section surveys and berm mowing are the responsibility of the Rotorua 
District Council , and are not included in this plan. 

9 Waiowhiro 

9.1 Routine Inspection 

See 1.5 above 

9.2 General Overview 

See 1.2 above 

9.3 Rock Riprap Maintenance 

As per 4.5 above. 

9.4 Cross-Section Survey  

Re-survey of cross-sections every fifteen years provided there are no significant 
freshes/floods in the rivers.  Survey from SH5 to mouth.  Approximately 25 cross-
sections.  No need to have permanent benchmarks. 

Allow:   

Surveyor 10 days  
Assistant 8 days  
Vehicle (ex Whakatane) 8 x 100 x 2 @ 50c/km  
 

10 Ngongotaha 

10.1 Routine Inspection 

See 1.5 above 

10.2 General Overview 

See 1.2 above 

10.3 Rock Riprap Maintenance 

As per 4.5 above.  Note that this includes the maintenance of the rock used in the 
floodways.  Same assumptions made as for the rock riprap. 
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10.4 Cross-Section Survey  

Re-survey of cross-sections every fifteen years provided there are no significant 
freshes/floods in the rivers.  Survey from opposite the end of Munro Place to mouth 
(approximately 2.5 km).  Approximately 25 cross-sections.  No need to have 
permanent benchmarks. 

Allow:   

Surveyor 13 days  
Assistant 10 days  
Vehicle (ex Whakatane) 10 x 110 x 2 @ 50c/km  
 

11 Waiteti 

11.1 Routine Inspection 

See 1.5 above 

11.2 General Overview 

See 1.2 above 

11.3 Rock Riprap Maintenance 

As per 4.5 above.   

11.4 Cross-Section Survey  

Re-survey of cross-sections every fifteen years provided there are no significant 
freshes/floods in the rivers.  Survey from Ngongotaha Road to mouth (approximately 
1 km).  Eighteen cross-sections.  No need to have permanent benchmarks.   

Allow as per estimate received May 2003: $10,550.  
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Table 1 – Upper Kaituna Maintenance Requirements – Including Renewals 
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Table 1 (cont’d) 
 



Environment Bay of Plenty  121 

Operations Report 2003/09 Kaituna Asset Management Plan 

 
 
Table 1 (cont’d) 
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Table 2 – Upper Kaituna Maintenance Requirements – Excluding Renewals 
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Table 2 (Cont’d) 
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Appendix 3 – Asset Maintenance Requirements – Lower 
Kaituna 

The following outlines the asset maintenance requirements for the lower Kaituna Scheme. 
Various assumptions used in developing the expenditure tables in Appendix 3 are described. 
The river scheme has been split into 4 reaches, and each reach divided into fairway/channel, 
riverbanks and berms, stopbanks and structures components as appropriate. In addition, a 
number of items are applicable to the scheme as a whole. 

1 General 
 
1.1 Management 
 

Based on recent annual requirements, allow 
 

Group Manager Operational Services   5 days 
Manager Rivers and Drainage 25 days 
Manager Technical Services   5 days 
Works Engineer 60 days 
Asset Management Officer 32 days 
Travel – Allow 30 trips at 60 km each way 
Computer & Information Services $4,900 
Hydrological Recorders and charges $9,200 
 

1.2 External Costs 
 

Valuation New Zealand: Charges have been reduced to zero 
 

Rate Commission: – 4.6% of rates collected by WBOPDC – 
2003/2004 budget rate income = $652,200.  Allow $30,000 

 
Rate Remission:  (Allow 50% of the 2003/2004 budgeted 
Kaituna remission costs)  $2,500 

 
Insurance (structures)  $19,000 
(See 6.2 below for electricity costs) 

 
1.3 Asset Valuation 
 

Assets require formal five yearly revaluation. 
Manager Technical Services 3 days 

 
1.4 General Overview of Fairway, Riverbanks and Berms 
 

Flight of the whole river scheme takes approximately 4 hours @ $385/hr to give an 
overview of the fairway/channel. Followed up by staff inspection in the field and 
response to any enquiries. Costs to be shared equally between the 2 reaches of 
river, 1 of canals and 1 of drainage. 

 
Allow  

Manager  1 day 
Works Engineer 4 days 
Supervisor 4 days 
Vehicle – 4 return trips from Whakatane 800 km 
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Flight  $1,540 
 
1.5 Cross-Section Survey 
 

Resurvey of river cross-sections (including stopbank) every 5 years provided there 
are no significant freshes/floods in the river. Canals resurveyed every 15 years on 
average, as problems are identified.  

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

 
Reach 1  Kaituna: Mouth — Te Matai 

27 cross-sections 
Assume 6 days field work plus 3 days office work. 
Travel 6 days x 2 (return trip) x 60 km (average 1-way trip) 

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

Assume channels of Parawhenuamea, Waiari, 
Ohineangaanga, Raparapahoe, and Kopuaroa surveyed as 
problems identified, on average once every 15 years. 
22.4 km – Assume 4 cross-sections per canal, pegged (i.e. 
set up new survey each time).  
20 short cross-sections plus level traverse, total 2 
days/canal. 

 Assume 10 days fieldwork x 1 ½. 
 Travel 10 days x 2 x 60 km. 
 
Reach 4  Drainage network 

Assume major drains resurveyed every 15 years – allow 66 
cross-sections 

 (1 per km) plus levelling, 5 km per day. 
 Assume 13 days fieldwork x 1½. 
 Travel 13 days x 2 x 60 km. 

 
1.6 Flood Monitoring - Streams 
 

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

 
Annual floods –1 day Works Engineer  
 1 day Supervisor 
 3 days labourer   
 Vehicle – say 4 x 60 km x 2 @ 50c  

 
“Significant” floods (say 20% AEP to 5% AEP year return period) - allow 
 4 days design engineer  
 3 days works engineer 
 8 days surveyor (including data processing) 
 3 days Supervisor 
 14 days labourer  /chainman 
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 Vehicle – say 12 x 60 km x 2  
 

Assume event will occur on average every 10 years. 
 

“Major” floods (say greater than 2% AEP) – allow 
 
8 days design engineer  
5 days works engineer 
30 days surveyor  
5 days Supervisor 
40 days labourer   
Vehicle – say 40 x 60 km x 2  
Assume event will occur on average every 50 years. 
 
The monitoring costs for "significant" and "major" floods are to be covered by the 
Flood Damage Reserve.  The reserve has been increased by the monitoring cost of 
a major flood.  The monitoring costs of a significant flood and a major flood are not 
part of the routine maintenance budget therefore.  Refer to Appendix 5.  

 
1.7 Flood Damage Repairs 
 

Each year some works will be required to repair damage caused by minor 
freshes/floods in the rivers. These works are additional to routine maintenance but 
are not covered by the flood damage reserve. (The flood damage reserve covers 
floods of 5–20 year return period.) It is estimated that approximately $35,000 per 
year will be required (including 5 days each for Works Engineer and Supervisor, 
10 days labourer and 10 x 120 km travel). 

 

2 Fairway/Channel 
 
2.1 Weed Spray/Maintenance 
 

Miscellaneous maintenance of berms and channel fairway.  Predominantly spraying 
of noxious weeds.  Annual. 

 
Material costs are estimated at $12/km. 

 
Reach 1  12 km 
 4 days labour plus 2 days supervisor 
 Materials  $150 
 Travel  4 x 2 x 60 km 

 
Reach 2  12.5 km 
 4 days labour plus 2.5 days supervisor 
 Materials  $150 
 Travel  4 x 2 x 60 km 

 
Reach 3  22.4 km 
 8 days labour plus 5 days supervisor  
 Materials  $270 
 Travel  8 x 2 x 60 km 
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2.2 Channel Excavation 
 

Reach 1  As noted in Section 4.5.1 of this plan, silt aggradation in the Lower 
Kaituna River is beginning to cause some erosion concern.  Although 
ongoing monitoring will be undertaken, assume annual extraction of 
5,000 m3 @ $5/m3.   

 
Reach 3  Historically desilting has been required in the lower reaches of 

Ohineangaanga, Raparapahoe, Kopuaroa and Parawhenuamea.  
Allow $3,000 per annum (i.e. approximately three days of excavator 
hire at $120/hour). 

 
2.3 Debris Clearance 
 

Reach 3  Flooding in the Kaituna River tributary streams upstream of State 
Highway Two, in particular the Raparapahoe, Ohineangaanga and 
Waiari Streams has been aggravated by waterborne debris that 
originates from further up the catchment area.  Periodic removal of 
flood debris from within the stream bed is required following 
significant freshes.  Any material removed from the stream bed will be 
stock piled within reach of the machine that is carrying out the work.  
It is intended that the land owner will then be responsible for 
burning/burying of the recovered debris.  Other general maintenance 
work that would be carried out would be periodic spraying of willow 
regrowth and periodic removal of trees growing on the stream bank.   

 
 Allow:          Raparapahoe  $1000 per annum 
                                           Ohineangaanga          $2000 per annum  
                                           Waiari $2000 per annum 
 
 

3 River Banks 
 
3.1 Willow Layering 
 

Willows are cut and “layered” into the river bank when they are around six years old.  
Thinning of a willow stand should also occur at this time to allow willows to spread 
horizontally.  This work is therefore given a work frequency of six years but the work 
is undertaken annually as there are willows of different age throughout the river 
system.  These willows shoot out new growth, which is required to be “layered” 
again in a further six years.  A two-labourer gang will layer 150 m per hour – say 
1000 m per day. Two chainsaws @ $20/day are required.  

 
Reach 1  6,650 m total length – say 1,100m per annum - allow 1.5 days  

Reach 1  770 m total length – say 130 m per annum - allow 0.5 days  

3.2 Tree Clearing/Burning 
 

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

 
A four man gang clears and burns 400 m/day. 
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Vehicle/Plant $1,760.00/day 
 

Reach 1 6,650 m total length – say 440 m per annum, - allow 1 day 
 
Reach 2  770 m total length – say 50 m per annum.  As it would be inefficient to 

clear such a small length, an average frequency of 4 years is 
assumed – i.e. undertake 200 m (0.5 days). Even then, it is likely that 
the work would be combined with willow layering or planting work. 

 
3.3 Tree planting/replacement 
 

After clearing and burning, an area will need replanting – at $12.03/m plus 
replacement of the fencing at $4.81/m. 

 
As above, assume 440 m is replanted per annum for Reach 1 and that 200 m is 
replanted every four years in Reach 2.  

 
3.4 Fence Maintenance 
 

Maintenance of the edge protection fences is ongoing and it is estimated that 10% 
of the fence requires repair each year. Estimated costs of repairs are 50% of the 
$4.81/m replacement value. 

3.5 Rockwork 
 

At an interval of about every 15 years, the rock riprap bank and Ohineangaanga 
drop structure protection needs to be maintained by topping up with new rock or 
retrieval of existing rock.  On average 6.67% (1/15th ) of the work will be completed 
each year. The cost of the work is based on the cost of new work, less 30% as the 
full batter will not require replacement.  
 
Included in the maintenance allowance is a provision for maintenance of anticipated 
rock work on the Ford property, although at the time of publication this had not been 
built and so is not included in the valuation tables. 

 

4 Stopbanks 
 
4.1 Minor Floodgates 
 

An allowance of two days to visit and check all minor floodgates every four weeks 
has been made.  

Reach 1  7 days labour and 1 day supervisor per annum.   

Reach 2  1 day supervisor per annum. 

Reach 3  5 days labour and 5 day supervisor per annum.   

Allow half of a return 60 km trip per inspection. 

4.2 General Inspection 
 

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

Reach 1  approximately 23 km – allow 2 days. 

Reach 2  approximately 7 km – allow 0.5 day 
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Reach 3  approximately 40 km – allow 2 days 

Allow works engineer and design engineer for each, and 2 x 60 km vehicle costs per 
day or part day. 

 
4.3 Survey 
 

Long section survey of stopbanks – at 5 year intervals for the river, 15 year intervals 
for the canal and estuary stopbanks. Surveyor and labourer complete 3 km per day, 
plus office work of 50% of field work for surveyor. 
 
Reach 1  approximately 23 km – allow 8 days field work. 
Reach 2  approximately 7 km – allow 2 days field work 
Reach 3  approximately 40 km – allow 13 days 

 
Travel - assume 2 x 60 km per day 

 
4.4 Miscellaneous Maintenance 
 

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

 
4.5 Stopbank Reconstruction 
 

Stopbank top up works are needed periodically to restore banks to full design 
height, as the banks settle over time.  Each section of bank is assumed to require 
top up at 20 years, and to have lost 5% of its volume in this time (0.25% pa). 

 
Stopbank top ups generally will not involve significant compensation costs, and 
other ancillary costs also tend to be lower for top ups, and so the cost per unit 
volume will be less than for the stopbank value. Recent stopbank top ups alongside 
the Rangitaiki River typically cost $11/m3 to $16/m3.   The previous version of this 
plan assumed river and canal stopbank top up costs would be $11/m3 and $18/m3 

respectively (at CCI = 3700).  On the other hand, top up works in the Raparapahoe 
in 2000 cost less than $10/m3, even after increasing the tender rate by 25% for 
design and supervision and then adjusting to CCI = 4450.  Considering that the rate 
for the valuations is $19/m3, a standard rate of $16/m3 has been assumed for river 
and canal stopbank top ups. 
 
These items will be treated as renewals. 

 

5 Drainage Channels 
 
5.1 Weed cutting (boat) 
 

Use of the weed-cutter boat has increased in recent years, reducing the need to 
clear weed growth by excavator.  Based on costs during 2002/2003, allow: 

 
Labour   25 days 
Supervisor 10 days 
Travel  35 x 2 x 60 km 
Other costs (weed cutter boat, contractors) $6,000 

 
5.2 Cleaning by digger  
 

Some excavator work is still required.   Allow: 
Supervisor 14 days 
Travel  14 x 2 x 60 km 
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Other costs (largely plant hire) $13,000 
 
5.3 Weed spraying 
 

Based on costs during 2002/2003, allow: 

Labour   30 days 
Supervisor 19.5 days 
Works Engineer   0.5 day 
Travel  40 x 2 x 60 km 
Other costs (largely weed spray, contractors) $21,500 

 
5.4 Tree removal 

 
Miscellaneous tree removal work.  Based on costs during 2002/2003, allow: 

 
Supervisor 1 day 
Travel  2 x 60 km 
Plant hire $500 

 
5.5 Bell Rd Weirs  
 

Temporary weirs are installed at the start of every summer to raise water levels and 
removed at the end of summer.  Allow, for each installation or removal,  

Supervisor 1 day 
Travel  1 x 2 x 60 km 
Contractor $1,000 

 
Replace the weirs (helcor pipe) every five years as they become damaged with 
successive installation/removal.  Allow $2,000. 

 

6 Structures 
 
6.1 Major Floodgates and Drop structures 
 
6.1.1 Normal Inspection 

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

 
6.1.2 Annual Inspection 

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

6.1.3 Desilting 
 
Removal of sediment build up around floodgates. Assume occurs every 5 years.  
Allow 0.5 day for Works Engineer and excavator hire. 

 
6.1.4 Miscellaneous Maintenance 

 
Replacement of floodgate chains, bolts and other minor regular requirements. 
Based on a two year cycle.  
Assume 1 day supervisor, 2 days labour, 3 x 2 x 60 km travel plus $500 materials 
for each reach. 
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6.1.5 Ancillary Replacement 

 
Replacement of more major items including flapgates, winches etc. Based on 20 
year average life. 
 
Reach 1  Bell Road floodgates. Assumed $12,000 plus 4 days labour, 2 

days supervision, 2 days Works Engineer, 1 day design. 
 
Reach 2  Scowns floodgate. Assumed $1,250 plus 2 days labour, 1 day 

supervision, 1 day Works Engineer, 0.5 day design.  
 Slaters floodgate, Rangiuru – as for Scowns 
 Other smaller floodgates are included in stopbank costs. 
 
Reach 3  Ohineangaanga and Managhs floodgates. Assumed $4,000 

each plus 2 days labour each, 2 days supervision, 2 days 
Works Engineer, 1 days design. 

 
Assumed to be routine maintenance rather than renewal.   
 

6.1.6 Floodgate Replacement 
 
Life of floodgate structure (note that the actual gate is covered by the previous item) 
and associated culvert estimated to be 50 years. 
 

6.1.7 Drop Structure Maintenance - Raparapahoe 
 
Miscellaneous maintenance on the Raparapahoe drop structure (to gabions etc).   
 
(Note- Ohineangaanga drop structure covered under rockwork (s3.5 of this 
appendix)  Assume on average required every 5 years. 
 
Allow  
Works Engineer 1 day 
 Supervisor 1 day 
 Labour 4 days 
 Vehicle  4 x 2 x 60 km 
 Materials, plant hire etc   $1,000 

 
6.1.8 Drop Structure Replacement - Raparapahoe 

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

6.1.9 Ohineangaanga Overflow culverts - Maintenance  
 
Allow two labourers at half day each, plus vehicle costs plus $200 materials, per 
annum 
 
Ohineangaanga Overflow culverts – Replacement 
 
Assume 50 year life 
 

6.1.10 Wetlands Culverts and sluice gate – open and close  
 
Open and close gate during events, allow 2-3 times per annum.  Two labourers at 3 
hours each for an open or a close. 
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6.1.11 Wetlands Culverts Miscellaneous Maintenance  

 
Replacement of minor items (e.g. padlocks, bolts) and miscellaneous repairs (e.g. 
staff gauge repairs). 
 
Allow a supervisor at one day, plus vehicle costs plus $400 materials, per annum 

 
6.1.12 Wetlands Culverts Ancillary Replacement 

 
Replacement of major items including the sluice gate, floodgate arms and log 
deflector.  Assume a 20 year cycle. 
 
Allow 3 days Works Engineer, 1 day Design Engineer, 2 days Supervisor and 2 
days labourer plus $5,000 materials, contractor and plant hire costs.  
 
Note that this is treated as normal maintenance rather than a renewal. 
 
 

6.1.13 Wetlands Culverts Replacement  
 
Assume 50 year life  
 

6.2 Pump Stations 
 
6.2.1 Electricity 
 

Actual electricity costs in 2000/01 and 2001/2002 were $42,000 and $39,000 
respectively.  Recognising that the unit cost of electricity is forecast to increase in 
the near future, an allowance of $45,000 has been made.  
 

6.2.2 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 (assume labourer plus supervisor).   
 

6.2.3 Six Month Inspection 
 
Full pump station check (see Station check sheet). 
 

6.2.4 Maintenance 
 
As required, repair and replacement of lights, pump seals, oil, sacrificial anodes, 
weedscreens, etc.  Replacement of pump machinery components as required.  Also 
repaint buildings, sandblast and repaint pipes as required.   Allow, per annum: 
 
Works Engineer 2 days 
Supervisor 4 days 
Labour 10 days 
Vehicle  10 x 2 x 60 km 
Materials, plant hire etc  $20,000 
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6.2.5 Pump Electrical Components Replacement 
 
Estimated life of pump electrical/electronic components, including the telemetry 
system for Diagonal Drain - 30 years.   
 

6.2.6 Pump Risers and Machinery Replacement 
 

The estimated life of steel risers is 50 years. 
 
Although components of the pump machinery (pumpsets) will be replaced as 
required (as part of miscellaneous maintenance above), eventually it will prove more 
economic to replace the entire pumpset.  Replacement is assumed to be required 
after 50 years. 

 
6.2.7 Pump Station Replacement 
 

The life of a pump station structure is estimated at 50 years on average. Note that 
the  existing pumps are assumed to continue to have a useful life (of 10 more years)  
- i.e. the pump components are not replaced unless they have reached the end of 
their useful lives, so are just reinstalled. 
 

6.3 Mole Structure 
 

6.3.1 Mole inspection/maintenance 
 
Inspection covered by stopbank inspection.  Assume structure requires maintenance 
every five years on average, and allow: 
 
Works Engineer 2 days 
Design Engineer 2 days 
Labour 2 days 
Vehicle  2 x 2 x 60 km 
Materials, plant hire etc   $2,000 
 

6.3.2 Mole replacement 
 
Mole has life of 50 years.  Works programmed in 2003/2004 will extend the 
life for another 10 to 20 years.  Assume, for the purposes of this plan, that it 
will be totally replaced in 2018. 
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 Table 1 – Lower Kaituna Asset Maintenance Requirements – Including Renewals 
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Table 1 (cont’d)  
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 Table 1 (cont’d)
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Table 1 (cont’d)  
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 Table 2– Lower Kaituna Asset Maintenance Required – Excluding Renewals
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 Table 2 (Cont’d)
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Table 2 (Cont’d) 
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Appendix 4 – Disaster Reserve 

 
Upper Kaituna: Disaster Reserve Account Incorporating Interest Earned & Inflation 

Year Total Contribution Year Start Balance Interest Earned Year End Balance
(Inc. Inflation ) (Inc. Inflation ) (Inc. Inflation )

2002 / 03 $10,000 $10,000
0 2003 / 04 $10,300 $10,000 $500 $20,800
1 2004 / 05 $8,240 $20,800 $1,040 $30,080
2 2005 / 06 $8,487 $30,080 $1,504 $40,071
3 2006 / 07 $8,742 $40,071 $2,004 $50,817
4 2007 / 08 $9,004 $50,817 $2,541 $62,361
5 2008 / 09 $9,274 $62,361 $3,118 $74,754
6 2009 / 10 $9,552 $74,754 $3,738 $88,044
7 2010 / 11 $9,839 $88,044 $4,402 $102,285
8 2011 / 12 $10,134 $102,285 $5,114 $117,533
9 2012 / 13 $10,438 $117,533 $5,877 $133,848

10 2013 / 14 $10,751 $133,848 $6,692 $151,292
11 2014 / 15 $11,074 $151,292 $7,565 $169,931
12 2015 / 16 $11,406 $169,931 $8,497 $189,833
13 2016 / 17 $11,748 $189,833 $9,492 $211,073
14 2017 / 18 $12,101 $211,073 $10,554 $233,727
15 2018 / 19 $0 $233,727 $11,686 $245,414
16 2019 / 20 $0 $245,414 $12,271 $257,684
17 2020 / 21 $0 $257,684 $12,884 $270,569
18 2021 / 22 $0 $270,569 $13,528 $284,097
19 2022 / 23 $0 $284,097 $14,205 $298,302
20 2023 / 24 $0 $298,302 $14,915 $313,217
21 2024 / 25 $0 $313,217 $15,661 $328,878
22 2025 / 26 $0 $328,878 $16,444 $345,322
23 2026 / 27 $0 $345,322 $17,266 $362,588
24 2027 / 28 $0 $362,588 $18,129 $380,717
25 2028 / 29 $0 $380,717 $19,036 $399,753
26 2029 / 30 $0 $399,753 $19,988 $419,741
27 2030 / 31 $0 $419,741 $20,987 $440,728
28 2031 / 32 $0 $440,728 $22,036 $462,764
29 2032 / 33 $0 $462,764 $23,138 $485,903
30 2033 / 34 $0 $485,903 $24,295 $510,198
31 2034 / 35 $0 $510,198 $25,510 $535,708
32 2035 / 36 $0 $535,708 $26,785 $562,493
33 2036 / 37 $0 $562,493 $28,125 $590,618
34 2037 / 38 $0 $590,618 $29,531 $620,148
35 2038 / 39 $0 $620,148 $31,007 $651,156
36 2039 / 40 $0 $651,156 $32,558 $683,714
37 2040 / 41 $0 $683,714 $34,186 $717,899
38 2041 / 42 $0 $717,899 $35,895 $753,794
39 2042 / 43 $0 $753,794 $37,690 $791,484
40 2043 / 44 $0 $791,484 $39,574 $831,058
41 2044 / 45 $0 $831,058 $41,553 $872,611
42 2045 / 46 $0 $872,611 $43,631 $916,242
43 2046 / 47 $0 $916,242 $45,812 $962,054
44 2047 / 48 $0 $962,054 $48,103 $1,010,156
45 2048 / 49 $0 $1,010,156 $50,508 $1,060,664
46 2049 / 50 $0 $1,060,664 $53,033 $1,113,698
47 2050 / 51 $0 $1,113,698 $55,685 $1,169,382
48 2051 / 52 $0 $1,169,382 $58,469 $1,227,852
49 2052 / 53 $0 $1,227,852 $61,393 $1,289,244
50 2053 / 54 $0 $1,289,244 $64,462 $1,353,706

Assumptions Annual Contribution (excl. inflation) $8,000
Interest 5 % Target (Year 0, CCI = 4450) $150,000
Inflation 3 % Target (Year 15) $233,695

No withdrawals forecast (i.e. scenario only)
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Lower Kaituna: Disaster Reserve Account Incorporating Interest Earned & Inflation 

Year Total Contribution Year Start Balance Interest Earned Year End Balance
(Inc. Inflation ) (Inc. Inflation ) (Inc. Inflation )

2002 / 03 $364,773
0 2003 / 04 $18,300 $364,773 $18,239 $401,312
1 2004 / 05 $7,519 $401,312 $20,066 $428,896
2 2005 / 06 $7,745 $428,896 $21,445 $458,086
3 2006 / 07 $7,977 $458,086 $22,904 $488,967
4 2007 / 08 $8,216 $488,967 $24,448 $521,632
5 2008 / 09 $8,463 $521,632 $26,082 $556,176
6 2009 / 10 $8,717 $556,176 $27,809 $592,701
7 2010 / 11 $8,978 $592,701 $29,635 $631,314
8 2011 / 12 $9,247 $631,314 $31,566 $672,128
9 2012 / 13 $9,525 $672,128 $33,606 $715,259

10 2013 / 14 $9,811 $715,259 $35,763 $760,832
11 2014 / 15 $0 $760,832 $38,042 $798,874
12 2015 / 16 $0 $798,874 $39,944 $838,818
13 2016 / 17 $0 $838,818 $41,941 $880,758
14 2017 / 18 $0 $880,758 $44,038 $924,796
15 2018 / 19 $0 $924,796 $46,240 $971,036
16 2019 / 20 $0 $971,036 $48,552 $1,019,588
17 2020 / 21 $0 $1,019,588 $50,979 $1,070,567
18 2021 / 22 $0 $1,070,567 $53,528 $1,124,096
19 2022 / 23 $0 $1,124,096 $56,205 $1,180,301
20 2023 / 24 $0 $1,180,301 $59,015 $1,239,316
21 2024 / 25 $0 $1,239,316 $61,966 $1,301,281
22 2025 / 26 $0 $1,301,281 $65,064 $1,366,345
23 2026 / 27 $0 $1,366,345 $68,317 $1,434,663
24 2027 / 28 $0 $1,434,663 $71,733 $1,506,396
25 2028 / 29 $0 $1,506,396 $75,320 $1,581,716
26 2029 / 30 $0 $1,581,716 $79,086 $1,660,801
27 2030 / 31 $0 $1,660,801 $83,040 $1,743,842
28 2031 / 32 $0 $1,743,842 $87,192 $1,831,034
29 2032 / 33 $0 $1,831,034 $91,552 $1,922,585
30 2033 / 34 $0 $1,922,585 $96,129 $2,018,715
31 2034 / 35 $0 $2,018,715 $100,936 $2,119,650
32 2035 / 36 $0 $2,119,650 $105,983 $2,225,633
33 2036 / 37 $0 $2,225,633 $111,282 $2,336,914
34 2037 / 38 $0 $2,336,914 $116,846 $2,453,760
35 2038 / 39 $0 $2,453,760 $122,688 $2,576,448
36 2039 / 40 $0 $2,576,448 $128,822 $2,705,271
37 2040 / 41 $0 $2,705,271 $135,264 $2,840,534
38 2041 / 42 $0 $2,840,534 $142,027 $2,982,561
39 2042 / 43 $0 $2,982,561 $149,128 $3,131,689
40 2043 / 44 $0 $3,131,689 $156,584 $3,288,273
41 2044 / 45 $0 $3,288,273 $164,414 $3,452,687
42 2045 / 46 $0 $3,452,687 $172,634 $3,625,321
43 2046 / 47 $0 $3,625,321 $181,266 $3,806,587
44 2047 / 48 $0 $3,806,587 $190,329 $3,996,917
45 2048 / 49 $0 $3,996,917 $199,846 $4,196,763
46 2049 / 50 $0 $4,196,763 $209,838 $4,406,601
47 2050 / 51 $0 $4,406,601 $220,330 $4,626,931
48 2051 / 52 $0 $4,626,931 $231,347 $4,858,277
49 2052 / 53 $0 $4,858,277 $242,914 $5,101,191
50 2053 / 54 $0 $5,101,191 $255,060 $5,356,251

Assumptions Annual Contribution (excl. inflation) $7,300
Interest 5 % Target (Year 0, CCI = 4450) $566,000
Inflation 3 % Target (Year 10) $760,657

No withdrawals forecast (i.e. scenario only)
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Appendix 5 – Flood Damage Reserves 

 
Upper Kaituna Flood Damage Reserve Fund ($ at CCI 4450)

 
Year Contribution Flood Damage Change to Fund

to Reserve (Scenario only) Balance Balance
2002 / 03 $0 $0 $0 

0 2003 / 04 $10,000 $0 $10,000 $10,000 
1 2004 / 05 $10,000 $0 $10,000 $20,000 
2 2005 / 06 $10,000 $0 $10,000 $30,000 
3 2006 / 07 $10,000 $0 $10,000 $40,000 
4 2007 / 08 $10,000 $30,140 -$20,140 $19,860 
5 2008 / 09 $10,000 $0 $10,000 $29,860 
6 2009 / 10 $10,000 $0 $10,000 $39,860 
7 2010 / 11 $10,000 $0 $10,000 $49,860 
8 2011 / 12 $8,000 $0 $8,000 $57,860 
9 2012 / 13 $0 $57,856 -$57,856 $4 

10 2013 / 14 $20,000 $0 $20,000 $20,004 
11 2014 / 15 $20,000 $0 $20,000 $40,004 
12 2015 / 16 $18,000 $0 $18,000 $58,004 
13 2016 / 17 $0 $0 $0 $58,004 
14 2017 / 18 $0 $30,140 -$30,140 $27,864 
15 2018 / 19 $20,000 $0 $20,000 $47,864 
16 2019 / 20 $10,000 $0 $10,000 $57,864 
17 2020 / 21 $0 $0 $0 $57,864 
18 2021 / 22 $0 $0 $0 $57,864 
19 2022 / 23 $0 $30,140 -$30,140 $27,724 
20 2023 / 24 $20,000 $0 $20,000 $47,724 
21 2024 / 25 $10,000 $0 $10,000 $57,724 
22 2025 / 26 $0 $0 $0 $57,724 
23 2026 / 27 $0 $0 $0 $57,724 
24 2027 / 28 $0 $30,140 -$30,140 $27,584 
25 2028 / 29 $20,000 $0 $20,000 $47,584 
26 2029 / 30 $10,000 $0 $10,000 $57,584 
27 2030 / 31 $0 $0 $0 $57,584 
28 2031 / 32 $0 $0 $0 $57,584 
29 2032 / 33 $0 $30,140 -$30,140 $27,444 
30 2033 / 34 $20,000 $0 $20,000 $47,444 
31 2034 / 35 $10,000 $0 $10,000 $57,444 
32 2035 / 36 $0 $0 $0 $57,444 
33 2036 / 37 $0 $0 $0 $57,444 
34 2037 / 38 $0 $30,140 -$30,140 $27,304 
35 2038 / 39 $20,000 $0 $20,000 $47,304 
36 2039 / 40 $10,000 $0 $10,000 $57,304 
37 2040 / 41 $0 $0 $0 $57,304 
38 2041 / 42 $0 $0 $0 $57,304 
39 2042 / 43 $0 $57,856 -$57,856 -$552 
40 2043 / 44 $20,000 $0 $20,000 $19,448 
41 2044 / 45 $20,000 $0 $20,000 $39,448 
42 2045 / 46 $18,500 $0 $18,500 $57,948 
43 2046 / 47 $0 $0 $57,948 
44 2047 / 48 $0 $30,140 -$30,140 $27,808 
45 2048 / 49 $20,000 $0 $20,000 $47,808 
46 2049 / 50 $10,000 $0 $10,000 $57,808 
47 2050 / 51 $0 $0 $0 $57,808 
48 2051 / 52 $0 $41,428 -$41,428 $16,380 
49 2052 / 53 $20,000 $0 $20,000 $36,380 
50 2053 / 54 $20,000 $0 $20,000 $56,380 

Note Flood Damages shown are a sample scenario only
If the fund goes into significant deficit, additional borrowing will be required to repair
flood damage.  No allowance for such borrowing has been made in this plan.
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 Lower Kaituna Flood Damage Reserve Fund (at CCI 4450)
 

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

2002/03 $102,727
0 2003/04 $29,300 $29,300 $132,027
1 2004/05 $17,000 $17,000 $149,027
2 2005/06 $0 $149,027
3 2006/07 $0 $0 $149,027
4 2007/08 $50,000 -$50,000 $99,027
5 2008/09 $30,000 $30,000 $129,027
6  2009/10 $20,000 $20,000 $149,027
7  2010/11 $0 $149,027
8  2011/12 $0 $149,027
9  2012/13 $110,812 -$110,812 $38,215

10  2013/14 $30,000 $30,000 $68,215
11  2014/15 $30,000 $30,000 $98,215
12  2015/16 $30,000 $30,000 $128,215
13  2016/17 $20,000 $20,000 $148,215
14  2017/18 $60,812 -$60,812 $87,403
15  2018/19 $30,000 $30,000 $117,403
16  2019/20 $30,000 $30,000 $147,403
17  2020/21 $2,000 $2,000 $149,403
18  2021/22 $0 $149,403
19  2022/23 $110,812 -$110,812 $38,591
20  2023/24 $30,000 $30,000 $68,591
21  2024/25 $30,000 $30,000 $98,591
22  2025/26 $30,000 $30,000 $128,591
23  2026/27 $20,000 $20,000 $148,591
24  2027/28 $50,000 -$50,000 $98,591
25  2028/29 $30,000 $30,000 $128,591
26  2029/30 $20,000 $20,000 $148,591
27  2030/31 $0 $148,591
28  2031/32 $0 $148,591
29  2032/33 $110,812 -$110,812 $37,779
30  2033/34 $30,000 $30,000 $67,779
31  2034/35 $30,000 $30,000 $97,779
32  2035/36 $30,000 $30,000 $127,779
33  2036/37 $20,000 $20,000 $147,779
34  2037/38 $50,000 -$50,000 $97,779
35 2036/39 $30,000 $30,000 $127,779
36  2039/40 $20,000 $20,000 $147,779
37  2040/41 $0 $147,779
38  2041/42 $0 $147,779
39  2042/43 $110,812 -$110,812 $36,967
40  2043/44 $30,000 $30,000 $66,967
41  2044/45 $30,000 $30,000 $96,967
42  2045/46 $30,000 $30,000 $126,967
43  2046/47 $30,000 $129,500 -$99,500 $27,467
44 2047/48 $20,000 $20,000 $47,467
45 2048/49 $30,000 $30,000 $77,467
46 2049/50 $30,000 $30,000 $107,467
47 2050/51 $30,000 $30,000 $137,467
48 2051/52 $10,000 $10,000 $147,467
49 2052/53 $0 $147,467
50 2053/54 $0 $147,467

Note Flood Damages shown are a sample scenario only
If the fund goes into significant deficit, additional borrowing will be required to repair
flood damage.  No allowance for such borrowing has been made in this plan.
Fund Balance at 30 June 2003 = $102,727
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Upper Kaituna Flood Damage Reserve Fund
(Flood Damages shown are a sample scenario only)
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Lower Kaituna Flood Damage Reserve Fund 
(Flood Damages show n are a sample scenario only)
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Flood Monitoring Cost Estimates (Included in above Tables and Graphs) 
 

Frequency Total
(years) days cost days cost days cost days cost days cost km cost

Significant 5 0 $0 2 $970 7 $2,730 5 $940 0 $0 1000 $500 $5,140
Major 50 0 $0 4 $1,940 10 $3,900 7 $1,316 0 $0 1400 $700 $7,856

Significant   10 3 $1,575 4 $1,940 8 $3,120 14 $2,632 3 $825 1440 $720 $10,812
Major          50 5 $2,625 8 $3,880 30 $11,700 40 $7,520 5 $1,375 4800 $2,400 $29,500

TravelSupervisorLabourSurveyor

Upper Kaituna

Lower Kaituna

Works Engineer Design Engineer
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Appendix 6 – Renewals Fund  - Upper Kaituna 

 

Year Depreciation Loans Loans Net Depreciation Renewals Renewals Fund 
Funded Principal funded by to Renewal Fund funded by Expenditure Balance

total depreciation loans
$15,500

2003 / 04 $15,500 $0 $0 $15,500 $0 $10,000 $21,000
2004 / 05 $32,820 $0 $0 $32,820 $0 $38,174 $15,646
2005 / 06 $32,820 $12,000 $12,000 $20,820 $0 $18,990 $17,476
2006 / 07 $32,820 $12,000 $12,000 $20,820 $0 $20,439 $17,857
2007 / 08 $32,820 $12,000 $12,000 $20,820 $0 $63,016 -$24,339
2008 / 09 $32,820 $12,000 $12,000 $20,820 $0 $0 -$3,519
2009 / 10 $32,820 $12,000 $12,000 $20,820 $0 $0 $17,301
2010 / 11 $32,820 $12,000 $12,000 $20,820 $0 $0 $38,121
2011 / 12 $32,820 $12,000 $12,000 $20,820 $0 $0 $58,941
2012 / 13 $32,820 $12,000 $12,000 $20,820 $0 $0 $79,761
2013 / 14 $32,820 $12,000 $12,000 $20,820 $0 $0 $100,582
2014 / 15 $32,820 $12,000 $12,000 $20,820 $0 $102,350 $19,052
2015 / 16 $32,820 $12,000 $12,000 $20,820 $0 $0 $39,872
2016 / 17 $32,820 $12,000 $12,000 $20,820 $0 $0 $60,692
2017 / 18 $32,820 $12,000 $12,000 $20,820 $0 $0 $81,512
2018 / 19 $32,820 $12,000 $12,000 $20,820 $0 $0 $102,332
2019 / 20 $32,820 $12,000 $12,000 $20,820 $0 $0 $123,152
2020 / 21 $32,820 $12,000 $12,000 $20,820 $0 $0 $143,973
2021 / 22 $32,820 $12,000 $12,000 $20,820 $0 $0 $164,793
2022 / 23 $32,820 $12,000 $12,000 $20,820 $0 $0 $185,613
2023 / 24 $32,820 $12,000 $12,000 $20,820 $0 $10,000 $196,433
2024 / 25 $32,820 $12,000 $12,000 $20,820 $0 $38,174 $179,079
2025 / 26 $32,820 $0 $0 $32,820 $0 $39,429 $172,470
2026 / 27 $32,820 $0 $0 $32,820 $0 $0 $205,290
2027 / 28 $32,820 $0 $0 $32,820 $0 $0 $238,110
2028 / 29 $32,820 $0 $0 $32,820 $0 $0 $270,930
2029 / 30 $32,820 $0 $0 $32,820 $0 $0 $303,750
2030 / 31 $32,820 $0 $0 $32,820 $0 $0 $336,570
2031 / 32 $32,820 $0 $0 $32,820 $0 $0 $369,391
2032 / 33 $32,820 $0 $0 $32,820 $0 $63,016 $339,194
2033 / 34 $32,820 $0 $0 $32,820 $0 $0 $372,015
2034 / 35 $32,820 $0 $0 $32,820 $0 $19,778 $385,057
2035 / 36 $32,820 $0 $0 $32,820 $0 $0 $417,877
2036 / 37 $32,820 $0 $0 $32,820 $0 $0 $450,697
2037 / 38 $32,820 $0 $0 $32,820 $0 $0 $483,517
2038 / 39 $32,820 $0 $0 $32,820 $0 $0 $516,338
2039 / 40 $32,820 $0 $0 $32,820 $0 $102,350 $446,808
2040 / 41 $32,820 $0 $0 $32,820 $0 $0 $479,628
2041 / 42 $32,820 $0 $0 $32,820 $0 $0 $512,448
2042 / 43 $32,820 $0 $0 $32,820 $0 $0 $545,268
2043 / 44 $32,820 $0 $0 $32,820 $0 $10,000 $568,088
2044 / 45 $32,820 $0 $0 $32,820 $0 $38,174 $562,734
2045 / 46 $32,820 $0 $0 $32,820 $0 $45,729 $549,825
2046 / 47 $32,820 $0 $0 $32,820 $0 $0 $582,645
2047 / 48 $32,820 $0 $0 $32,820 $0 $0 $615,465
2048 / 49 $32,820 $0 $0 $32,820 $0 $0 $648,285
2049 / 50 $32,820 $0 $0 $32,820 $0 $17,250 $663,856
2050 / 51 $32,820 $0 $0 $32,820 $0 $0 $696,676
2051 / 52 $32,820 $0 $0 $32,820 $0 $0 $729,496
2052 / 53 $32,820 $0 $0 $32,820 $0 $0 $762,316
2053 / 54 $32,820 $0 $0 $32,820 $0 $0 $795,136
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Appendix 6 –Renewals Fund - Lower Kaituna (cont’d) 

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

total depreciation fund loans

37,588
2003/04 $225,600 $222,900 $222,900 $2,700 $0 40,288
2004/05 $165,250 $58,700 $58,700 $106,550 $104,230 42,608
2005/06 $165,250 $58,700 $58,700 $106,550 $200,000 $352,150 -2,992
2006/07 $165,250 $68,700 $68,700 $96,550 $120,000 $205,654 7,904
2007/08 $165,250 $74,700 $74,700 $90,550 $240,000 $334,370 4,083
2008/09 $165,250 $59,800 $59,800 $105,450 $200,000 $294,558 14,975
 2009/10 $165,250 $69,800 $69,800 $95,450 $7,276 103,149
 2010/11 $165,250 $69,800 $69,800 $95,450 $35,474 163,125
 2011/12 $165,250 $74,800 $74,800 $90,450 $48,255 205,320
 2012/13 $165,250 $74,800 $74,800 $90,450 $9,549 286,221
 2013/14 $165,250 $74,800 $74,800 $90,450 $0 376,671
 2014/15 $165,250 $74,800 $74,800 $90,450 $30,829 436,291
 2015/16 $165,250 $74,800 $74,800 $90,450 $0 526,741
 2016/17 $165,250 $73,000 $73,000 $92,250 $0 618,991
 2017/18 $165,250 $73,000 $73,000 $92,250 $28,108 683,133
 2018/19 $165,250 $73,000 $73,000 $92,250 $222,500 552,882
 2019/20 $165,250 $64,100 $64,100 $101,150 $0 654,032
 2020/21 $165,250 $64,100 $64,100 $101,150 $53,541 701,641
 2021/22 $165,250 $53,400 $53,400 $111,850 $0 813,491
 2022/23 $165,250 $50,000 $50,000 $115,250 $0 928,740
 2023/24 $165,250 $45,000 $45,000 $120,250 $0 1,048,990
 2024/25 $165,250 $43,000 $43,000 $122,250 $104,230 1,067,010
 2025/26 $165,250 $43,000 $43,000 $122,250 $352,150 837,110
 2026/27 $165,250 $33,000 $33,000 $132,250 $205,654 763,706
 2027/28 $165,250 $27,000 $27,000 $138,250 $334,370 567,585
 2028/29 $165,250 $15,000 $15,000 $150,250 $294,558 423,277
 2029/30 $165,250 $5,000 $5,000 $160,250 $7,276 576,251
 2030/31 $165,250 $5,000 $5,000 $160,250 $99,689 636,812
 2031/32 $165,250 $0 $0 $165,250 $503,117 298,944
 2032/33 $165,250 $0 $0 $165,250 $247,924 216,270
 2033/34 $165,250 $0 $0 $165,250 $268,260 113,259
 2034/35 $165,250 $0 $0 $165,250 $380,000 $663,809 -5,300
 2035/36 $165,250 $19,000 $19,000 $146,250 $680,000 $823,336 -2,386
 2036/37 $165,250 $53,000 $53,000 $112,250 $0 109,864
 2037/38 $165,250 $53,000 $53,000 $112,250 $200,000 $428,503 -6,389
2038/39 $165,250 $63,000 $63,000 $102,250 $390,000 $481,905 3,955
 2039/40 $165,250 $82,500 $82,500 $82,750 $150,000 $235,676 1,029
 2040/41 $165,250 $90,000 $90,000 $75,250 $300,000 $372,489 3,790
 2041/42 $165,250 $105,000 $105,000 $60,250 $33,355 30,684
 2042/43 $165,250 $105,000 $105,000 $60,250 $0 90,934
 2043/44 $165,250 $105,000 $105,000 $60,250 $0 151,184
 2044/45 $165,250 $105,000 $105,000 $60,250 $135,059 76,375
 2045/46 $165,250 $105,000 $105,000 $60,250 $220,000 $352,150 4,474
 2046/47 $165,250 $116,000 $116,000 $49,250 $150,000 $205,654 -1,930
2047/48 $165,250 $123,500 $123,500 $41,750 $320,000 $362,478 -2,658
2048/49 $165,250 $139,500 $139,500 $25,750 $270,000 $294,558 -1,466
2049/50 $165,250 $153,000 $153,000 $12,250 $80,000 $94,569 -3,785
2050/51 $165,250 $157,000 $157,000 $8,250 $40,000 $47,655 -3,190
2051/52 $165,250 $159,000 $159,000 $6,250 $60,000 $63,547 -487
2052/53 $165,250 $162,000 $162,000 $3,250 $130,000 $138,568 -5,805
2053/54 $165,250 $168,500 $165,250 $0 $40,000 $40,000 -5,805
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Appendix 7 — Loan Repayments – Upper Kaituna 

 
Total Total Total Less Principal Funded Net Loan

Borrowing Principal Interest Loan Charges from Depreciation Charges
2003 / 04 $0 $0 $0 $0 $0
2004 / 05 $240,000 $0 $7,200 $7,200 $0 $7,200
2005 / 06 $12,000 $14,040 $26,040 $12,000 $14,040
2006 / 07 $12,000 $13,320 $25,320 $12,000 $13,320
2007 / 08 $12,000 $12,600 $24,600 $12,000 $12,600
2008 / 09 $12,000 $11,880 $23,880 $12,000 $11,880
2009 / 10 $12,000 $11,160 $23,160 $12,000 $11,160
2010 / 11 $12,000 $10,440 $22,440 $12,000 $10,440
2011 / 12 $12,000 $9,720 $21,720 $12,000 $9,720
2012 / 13 $12,000 $9,000 $21,000 $12,000 $9,000
2013 / 14 $12,000 $8,280 $20,280 $12,000 $8,280
2014 / 15 $12,000 $7,560 $19,560 $12,000 $7,560
2015 / 16 $12,000 $6,840 $18,840 $12,000 $6,840
2016 / 17 $12,000 $6,120 $18,120 $12,000 $6,120
2017 / 18 $12,000 $5,400 $17,400 $12,000 $5,400
2018 / 19 $12,000 $4,680 $16,680 $12,000 $4,680
2019 / 20 $12,000 $3,960 $15,960 $12,000 $3,960
2020 / 21 $12,000 $3,240 $15,240 $12,000 $3,240
2021 / 22 $12,000 $2,520 $14,520 $12,000 $2,520
2022 / 23 $12,000 $1,800 $13,800 $12,000 $1,800
2023 / 24 $12,000 $1,080 $13,080 $12,000 $1,080
2024 / 25 $12,000 $360 $12,360 $12,000 $360
2025 / 26 $0 $0 $0 $0 $0
2026 / 27 $0 $0 $0 $0 $0
2027 / 28 $0 $0 $0 $0 $0
2028 / 29 $0 $0 $0 $0 $0
2029 / 30 $0 $0 $0 $0 $0
2030 / 31 $0 $0 $0 $0 $0
2031 / 32 $0 $0 $0 $0 $0
2032 / 33 $0 $0 $0 $0 $0
2033 / 34 $0 $0 $0 $0 $0
2034 / 35 $0 $0 $0 $0 $0
2035 / 36 $0 $0 $0 $0 $0
2036 / 37 $0 $0 $0 $0 $0
2037 / 38 $0 $0 $0 $0 $0
2038 / 39 $0 $0 $0 $0 $0
2039 / 40 $0 $0 $0 $0 $0
2040 / 41 $0 $0 $0 $0 $0
2041 / 42 $0 $0 $0 $0 $0
2042 / 43 $0 $0 $0 $0 $0
2043 / 44 $0 $0 $0 $0 $0
2044 / 45 $0 $0 $0 $0 $0
2045 / 46 $0 $0 $0 $0 $0
2046 / 47 $0 $0 $0 $0 $0
2047 / 48 $0 $0 $0 $0 $0
2048 / 49 $0 $0 $0 $0 $0
2049 / 50 $0 $0 $0 $0 $0
2050 / 51 $0 $0 $0 $0 $0
2051 / 52 $0 $0 $0 $0 $0
2052 / 53 $0 $0 $0 $0 $0
2053 / 54 $0 $0 $0 $0 $0

Upper Kaituna Loan Charges
Year
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Appendix 7 — Loan Repayments – Lower Kaituna 

Loan Loans Net 
Year Principal Interest Borrowing Principal Interest payments funded by Loan

total depreciation Charges
2003/04 $222,900 $58,250 $0 $0 $281,150 $222,900 $58,250
2004/05 $58,700 $49,737 $0 $0 $108,437 $58,700 $49,737
2005/06 $58,700 $48,000 $200,000 $0 $6,000 $112,700 $58,700 $54,000
2006/07 $58,700 $41,050 $120,000 $10,000 $15,300 $125,050 $68,700 $56,350
2007/08 $58,700 $37,760 $240,000 $16,000 $25,320 $137,780 $74,700 $63,080
2008/09 $31,800 $23,466 $200,000 $28,000 $37,200 $120,466 $59,800 $60,666
 2009/10 $31,800 $21,558 $38,000 $41,220 $132,578 $69,800 $62,778
 2010/11 $31,800 $19,650 $38,000 $41,940 $131,390 $69,800 $61,590
 2011/12 $31,800 $17,742 $43,000 $42,510 $135,052 $74,800 $60,252
 2012/13 $31,800 $15,834 $43,000 $39,930 $130,564 $74,800 $55,764
 2013/14 $31,800 $13,926 $43,000 $37,350 $126,076 $74,800 $51,276
 2014/15 $31,800 $12,018 $43,000 $34,770 $121,588 $74,800 $46,788
 2015/16 $31,800 $10,110 $43,000 $32,190 $117,100 $74,800 $42,300
 2016/17 $30,000 $8,256 $43,000 $29,610 $110,866 $73,000 $37,866
 2017/18 $30,000 $6,456 $43,000 $27,030 $106,486 $73,000 $33,486
 2018/19 $30,000 $4,656 $43,000 $24,450 $102,106 $73,000 $29,106
 2019/20 $21,100 $3,165 $43,000 $21,870 $89,135 $64,100 $25,035
 2020/21 $21,100 $1,899 $43,000 $19,290 $85,289 $64,100 $21,189
 2021/22 $10,400 $948 $43,000 $16,710 $71,058 $53,400 $17,658
 2022/23 $7,000 $0 $43,000 $14,130 $64,130 $50,000 $14,130
 2023/24 $2,000 $0 $43,000 $11,550 $56,550 $45,000 $11,550
 2024/25 $0 $0 $43,000 $8,970 $51,970 $43,000 $8,970
 2025/26 $43,000 $6,390 $49,390 $43,000 $6,390
 2026/27 $33,000 $4,110 $37,110 $33,000 $4,110
 2027/28 $27,000 $2,310 $29,310 $27,000 $2,310
 2028/29 $15,000 $1,050 $16,050 $15,000 $1,050
 2029/30 $5,000 $450 $5,450 $5,000 $450
 2030/31 $5,000 $150 $5,150 $5,000 $150
 2031/32 $0 $0 $0 $0 $0
 2032/33 $0 $0 $0 $0 $0
 2033/34 $0 $0 $0 $0 $0
 2034/35 $380,000 $0 $11,400 $11,400 $0 $11,400
 2035/36 $680,000 $19,000 $42,630 $61,630 $19,000 $42,630
 2036/37 $53,000 $60,870 $113,870 $53,000 $60,870
 2037/38 $200,000 $53,000 $63,690 $116,690 $53,000 $63,690
2036/39 $390,000 $63,000 $77,910 $140,910 $63,000 $77,910
 2039/40 $150,000 $82,500 $89,745 $172,245 $82,500 $89,745
 2040/41 $300,000 $90,000 $98,070 $188,070 $90,000 $98,070
 2041/42 $105,000 $101,220 $206,220 $105,000 $101,220
 2042/43 $105,000 $94,920 $199,920 $105,000 $94,920
 2043/44 $105,000 $88,620 $193,620 $105,000 $88,620
 2044/45 $105,000 $82,320 $187,320 $105,000 $82,320
 2045/46 $220,000 $105,000 $82,620 $187,620 $105,000 $82,620
 2046/47 $150,000 $116,000 $87,090 $203,090 $116,000 $87,090
2047/48 $320,000 $123,500 $94,005 $217,505 $123,500 $94,005
2048/49 $270,000 $139,500 $103,815 $243,315 $139,500 $103,815
2049/50 $80,000 $153,000 $105,540 $258,540 $153,000 $105,540
2050/51 $40,000 $157,000 $99,840 $256,840 $157,000 $99,840
2051/52 $60,000 $159,000 $93,360 $252,360 $159,000 $93,360
2052/53 $130,000 $162,000 $89,430 $251,430 $162,000 $89,430
2053/54 $40,000 $168,500 $84,615 $253,115 $165,250 $87,865

Current Loans Future Loans

Lower Kaituna Loan Schedule
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Appendix 8 — Capital, Restoration and Renewals Works Schedule 
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Glossary 
Accrual Accounting 
Recognition of revenues as they are earned and expenses as they are incurred. 
 
Activity 
An activity is the work undertaken on an asset or group of assets to achieve the desired 
outcome. 
 
Annual Plan 
A document produced annually by local authorities to inform stakeholders of its objectives, 
intended activities and expenditure required for a period of one financial year. 
 
Asset 
A physical facility of value that enables services to be provided and has an economic life of 
greater than 12 months. 
 
Asset Management (AM) 
The combination of management, financial, economic, engineering and other practices 
applied to physical assets with the objective of providing the required level of service in the 
most cost effective manner. 
 
Asset Management System (AMS) 
A system (usually computerised) for collecting analysing and reporting data on the utilisation, 
performance, life cycle management and funding of existing assets. 
 
Asset Management Plan (AMP) 
A plan developed for the management of one or more infrastructural assets that combines 
multi-disciplinary management techniques (including technical and financial) over the life 
cycle of the asset in the most cost effective manner to provide a specified level of service. A 
significant component of the plan is a long term cashflow projection for the activities. 
 
Asset Management Strategy 
A strategy for asset management covering, the development and implementation of plans 
and programmes for asset creation, operation, maintenance, rehabilitation/replacement, 
disposal and performance monitoring to ensure that the desired levels of service and other 
operational objectives are achieved at minimum cost. 
 
Asset Register 
A record of asset information considered worthy of identification, including inventory, 
historical, financial, condition, construction, technical and financial information about each. 
 
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 
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of service in order to establish alternative treatment options and long term cashflow 
predictions.  
 
Priorities are usually established on the basis of financial return gained by carrying out the 
work (rather than risk analysis and optimised renewal decision making). 
 
Capital Expenditure (CAPEX) 
Expenditure used to create new assets or to increase the capacity of existing assets beyond 
their original design capacity or service potential. CAPEX increases the value of an asset. 
 
Cash Flow 
The stream of costs and/or benefits over time resulting from a project investment or 
ownership of an asset. 
 
Components 
Specific parts of an asset having independent physical or functional identity and having 
specific attributes such as different life expectancy, maintenance regimes, risk or criticality. 
 
Condition Monitoring 
Continuous or periodic inspection, assessment, measurement and interpretation of resulting 
data, to indicate the condition of a specific component so as to determine the need for some 
preventive or remedial action. 
 
Corrective Maintenance 
The actions performed, as a result of failure to restore an item to a specified condition. 
Corrective maintenance may or may not be programmed. 
 
Critical Assets 
Those assets for which the financial or service level consequences of failure are sufficiently 
severe to justify proactive inspection and rehabilitation. Critical assets have a lower threshold 
for action than non critical assets. 
 
Current Assets 
Those assets that are expected to be realised in cash or sold or consumed within one year of 
an organisation’s balance date. 
 
Current Replacement Cost 
The cost of replacing the service potential of an existing asset, by reference to some 
measure of capacity, with an appropriate modern facility, e.g. modern equivalent asset. 
 
Decommission 
Activities required to take an asset out of service. 
 
Deferred Maintenance 
A shortfall in rehabilitation work required to maintain the service potential of an asset. 
 
Depreciated Replacement Cost (DRC) 
The replacement cost of an existing asset after deducting an allowance for wear or 
consumption to reflect the remaining economic life of the existing asset. 
 
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. 
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Deterioration Rate 
The rate at which an asset approaches failure. 
 
Discounting 
A technique for converting cash flows that occur over time to equivalent amounts at a 
common point in time. 
 
Discount Rate 
A rate used to relate present and future money values, e.g. to convert the value of all future 
dollars to the value of dollars at a common point in time, usually the present. 
 
Disposal 
Activities necessary to dispose of decommissioned assets. 
 
Economic Life 
The period from the acquisition of the asset to the time when the asset, which physically able 
to provide a service, ceases to be the lowest cost alternative to satisfy a particular level of 
service. The economic life is at the maximum when equal to the physical life however 
obsolescence will often ensure that the economic life is less than the physical life. 
 
Equity 
The residual interest in the assets of the entity after deduction of its liabilities. 
 
Facilities Audit 
The physical audit of a facility to provide input for life cycle costs analysis, short term 
maintenance planning and long term planning purposes. 
 
Financial Statements 
Balance sheets, profit and loss accounts, statements of changes in financial position, notes 
and other statements which collectively are intended to give a true and fair view of the state 
of affairs and profit or loss of an entity for a defined period. 
 
Generally Accepted Accounting Principles (Gaap) 
Approved financial reporting standards (within the meaning of the Financial Reporting Act 
1993) so far as those standards apply to a particular entity; or, where there are no approved 
standards, accounting policies that are appropriate to the entity and have authoritative 
support within the accounting profession in New Zealand. 
 
Geographic Information System (GIS) 
Software which provides a means of spatially viewing, searching, manipulating, and 
analysing a data-base of records. 
 
Inflation Rate 
A rate of increase applied to costs incurred at a future date to reflect the relative purchasing 
power of money in terms of a chosen time, usually the present. 
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Infrastructural Assets 
Stationary systems forming a network and serving whole communities where the system as a 
whole is intended to be maintained indefinitely at a specified level of service potential by the 
continuing replacement and refurbishment of its components. 
 
Internal Rate Of Return 
The discount rate for which the ‘net present value’ is zero. 
 
Level Of Service 
The definition of service quality for a particular activity (i.e. roading) or service area (i.e. 
street lighting) against which the service performance may be measured. Service levels 
usually relate to quality, quantity, reliability, responsiveness, environmental acceptability and 
cost. 
 
Life 
A measure of the anticipated life of an asset or component, such as time, number of cycles, 
distance intervals etc. 
 
Life Cycle 
Life cycle has two meanings: 
 
(a) The cycle of activities that an asset (or facility) goes through while it retains an identity 

as a particular asset i.e. from planning and design to decommissioning or disposal. 
 
(b) The period of time between a selected date and the last year, over which the criteria 

(e.g. costs) relating to a decision or alternative understudy will be assessed. 
 
Maintainability 
A characteristic of design and installation usually identified by the time and effort that will be 
required to retain an asset as near as practical to its new or desired condition within a given 
period of time. 
 
Maintenance 
All actions necessary for retaining an asset as near as practical to its original condition, but 
excluding rehabilitation or renewal. 
 
Maintenance Plan 
Collated information, policies and procedures for the optimum maintenance of an item, or 
group of items. 
 
Maintenance Standards 
The standards set for the maintenance service such as preventive maintenance schedules, 
operation and maintenance manuals, codes of practice, estimating criteria, statutory 
regulations and mandatory requirements in accordance with maintenance quality objectives. 
 
Market Value 
The estimated amount at which an asset would be exchanged on the date of valuation, 
between a willing buyer and a willing seller, in an arms length of transaction after profit, 
marketing, and when the parties have each acted knowledgeably, prudently and without 
compulsion. 
 
Modern Equivalent Assets 
Assets that replicate what is in existence with the most cost efficient asset performing the 
same level of service. 
 
 
 



Environment Bay of Plenty 161 

Operations Report 2003/09 Kaituna Asset Management Plan 

Operation 
The active process of utilising an asset which will consume resources such as manpower, 
energy, chemicals and materials. Operation costs are part of the life cycle costs of an asset. 
 
Performance Monitoring 
Continuous or periodic quantitative and qualitative assessments of the actual performance 
compared with specific objectives, targets or standards. 
 
Planned Maintenance 
(i) Periodic - necessary to ensure the reliability or sustain the design life of an asset. 
(ii) Predictive - condition monitoring activities used to predict failure. 
(iii) Preventive - maintenance that can be initiated without routine or continuous checking 
(e.g. using information contained in maintenance manuals or manufacturers’ 
recommendations) and is not condition-based. 
 
Recoverable Amount 
Is the greater of the amount recoverable from an assets further use and ultimate disposal, 
and its current net realisable value. 
 
Rehabilitation 
Works to rebuild or replace parts or components of an asset, to restore it to a required 
functional condition and extend its life, which may incorporate some modification. Generally 
involves repairing the asset to deliver its original level of service (i.e. heavy patching of 
roads, slip lining 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 an expense. 
 
Repair 
Action to restore an item to its previous condition after failure or damage. 
 
Replacement 
Complete replacement of an asset that has reached the end of its life, so as to provide a 
similar or agreed alternative level of service. 
 
Replacement Cost 
The cost of replacing an existing asset with a substantially identical new asset. 
 
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 (i.e. intervals, cycles) that is expected to be 

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



Environment Bay of Plenty 163 

Operations Report 2003/09 Kaituna Asset Management Plan 

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