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Executive summary

i The purpose of the plan

The Water Supply Activity Management Plan (Plan) outlines the current and future
operational and capital requirements to meet the activity needs in a cost effective
manner.

The overall objective of Activity Management planning is to:

Deliver a defined level of service to existing and future customers in a
sustainable and cost effective manner.

The key elements of infrastructure activity management are:

. Taking a whole of lifecycle approach

o Developing cost-effective management strategies for the long-term

. Providing a defined level of service and monitoring performance

. Understanding and meeting the impact of growth through demand
management and infrastructure investment

o Managing risks associated with asset failures and climate change

o Sustainable practices, including use of energy and physical resources

. Recognising and providing for the maintenance and enhancement of
freshwater

. Continuous improvement in activity management practices

A formal approach to the management of infrastructure assets is essential in order to
demonstrate how levels of service will be achieved in the most cost-effective manner
for the benefit of customers, investors and other stakeholders.

This plan focuses on ensuring the assets supporting the activity are operated and
maintained to provide the desired level of service, and to meet the current and future
community outcomes, Council priorities and focus areas in a sustainable manner.

The Goal of the Water Supply Activity is to:

Provide a water supply to Nelson City that is capable of abstracting,
treating and distributing potable water in an efficient, safe, reliable and
sustainable way whilst ensuring that the ecological, recreational and
cultural interests of the community in the water sources are recognised and
enhanced.

This Plan will provide the substantiation for budget forecasts put forward in the Long
Term Plan (2024-2034) for the Water Supply Activity.

What we do

Council supplies high quality potable water to households and businesses through a
piped network.

Why we do it

Water supply is a major part of Council’s core business because human health and
disease prevention, tourism and other industries require a safe, reliable water supply.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 10



il Asset description

The city water supply comes from river intakes on the South Branch of the Maitai
River and Roding River plus a dam on the North Branch of the Maitai River. The raw
water (untreated) is then piped to a modern state-of-the-art Water Treatment Plant
(WTP) in the Tantragee Saddle in Brook Street where it passes through an ultra-
filtration process and final chlorination before it is supplied to the city.

The extent of the Nelson City Council (NCC) water system is shown in the Figure ES-1.

The water supply assets are detailed in part vii - Lifecycle management plan of the
Executive Summary of this Plan. The inventory of public water supply assets owned
by NCC and managed by the Infrastructure Group - Utilities as at June 2023 is shown
in Table ES-1.

Table ES-1: Summary of Water Activity Assets as at June 2023

Asset Category km Lo Rsz:z:‘(e?: ;' t
Reticulation incl ridermains 354.3 188.43
Trunk Mains 45.4 64.35
Maitai Pipelines 17.3 50.28
Roding Pipeline 10.7 11.91
Maitai Water Supply Scheme 1 37.77
Roding Dam 1 5.12
Treatment Plant 1 34.68
Tunnels 3.5 20.15
Reservoirs 51 29.75
Pump Stations 13 8.43
Pressure Reducing / Control

Valves 57 1.36
Air & Non Return Valves 200 1.06
Gate Valves 4,559 11.79
Manholes 111 .6
Hydrants 2,690 10.8
Residential Meters 19,750 6.11
Commercial Meters 1,815

Network reticulation meters 56

Customer Connections 21,610 40.34
(including unmetered

sprinkler connections)

Total 522.91

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 11



Figure ES-1: Water Network Nelson
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ifi Maori contribution to decision-making processes

Council acknowledges that Treaty of Waitangi obligations rest with the Crown and
seeks to uphold the mana of the Treaty of Waitangi Settlements for Te Tauihu by
continuing to build its relationship with iwi. There are numerous pieces of legislation
under which Council operates that recognise the Treaty of Waitangi and recognise or
acknowledge iwi and Maori.

Council believes that by working in partnership with iwi and Maori it will create
benefits for the whole community.

Council signed a partnership agreement with the eight iwi and two other councils of Te
Tauihu in December 2023. This agreement recognises the important and unique roles
that both iwi and councils play in the cultural, social, environmental and economic
wellbeing of Te Tauihu. It seeks to weave these aspirations together more closely, to
strengthen our position as Te Tauihu and deliver to our shared aspirations more
effectively. It will be an enduring relational agreement that sets out protocols and
tikanga that all the partners have committed to. An accompanying action plan is being
developed to set out partnership priorities and actions to complete over the next three
years.

Council has an online iwi engagement platform, Te Parikaranga, which enables Council
officers to share projects with iwi and to receive input on the level of interest iwi have
with a Council project.

iv Climate Change

Climate change is our biggest global challenge and Council is committed to considering
and reducing climate change impacts.

At a local level, Council has a key role to play by reducing its corporate emissions,
supporting and providing leadership on mitigation actions across the community, and
managing and reducing risk by helping Nelson to adapt to climate change effects,
especially in relation to:

e Sea level rise: sea level rise is the most significant climate challenge for Nelson as
a large proportion of its urban infrastructure is coastal or low lying. These areas will
become more vulnerable to coastal inundation over time.

e Heavy rainfall and flooding events: higher intensity rainfall events means
Nelson will experience more regular and extensive flooding from streams, rivers
and stormwater overflows, which will increase the risk of landslips.

e Droughts and high temperatures: with a warmer climate, the temperature of
the water within our rivers and streams will increase and affect habitats. Droughts
will result in a higher risk of fires.

Responding to Climate Change

Mitigation

Mitigation is about reducing greenhouse gas (GHG) emissions and enhancing carbon
sinks (sequestration to remove greenhouse gases from the atmosphere). Council is
committed to emissions reduction targets for its own activities in line with government
targets:

Net zero emissions of all GHGs other than biogenic methane by and beyond 2050;
10% reduction below 2017 biogenic methane emissions by 2030;

24-47% reduction below 2017 biogenic methane emissions by 2050.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 13



Adaptation

Adaptation is the process of responding to current and future climate related impacts
and risks. To manage these impacts and risks, Council is following the Ministry for the
Environment guidance and is using the Dynamic Adaptive Pathways Planning (DAPP)
approach. This means managing our assets in a way that makes them more resilient,
or in some instances, it may mean moving those assets.

What Council is doing

How Council delivers its services will play a key role in meeting emissions reduction
targets and building community resilience.

Acknowledging the need for urgent action, Council declared a climate emergency in May
2019. Council adopted Te Mahere Mahi a te Ahuarangi Climate Action Plan in 2021, a
living document which outlines what Council is doing to address climate change over
the next decade. In 2022, Council also began developing a Climate Change Strategy,
which will set the long-term direction and guide Council and community investment in
climate action.

Council is working with Tasman District Council on a regional climate change risk
assessment, which will build a comprehensive picture of how climate change will impact
the region.

Climate change effects on the Water Supply Activity

The direct impacts of climate change are likely to result in the following:
e Sea level rise

Sea level rise is one of the biggest climate challenges for Nelson as a large
proportion of our urban infrastructure is coastal or low lying. These areas will
become more vulnerable to coastal inundation (flooding) as tides and storm
surges extend further inland over time.

Some of the key impacts this will have on the water supply activity are as
follows:

o Coastal erosion has the potential to damage roads and the water supply
assets located in vulnerable coastal areas.

o Increased risk of liquefaction to Council assets and urban areas
generally due to higher water table in coastal areas.

e Heavy rainfall and flooding events

Higher intensity rainfall events will result in an increase in surface water,
stormwater and stream flows. The implication for the community is that
without mitigation of these effects, they may experience more regular and
extensive flooding from streams, rivers and stormwater overflows. The
impacts this will have on the water supply activity is as follows:

o Water intake structures, dams, pipelines, bridges and culverts that cross
streams and rivers are at risk of being damaged during high flow events.

o The increase in storm rainfall intensity will result in higher sediment
volumes entering the rivers and streams which is expected to increase

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 14



maintenance requirements of intake structures and increase the use of
the Maitai Dam which will lead to higher treatment costs.

o Heavy rainfall can also initiate slips that can impact pipelines on exposed
benches or slopes, such as the Maitai Raw Water line and the treated
supply lines to the city from the WTP. The treatment plant itself is also
at risk of damage from slips from adjacent slopes.

e Gradual Temperature rise

Gradually increasing temperatures lead to an increase in base demand for
water and associated higher operational costs with reduced supply resilience
as water takes increase from rivers. Increasing temperatures in rivers and the
Maitai Dam can lead to increased risk of waterborne pest weeds and algae.

e Droughts and extreme temperatures

With a warmer climate, the community will be exposed to more extreme
temperatures and longer and more severe droughts. This will also have a
negative impact on the environment, particularly with our streams and rivers.
The impact this will have on the water supply activity is as follows:

o Increase in water supply abstraction from the rivers and reservoir due to
increased demand. This will have an impact on the flows within the
rivers and increase the likelihood of moving to water restrictions

o Droughts are expected to become more regular and potentially more
severe. This may result in the water restriction requirements for
residential and commercial use becoming more severe than those at
present

o Droughts will increase the likelihood of forest fires within the water
supply catchment. This will have an effect on water quality, increased
operational costs, and potential damage to key lifeline assets (i.e. Maitai
raw water pipeline)

Water Supply Activity Mitigation

Water supply activity’s GHG emissions contribute a small percentage in the Council
operational footprint. The largest source of GHG emissions is the electricity used at the
pump stations, reservoir and telemetry sites.

Full consideration of whole-of-life emissions, including embodied carbon in construction
materials, can encourage non-built infrastructure solutions, less carbon-intensive
infrastructure options and the use of low-carbon construction materials.

The Council Climate Action Plan brings together all the climate change projects and
actions Council is funding over the next ten years, as set out in our Long Term Plan
2021- 31._Examples of reduction projects for the water activity are:

. Energy audits and implementation of recommendations in fresh water assets.
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The Emission Reduction Study. This is primarily anticipated to focus on energy
audits. In 2022 Council commissioned two initial studies:

o An Energy and Carbon Reduction Study for the Nelson Water
Treatment Plant; and

o An Energy Audit for the Water Supply Pump Stations.

Climate Change Mitigation Projects. This is a placeholder for funding and
projects are anticipated to be confirmed following completion of the emission
reduction strategy.

Areas for further investigation to aid mitigation are:

Operational emissions

The potential for further electricity generation, particularly in the gravity trunk
mains and use of photovoltaics.

Use of net zero carbon emission bulk electricity supplier(s).
Use of more energy efficient technology and equipment at the pump stations.

Reduced use of petrol- and diesel-powered vehicles for operations and
maintenance activities

Embodied emissions

Consideration of materials that allow rehabilitation of existing watermains
rather than replacement.

Opportunities for co-construction of assets with other utilities to reduce use of
construction plant and bitumen-based road surfacing materials.

Reflect the true cost of carbon in infrastructure projects.

Incorporate the long-term cost of carbon and irreversible investment (when the
cost of repurposing or replacing infrastructure is prohibitive).

Include the cost of carbon over the life of the infrastructure. A whole-of-life
approach to carbon emissions looks at embodied, operational, enabled and
disposal carbon emissions over the expected life of infrastructure.

Where feasible, consider carbon impacts at the strategic planning stage, such
as when spatial plans are developed

On 9 May 2022 central government announced the first three emissions budgets for
New Zealand under the climate change response legislation as follows.

Emissions Budget 1 (2022-2025): 290 megatonnes of carbon dioxide

equivalent greenhouse gasses (72.4 megatonnes per year)

Emissions Budget 2 (2026-2030): 305 megatonnes (averages 61 megatonnes
per year) [in principle]

Emissions Budget 3 (2031-2035): 240 megatonnes (48 megatonnes per year)
[in principle]
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Water Supply Activity Adaptation

Areas for adaptation in the water supply activity will need to match wider community
changes as follows:

. Ensuring renewals are programmed to respond to sea level rise issues and
avoid un-necessary expenditure in areas that will not require services in the
long term.

. Closely monitoring rainfall patterns to better prepare for fluctuating water
demand.

o Monitor river temperatures and flows to track impacts on aquatic environment

and resource consent compliance. Some changes to operating techniques
and/or resource consent conditions may be required.

. Review flood capacity of the Maitai Dam to anticipate impacts of more
extreme rainfall.

. Review demand management strategies and water loss programmes to
prepare for future drought scenarios.

. Develop fire response plans for catchment forest fires.

o Upgrade testing for micro-organisms in the Maitai Dam to better predict algal

blooms and diatom impacts.

o Develop network upgrades in hand with renewals to allow flexibility in
establishing new residential areas across the city.

The following knowledge gaps have been identified with respect to climate change
adaptation:

. A comprehensive analysis of the water supply network’s exposure to impacts
of climate change.

. What options are currently available for adapting to the impacts of climate
change in the short, medium and long-term.

o The effectiveness and affordability of adaptation options.

Budget has been identified for the following strategies and capital response:
. Climate Change Vulnerability Assessment.
. Climate Change Adaptation Strategy.
. Climate Change Mitigation and Adaptation Projects.

Areas for further investigation to aid adaptation are:

. Detailed condition assessment of assets likely to be impacted by sea level rise
to advise renewal and growth servicing strategies.

o Ongoing monitoring of weather patterns to better anticipate drought events.

. Improving demand management outcomes to reduce water use.

o Improving water loss monitoring and response.
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. Identifying and securing additional raw water sources.
. Monitoring water demand as base temperatures increase.

Figure ES-3 below represents the current preliminary work looking at possible impacts
of temperature rise on base water demand. To be reliable a long term project to
analyse temperature and various demand scenarios is planned.
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Figure ES-2: Draft Future Demand Modelling with Temperature Rise

Water Supply Daily Demand Projection during Summer (Demand per Capita)
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Note: The temperalture increase projection is based on Table 5 and 6, Tasman and Nelson Region, RCP8.5, Climate
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Climate Change Planning Assumptions

In order to frame the activity response to climate change the following assumptions
have been made:

e The contribution of renewable energy sources to the national grid will progressively
increase over time (currently targeting 90% renewable energy by 2025). This is
expected to contribute to a steady reduction in the carbon footprint of Council
assets that draw on mains power.

¢ Where emissions cannot be reduced, a Council wide offsetting approach will be
developed.

e Representative Concentration Pathway of 8.5 will be used to guide the climate
change response in line with the Nelson Tasman Land Development Manual adopted
by Council in 2019. This will be reviewed as climate change monitoring and
assessment techniques develop over time.

e Construction materials and techniques will be available that meet net zero GHG
emissions by 2050.

e The community will confirm appropriate levels of service and affordability limits.

e Council will undertake investigations of the impacts of climate change on the Nelson
City geographical area.

o Funding will be available to specifically assess the potential impact of climate
change on the water supply activity.

e Defend, Retreat or Accommodate: For the purpose of planning the next 30 year
programme, it is assumed at this stage that asset renewals and upgrades will
continue in low-lying areas that are subject to flooding and coastal inundation.

¢ Nelson City Council will seek co-financing where available from Central Government
towards implementation of works.

Community Engagement

Climate change is a significant issue facing the community. In order for the Council
controlled water supply activity to respond to future challenges, wide community
engagement is called for. This is expected to come from a number of Council activities

as follows:

. Statutory consultation for the Long Term Plan and Annual Plans.

. Whakamahere Whakatu Nelson Plan consultation on natural hazards overlays
(including flood maps) and provisions (Objectives, Policies, Rules and
Methods)

o Notification of resource consents where required.

o Nelson Climate Adaption: there will be ongoing engagement with the
community as part of the Dynamic Adaptive Pathways Planning Process
(DAPP).
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v Key issues

Key issues for the 2024 - 2034 Water Supply Activity are summarised in the following
7 issues:

Issue 1: The piped water supply network is at risk of damage during earthquakes and
flood events.

Issue 2: Water supply assets are starting to show signs of age, resulting in regular
failures. Due to a greater proportion of the network reaching the end of its
design life, a significant length of pipework will need to be replaced within
the next 30 years — The water renewal '‘bow wave’.

Issue 3: Planned levels of service for water supply will not be met unless assets are
maintained, renewed and upgraded.

Issue 4: Council is unable to account for 20 - 25% of water supplied through the
water supply network.

Issue 5: Using water from the Maitai Dam increases impacts on the Water Treatment
Plant processing system

Issue 6: Deposits in the cast-iron pipes are discolouring the water supply received by
some customers.

Issue 7: The need to improve the quality of water discharges from the Maitai Dam
into the Maitai River to avoid impacts on the downstream environment.

Issue 1: The piped water supply network is at risk of damage during
earthquakes and flood events.

A feature of a run of river supply such as Nelson’s is the dependence on the water in
the rivers or dam to supply the treatment plant. The distance between intakes and the
treatment plant also introduces a vulnerability that comes with very long pipelines
(some of them on above ground benches and within tunnels) that cross earthquake
faults, streams and rivers.

In addition the best advice to date from the Ministry for the Environment and the
National Institute of Water and Atmospheric Studies (NIWA) regarding climate change
is that we can anticipate more extremes in our weather including increased droughts
and extreme rainfall events. Both of these will impact the access to water in the rivers
and increase the supply dependency on the Maitai Dam. In summer months increased
demand will likely coincide with reduced supply.

Because the Maitai Dam is a vulnerable asset, it was designed in 1984 by consulting
engineers Tonkin and Taylor Ltd to withstand a 1 in 100 year seismic and flood events
without damage and maximum credible earthquake (approximately 1 in 1,000) and
maximum probable flood without collapse (but not without some damage, possibly
requiring decommissioning and major repair work). The 1 in 100 year return period
was chosen to align with the expected economic lifetime of the structure and
represented ‘best-practice’ in the 1980’s. One of the longer term impacts of climate
change is the potential to change the theoretical return periods of storms which will in
turn require Council to regularly review the design and operating levels of the water in
the dam to maintain the safety of the structure.

The Roding Water Scheme has low and moderate risks to structures, other than a
200m length of pipe between the screenhouse and the de-commissioned chlorinator
house. This pipe is suspended on piers along the riverbank.
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While automatic chlorination exists at the water treatment plant, a stand-alone
portable chlorinator unit, run by a small petrol generator and using sodium
hypochlorite is also held there in case of emergency. An option for additional direct
chlorination of raw water from the Roding dam is expected to be installed at the
Marsden Valley pump station in 2023-24.

‘After disaster’ resilience is being further bolstered with the construction of a trailer
mounted water abstraction and treatment device in 2022-24 for direct treatment of
small volumes (up to 200m3/day) run of river water should the water treatment plant
be damaged.

The key features of resilience in the supply side of the current network are:

. The Maitai Dam reservoir. This allows 4.1 million cubic metres of water to be
stored as a buffer against droughts and extended periods of rain that
discolours the rivers.

. The duplicate raw water delivery lines from the Maitai intakes. The original
supply line is largely sited on an above ground bench that follows the course
of the river and the recently installed duplicate line is buried underneath the
Maitai roadway. The duplicate pipelines provide security against damage to
one or other of the pipelines.

o The ultra-filtration process at the water treatment plant. The filters in the
water treatment plant remove dissolved organic material and sediment and
can use a variety of raw water sources. Renewal of the existing membranes
was completed in 2018/19.

Other options for improving resilience are:
o Increase the stored volume in the Maitai Dam.

o Reduce demand through more efficient use of water (See Water
Quantity/Efficiency of Use below).

o Develop a fourth water source in the Waimea Plains in Tasman District.

o Construct a separate high dam on the Roding River below the existing weir.
Two locations 200m-250m below the caretaker’s house were looked at in a
pre-feasibility study in 1984. The dam would be approximately the same size
as the Maitai Dam and act in a similar manner with a separate upper level
river intake.

On the delivery side, the network is open to many of the same vulnerabilities, with
above ground trunk mains and pipes crossing earthquake faults, streams and rivers.
In coastal areas liquefaction is recognised as a potential risk to the network.

Recent work by Council has focussed on natural hazards that might impact on the city,

in particular:
. Direct damage from earthquake shaking;
. Damage from liquefaction in susceptible areas;
. Damage from tsunami;
) Damage from flooding and major storm events;
. Impact of potential climate change and sea level rise.

A natural hazards investigation and remediation project has been underway since
2018/19. To date each part of the water supply network has been assigned a criticality
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value and plotted relative to the known hazards (See section 5-2 and Appendix I).
Work is currently progressing on developing response options.

As a result of the Christchurch earthquakes Council has also undertaken a seismic
review of the critical elements of the above ground network, starting with the storage
reservoirs and sections of the Maitai Dam to the treatment plant trunk main. This work
will continue through this proposed plan and be extended to investigate impacts of
liquefaction on existing and future infrastructure, impacts of flooding and the long
term planning required as a result of climate change.

Issue 2: Water supply assets are starting to show signs of age, resulting in
regular failures. Due to a greater proportion of the network reaching
the end of its design life, a significant length of pipework will need
to be replaced within the next 30 years.

The water supply network is made up of a range of materials such as cast iron,
asbestos cement, concrete, uPVC, polyethylene, concrete lined steel and ductile iron.

Significant sections of the Nelson water supply network were installed in the city from
the 1950’s -1970’s as part of a surge of new developments. These earlier networks
are now approximately 60-70 years old and some pipe materials have already reached
the end of their service life. Council expects a ‘bubble’ of approximately 20km of
pipework above normal renewals will need to be replaced in the 2030’s leading to an
increased demand for pipe renewals or more failures in the network and disruption to
supply. At today’s rates the 20km could cost an additional $20M-$30M over and above
the normal renewals budget in a 5-10 year timeframe. See Fig ES-4 Length of Water
Pipes by Theoretical Renewal Year below.

Renewal strategies are based on the following general approaches:

. Replacement of the full pipeline for material classes identified as prone to
multiple failures.

o Replacement in parts where ground conditions lead to reduced service lives in
discrete sections.

. Replacement as part of upgrades required for growth.
. Replacement as part of co-construction with other utilities.
. Increasing use of detailed condition assessment and pressure reduction to

maximise service life of pipelines and fittings.

Draft renewal budgets have been incrementally increased over the next ten years to
address this issue.
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Figure ES-3: Length of Water Pipes by Theoretical Renewal Year
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Issue 3: Planned levels of service for water supply will not be met unless
assets are maintained, renewed and upgraded.

Currently Council is replacing asbestos cement pipes that were installed in the 1950’s
and are showing higher than expected failure rates. As the current asbestos cement
pipe renewal programme is expected to continue for the next 8-10 years, enhanced
condition assessment of the other pipe types is expected to be part of the renewal
strategy from years 5-8, in an effort to maximise the service life of the network.

Older Maitai pipeline Existing Maitai concrete pipeline

The Maitai pipeline between the Maitai Dam and the WTP transports the majority of
the raw water used in the City. While it is a large capacity pipe and is very economical
to run, it has numerous small shrinkage cracks and is vulnerable to slips from above
and below the pipeline.

Council completed the construction of a duplicate Maitai pipeline between the dam and
the WTP in 2014 but will continue to use and maintain the existing pipeline for as long
as it is viable to do so. The first stage in developing a strategy to repair or renew the
section between the Dam and the WTP was completed in 2021 with a multi-year
project to implement the strategy from 2027-28 to 2037-38.

Safety of dams

The Maitai Dam is Nelson City’s largest water storage dam and is also considered to be
a high impact category dam owing to the number of people in the downstream path
should the dam fail catastrophically. In recognition of this Council has annual
engineering safety inspections carried out by the design company and five yearly
comprehensive safety reviews by an independent expert. These inspections support
ongoing maintenance and upgrading works to ensure the dam is safe to operate.

Together with emergency response agencies (Police, Fire and Emergency NZ, St John
Ambulance, Nelson Marlborough District Health Board and Nelson Tasman Emergency
Management) Council is proposing to meet with residents of the Maitai Valley and
review the various emergency events that they will need to develop their own
response plans for. It is expected that this discussion will happen as soon as possible
in 2024/25.

It is anticipated that central government policy issues around regulation of dam safety
will be resolved in the first five years of this plan and some form of dam safety
scheme will apply to a wider range of dams that Council owns e.g. stormwater
detention dams. A budget for the first review of these dams has been included in the
stormwater plan.

Growth Areas

For the period covered by this plan the population of the city is expected to increase in
a relatively modest fashion, as shown in Figure ES-4. Growth rates are likely to decline
over time due to structural population ageing.
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Figure ES-4: Population growth and projections 2023 - 2053, Nelson
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The city has adequate raw water supply sources for this increase (see section vi
Future Demand) but there are some reticulation constraints in some areas. Nelson
City has limited or no reticulation in the more rural areas of the city such as the Maitai
Valley. Additionally we do not have the necessary trunkmain reticulation to supply
fire/sprinkler flows for larger residential/commercial/industrial activities to south
Nelson and parts of the inner city adjacent the Central Business District (CBD).

The Nelson Tasman Future Development Strategy 2022 (FDS) provides capacity for
about 24,000 houses over the next 30 years in the combined urban environment.

In Nelson, the FDS identifies capacity for about 11,500 new dwellings, with 78% of
this growth to be achieved by adding new housing into existing urban areas, and the
remaining 22% expected to be through new greenfield expansions. This proportion
reflects community feedback supporting growth through intensification of existing
urban areas rather than expansion onto rural land.

Provision of intensification infrastructure is identified for the City Centre, Stoke and
Tahunanui, where higher density and mixed-use environments will see growth
consolidated. Most of the new greenfield potential identified are within the Maitai,
Marsden, and Ngawhatu valleys. Parts of Nelson Central and Tahunanui are subject to
flood risks and future intensification will be guided by the outcome of a Dynamic
Adaptive Planning Pathways process, which is currently underway.

Some of the eastern areas of the city currently may not have suitable water supply
reticulation for a residential development on the scale envisaged. Budget has been
included in this Plan for the Council’s share of the necessary upgrading for one of the
first developments in the Bayview area. This will help support any future development
in the wider area. For the proposed south Nelson area there is a larger diameter
watermain installed between Suffolk Road and Hill Street North that has vested in
Council in 2020/21. This main will provide sufficient water for any residential
development in the area.
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Implementation of intensification projects is more complex than traditional expansion.
The Council does not have full control over the location or level of uptake of
intensification or urban expansion opportunities, as this is largely dependent on
decisions by individual landowners and/or developers. Where the Council can take a
lead include:

. Identify priority areas.
o Lead investment in urban amenity and public transport to encourage growth
in specific areas, such as the City Centre.

Future residential development and intensification across the city that might require
sprinkler flows will need to be investigated and where necessary trunkmains will need
to be upgraded-generally as part of the normal renewal programme.

See section 3.5 for work programmes for the next ten years to address this demand.

Issue 4: Council is unable to account for 20 - 25% of water supplied through
the water supply network.

The reporting of annual water losses as a percentage of annual water production is a
current level of service measure. Water NZ software has been used to analyse water
use records and calculate the Infrastructure Leakage Index (ILI is Annual Real Losses
expressed as a multiple of the Unavoidable Annual Real Losses) which allows year to
year comparisons and also benchmarking between water supply authorities.

The infrastructure leakage index has been calculated since 2001/02. The results are
shown in Figure ES-6. Identified Losses and Total Non-Revenue Water are shown in
Table ES-2 below.

Figure ES-5: Infrastructure Leakage Index for Nelson
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Table ES-2: Real Water Losses and Total Non-Revenue Water

Year Real Water Loss Total Non-Revenue Water
2016-17 23% 27.4%
2017-18 26.1% 31.6%
2018-19 25.9% 36.9%
2019-20 24.5% 29.3%
2020-21 18.8% 24.4%
2021-22 19.7% 24.8%
2022-23 22.1% 28.4%

Council has an ongoing project to track real losses within the network and better
quantify the other sources of un-accounted for water. As of 2020 the majority of the
public network in the city had been checked for leaks. While a number of small leaks
were found and repaired no substantial leaks were identified. Leak detection in the
urban area is undertaken each year as part of normal operations and maintenance
activities. Investigations of the large trunkmains from the water treatment plant to the
urban areas are currently underway. Preliminary testing of the older supply main to
the city in Brook Street suggests that this could be the source of multiple leaks
totalling approximately 9l/s of water losses over the 2.1km length. Access to the pipe
in this area is quite challenging and repairs are expected to be costly and time
consuming. Investigation of the other sources of un-accounted for water use such as
contractor use, fire-fighting services and un-metered connections continue.

Bench testing of residential water meters for accuracy confirmed a general view that
some of the meters have been under reporting flows. Similar investigation of the
larger flow meters at the water treatment plant in 2020 identified over recording of
flows to the city. The Water Treatment Plant flow meter was reconfigured and
recalibrated in 2020/21. Based on these results a substantial amount of the un-
accounted for water is likely to be attributed to meter performance. The current
replacement of the first stage of the residential meters (completed in 2021/22) will
reduce the reading discrepancy in line with manufacturers tolerances for new meters
and go some way in closing the gap on un-accounted for water volumes. Additional
testing of larger commercial and industrial meters is planned for 2024/25-2026/27.
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Issue 5: Using water from the Maitai Dam increases impacts on the Water
Treatment Plant processing system

Council has three raw water sources as described earlier. Of these the Maitai Dam is
the only one available when river flows are low or unavailable after rain. The Maitai
Dam is critically important for the resilience of the water supply in dry conditions.

A drought security study by WSP consultants in 2017 concluded that the Maitai
reservoir on the North Branch of the Maitai River would provide sufficient water to
allow the city to withstand a 1:100 year drought into the latter half of this century.

Use of water from the dam requires removal of organic material that builds up in the
stored water. This requires the use of ferric chloride to coagulate the finer organic
material and the membranes at the water treatment plant to remove it. This leads to
more regular cleaning of the membranes thereby reducing their service life.

In 2016 Council undertook a trial of sourcing all raw water from the Maitai Dam
reservoir to test the ability of the treatment plant to meet the needs of the city for a
prolonged period. The trial delivered the following results:

. Confirmation of the ability to supply the treatment plant with raw water to
match the daily demand curve.

. Confirmation of the ability of the new membrane train to treat the water for a
prolonged period without loss of functionality. The treatment plant has five
separate 'trains’ of membranes.

o An increase in the number of discoloured water complaints particularly from
hospitality providers in parts of the city. These complaints are believed to be
the result of a significant legacy issue of iron and manganese deposits plus
corrosion products in the cast-iron and steel pipe that make up part of the
reticulation.

In 2019 water sampling identified the presence of an invasive freshwater diatom
Lindavia intermedia (Lindavia) in the Maitai Dam. (See also Issue 7 for more detail)
Lindavia is known to cause ‘lake snow’ in freshwater lakes elsewhere in New Zealand
when conditions are right. Lake snow refers to suspended mucilaginous macro-
aggregates that cause biofouling, especially of filters and lines. The WTP has coarse
screens in place prior to the ultra-filtration elements that will go some way to reducing
the risk to the water supply from lake snow. However it is anticipated that operational
costs will increase in order to prevent fouling of intake screens and pipework and there
remains a residual potential risk that the filters at the WTP will become clogged if lake
snow develops.

Issue 6: Deposits in the cast-iron pipes are discolouring the water supply
received by some customers.

Long term it is important for the city to be able to rely on the Maitai Dam as a raw
water source especially in emergency. Further investigations into the causes of the
dis-coloured water have been undertaken and some operational changes to the
treatment plant have been implemented to help stabilise the deposits. Future work will
concentrate on the following:

o The option to pre-treat the water from the dam via a primary clarifier or more
regular replacement of the membranes.

. Changing the coagulant chemical at the treatment plant from ferric chloride to
aluminium chlorohydrate to reduce the amount of iron introduced into the
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network. This proposal also has supply chain availability and operational cost
benefits that are currently being evaluated. An additional benefit would also
be that the chemical is less hazardous to handle and store than ferric chloride.

A means of removing the residual oxide material from inside the pipe reticulation is
also being investigated.

Issue 7: The need to improve the quality of water discharges from the Maitai
Dam into the Maitai River to avoid impacts on the downstream
environment.

Council, iwi and the wider community are developing environmental standards for
streams and rivers in Nelson based on the requirements of the National Policy
Statement for Freshwater Management. These standards are expected to be the basis
of rules in the proposed Whakamahere Whakati Nelson Plan. Key features of the
Nelson water supply are:

. Council’s water supply activity relies on water sourced directly from the Maitai
and Roding rivers and as such has a day to day impact on the quantity of
water available in the rivers.

o The Maitai Dam reservoir is used to supplement flows in the Maitai River by
replacing the water abstracted from the south branch with water stored in the
dam. No storage is available at the Roding Dam and flow augmentation is not
possible.

Compliance with the conditions of resource consents Council holds for water abstraction
is mandatory. The current consents include conditions for the following:

o Increased minimum flows in the Maitai River and Roding River particularly
during summer months (230I/s for the Maitai River and 150l/s for the Roding

River).
o Improve dissolved oxygen levels in the Maitai Dam.
o Fish transfer programme.
. Planting enhancement.

The following are some of the current initiatives that this Plan supports in this area:

. Planting enhancement. Stream waterway environmental enhancement.
Council funds projects annually to enhance river bank shade through
vegetation planting adjacent the Maitai Dam.

. Streams and rivers to be free of manufactured obstructions that impede fish
passage. Fish ladders are in place on the intake weir of the south branch of
the Maitai River and fish 'trap and transfer’ programmes are required for the
Maitai and Roding Dams to ensure natural fish populations are supported and
replenished in the upper catchments.

. Support for development of alternative/emergency supplies such as rainwater
harvesting, particularly where there is no reticulation.

o Ongoing initiatives to reduce the level of un-accounted for water use within
the city.
o Influence water demand in droughts through water restrictions.
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Water Quality - Maitai Dam Aeration

The Maitai Dam reservoir is subject to seasonal variations in oxygen content over its
depth. During the summer months this variation becomes pronounced with lower
levels of the dam becoming very low in oxygen (anoxic). The lack of oxygen creates a
number of issues for Council:

o Leads to a challenging environment for aquatic organisms.

o Results in elevated levels of iron and manganese in the water as these
chemicals become soluble. Using this water to supplement flows in the Maitai
River has the potential to lead to adverse environmental impacts in the river.

. Likewise the water would need to be conditioned before it could be used as
part of the potable supply.

The most appropriate way to overcome this condition is to aerate the reservoir and
mix the water to prevent the loss of oxygen in the bottom layer. The techniques used
to achieve this are already used in New Zealand in some of the larger water storage
lakes in the North Island.

A report prepared by Manaaki Whenua Landcare Research in May 2020 compared the
trophic level index of the Maitai Reservoir with lakes in Central Otago known to form
lake snow. The report concludes that the Maitai Dam has higher levels of nitrogen and
phosphorus than lakes that are known to develop lake snow in Central Otago. If these
are critical indicators of risk for developing lake snow/Lindavia then the current
proposal to aerate the reservoir, which is expected to reduce the phosphorus levels in
the water, may increase the risk of lake snow developing.

Further investigations of the Dam were undertaken in 2021-22 to better establish the
history of the diatom in the reservoir as well as improve the modelling of the risk of
favourable conditions for lake snow formation developing.

This investigation and modelling resulted in a 2022 report from the Cawthron Institute
which concluded the following:

'‘Therefore, we suggest that stimulation of Lindavia mucilage production through
aeration driven changes in P concentrations is unlikely.’

Construction of the aeration works is expected to be completed in 2025-26.
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Vi Levels of service

Levels of service for the water supply activity are shown in Table ES-3. These reflect the requirements of the Department of Internal
Affairs for reporting non-financial measures.

Table ES-3:

Levels of Service for 2024-34

Performance Target

safe, inclusive
and resilient

water which is
safe to drink

2027/28 -
Community Level of . 2024/25 (| 2025/26 | 2026/27 | 2033/34
. Performance Measures Previous and current performance
Outcomes service (Year 1) (Year 2) | (Year 3) | (Year 4-
10)
The extent to which New measure.
drinking water sup?ly .complles with: For the period 1 January 2023 - 30
a) Table 1 of the drinking water June 2023 the drinking water quality
standards# (MaX|mUm aCCeptabIe values Comp”ance was assessed against the
for microbiological determinands)* new Water Services (Drinking Water
L Standards for New Zealand (DWSNZ))
b) Table 2 of the drinking water . - ) o . .
standards# (Maximum acceptable values | Regulations 2022 - with full compliance é?i?]k/?ncovrc:tléarnsctzr\?gg:dzables 1,2 and 3 of the
for inorganic determinands)* recorded for bacterial a.nd protozoa g
L tests and 99.9% compliance for the
c) Table 3 of the _drlnklng water sampling frequency and 100% for the
standards# (Maximum acceptable values minimum chlorine residual
B for organic determinands) '
Our Quality
communities AWe provide Measurement Procedure 1
are healthy, good quality (Mandatory Performance Measure 1)

Total number of valid complaints per
1,000 connections about any of the
following*:

a) drinking water clarity

b) drinking water taste

c) drinking water odour

d) drinking water pressure or flow

e) continuity of supply

f) Council’s response to the above issues
Measurement Procedure 2

(Mandatory Performance Measure 4)

26 complaints per 1000 connections in
2022/23

21 complaints per 1000 connections in
2021/22

16 complaints per 1000 connections in
2020/21

No more than 50 valid complaints per 1,000

connections
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Performance Target

resilient, cost
effective and
meets current

~We provide a
reliable water
supply for our

(Mandatory Performance Measure 5)

2027/28 -
Community Level of . 2024/25 (| 2025/26 | 2026/27 | 2033/34
o . Performance Measures Previous and current performance
utcomes service (Year 1) (Year 2) | (Year 3) | (Year 4-
10)
Average drinking water standard
our consumption per day per resident* 275L per person per day 2022/23 Normal demand less than 500L per person per
infrastructure is Reliability Measurement Procedure 3 290L per person per day 2021/22 Qady. Thlls includes both domestic and commercial-
efficient, 289L per person per day 2020/21 industria

Percentage real water loss from the
system*

22.1% in 2022/23

resilient, cost
effective and
meets current
and future
needs

water supply
systems so that
any failures can
be managed
and reponded
to quickly.

b) resolution of urgent call-outs: from the
time notification is received to the time
service personnel confirm resolution of

the fault or interruption*

c) attendance for non-urgent call-outs:
from the time notification is received to
the time that service personnel reach the

oy K
site

Median attendance times:
172 minutes in 2022/23
152 minutes in 2021/22
127 minutes in 2020/21

Median attendance times:
100 minutes in 2022/23
99 minutes in 2021/22
103 minutes in 2020/21

19% in 2021/22
and future customers ° ] Real water loss less than 25%.
needs Measurement Procedure 4 18.8% in 2020/21
(Mandatory Performance Measure 2)
When attending a call-out in response to
a fault or unplanned interruption to the
system, the following median response
times will be measured™:
Customer _ _
Service Median attendance times:
AWe provide a) attendance for urgent call-outs: from 22 minutes in 2022/23 a) Contractor to attend urgent call-outs in a
our well built, the time notification |s| recelll/ei to thS 24 minutes in 2021/22 median time of 30 minutes or less.
time service personnel reach the site
infrastructure is | oPerated and P 23 minutes in 2020/21
efficient, maintained

b) Contractor to resolve urgent call-outs in a
median time of 480 minutes or less.

c) Contractor to attend non-urgent callouts
in @ median time of 120 minutes or less.
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Performance Target

Community
Outcomes

Level of
service

Performance Measures

Previous and current performance

2024/25
(Year 1)

2025/26
(Year 2)

2026/27
(Year 3)

2027/28 -
2033/34

(Year 4-
10)

d) resolution of non-urgent call-outs:
from the time notification is received to
the time service personnel confirm
resolution of the fault or interruption*

Measurement Procedure 2
(Mandatory Performance Measure 3)

Median attendance times:
1,113 minutes in 2022/23
1,283 minutes in 2021/22
1,264 minutes in 2020/21

d) Contractor to resolve non-urgent call outs in a
median time of 24 hours (1,440mins) or less.

AL.O.S. included in LTP

# Water Services (Drinking Water Standards for New Zealand) Regulations 2022.

* Performance measures with an asterisk reflect the wording of the Non-Financial Performance Measures of the Department of Internal Affairs
(DIA) Pursuant to and in accordance with sec261B Local Government Act 2002. This is to allow the DIA to compare these measures across
councils. Targets have been adjusted where necessary to align.

Measurement procedures:

1. Assessed by independent drinking water assessor - Nelson

2. Report from SR system at 1 July

3. Calculated by metered supply divided by Statistics NZ estimated population

4. Council uses a water balance methodology developed by Water NZ to track and report on un-accounted for water.
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Central Government Regulation

The event of the campylobacteriosis outbreak in Havelock North in August 2016
concluded with a Government Inquiry. The focus of the Inquiry was twofold: The
security of the source, particularly subsurface bores; and the regulatory framework
that applies to drinking water suppliers in New Zealand. Numerous administrative and
operational recommendations were made in the two final reports. The Stage 2 report
also had a section with a recommendation that the Government look at aggregating
supplies of water across the country.

In response to the Inquiry Central Government introduced the following legislation:

Taumata Arowai - the Water Services Regulator Act 2020. The Act establishes a new
regulatory body — Taumata Arowai — which is be responsible for:

o administering and enforcing a new drinking water regulatory system
(including the management of risks to sources of drinking water); and

o a small number of complementary functions relating to improving the
environmental performance of wastewater and stormwater networks
(developing standards and regulations then monitoring and enforcing
compliance with them, and providing training).

The Water Services Act — which aims to ensure that drinking water suppliers provide
safe drinking water to consumers.

NCC is currently well positioned to comply with any treatment requirements that may
arise from future changes to legislation. Raw water is not sourced from bores and all
water from the river sources is currently subject to a double barrier of ultra-filtration
membranes and chlorination. Council also has a rigorous testing and monitoring
regime for chlorine residual levels and bacteria.

Future demand

Investigations to date confirm that the delivery capacity of the water supply network
below the 100m contour is good for most of the city. Much of the proposed residential
growth in the city can be accommodated for the next 5-10 years without major
network upgrades. Some areas of weakness exist with older asbestos cement pipes
which will be addressed as the network is renewed. Likewise the reduction of water
losses and un-accounted for water also improves the available capacity. The largest
unknown is the potential for future ‘wet’ processing industries to establish in the city.
Water demand drivers are outlined in Table ES-4 below.
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Table ES-4: Future demand

Water Demand Drivers

Changes to Water Supply Activity

Significant population growth and
residential expansion into
greenfield areas

New development areas on the periphery of the
city and increased density in some existing
developed areas leading to increased water
demand.

New ‘wet’ industries

Growth in the commercial sector that involves wet
processing activities increases the demand for
high quality potable water services.

Reduction in house occupancy

Activities such as operating washing machines and
dishwashers can generate as much water demand
for single person dwellings as those that house
couples.

Changes in Customer
Expectations

Customer expectations are increasingly tending
towards higher Levels of Service for reliability and
response to complaints.

Community Expectation

Community expectations are increasingly focussed
on the uninterrupted supply of good quality water
for residential and commercial uses. Recent
complaints about dis-coloured water suggests that
expectations in some parts of the community are
higher than just potable water.

Climate Change

In recent years, there has been an increase in the
incidence of extreme weather events around the
world. The general future expected trend for
Nelson is of winters being wetter and the other
seasons being drier. More frequent heavy rainfall
events have been predicted which will impact on
the use of water from the two river sources and
drier periods may increase the city’s dependence
on the Maitai Dam.

Legislative

e Freshwater Management and

e Urban Development

National Policy Statements (NPS):

e Freshwater Management is a cornerstone
Central Government initiative to improve the
quality of freshwater bodies in New Zealand.
This is expected to impact on both abstraction
and discharges to waterways and require an
enhanced recognition of the need for efficient
use of the water to minimise the volume taken
for water supply and improving the quality of
the water discharged as compensation.

e The NPS-Urban Development will ensure each
territorial authority makes adequate provision
for future population growth in their areas.
This will require Council to undertake strategic
growth studies and identify the impact on the
demand for water supply services.

Organisational Policies
Environmental Sustainability

Development of sustainability strategies that
include reduction of direct losses from the network
(public and private) and un-accounted for water
use from the network.
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Council is concentrating on improving services to developed areas and providing
services to areas that are currently being developed.

Generally sufficient water is available from the WTP to meet the demand from most
growth areas although network upgrades will be required in some instances to ensure
supply can be made to the development areas. Developers and property owners will
also need to install storage tanks and pumps in some elevated areas to ensure
adequate supply and pressure for properties which lie above the contour the city can

supply.

A review of the residential demand is expected over the next three years as Council
prepares the proposed Whakamahere Whakatu Nelson Plan. The likely impact on the
water network will be reflected in future activity management plans.

Figure ES-6 Peak Water Demand compares the capacity of the water sources and WTP
with the actual peak day water usage over the last 15 years. With the completion of
the additional fifth train of treatment plant membranes in 2016/17 the city is now able
to treat and supply approximately 50,000m3/day. This is expected to meet the city’s
growth out to 2070-2080.
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Figure ES-6: Peak Water Demand
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The resource consents for the city water supply require NCC to implement demand
management measures through water restrictions when the level of the Maitai Dam
reaches specified trigger levels. In 2019 Council adopted a revised water restriction
protocol that more closely aligns NCC and TDC water restrictions. See Appendix B for
details.

Bulk Water Supply South Nelson. Tasman District Council - Engineering
Services Agreement

Tasman District Council (TDC) supplies water to the residential area in south Nelson
adjacent to Champion Road and Hill Street North as well as the Wakatu Industrial
Estate, Alliance Ltd and Turners & Growers from its Richmond supply. This water is
sourced from underground bores and then treated with ultra-violet light plus
chlorination prior to supplying the network The supply of water services across the

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 38



boundary is covered in an Engineering Services Agreement (ESA). Features of the
cross-boundary supply are as follows:

. Although the demand from these areas is not great (400,000 -
500,000m3/year) Council does not have the appropriately sized reticulation in
place to be able to supply the required fire flows. Should the ESA not be
renewed Council can anticipate that new supply mains will need to be
constructed to service these areas.

o The ongoing supply of water to these areas is dependent upon Tasman
District Council securing the long term viability of water from the Waimea
Plains via the construction of the Waimea Community Dam.

. Nelson City Council has contributed funding to Tasman District Council
investigations into the Waimea Community Dam (WCD). For Nelson City to
secure a share in the dam (for water required at some future point in time)
Council has also approved a $5M contribution to the construction of the WCD
in 2020/21 subject to a satisfactory agreement being completed with TDC as
to ongoing access to 22,000m3/d and shareholding in the WCD company.

. Existing options are expected to provide sufficient water for the city for the
short-medium term and a new raw water source or shares in the WCD for day
to day use is therefore not expected to be needed in the foreseeable future.
Access to the water in the Waimea Aquifer would however provide a valuable
water source for Nelson in the event of emergency.

Infrastructure Planning for Growth Projects

Figure ES-7 shows the areas identified for future growth in the Nelson Tasman Future
Development Strategy 2022. As demand for development becomes clearer they will be
prioritised for services.
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Figure ES-7: Nelson Growth Areas
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viii Lifecycle management plan

Assets have a lifecycle as they move through from the initial concept to the final
disposal. Depending on the type of asset, its lifecycle may vary from 10 years to over
100 years.

Section 4.1 sets out in more detail the various ages of the pipeline networks and likely
renewal years.

Figure ES-8 shows the year of installation and material type for the pipe components
of the network. The figure highlights the general growth timeframes in the city’s
history and the periods of more rapid growth or network upgrades such as the Maitai
Pipelines.
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Figure ES-8: Year of Installation / Material Distribution
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Table ES-5 sets out the lengths of network watermains by material and highlights the
underlying issue of the very extensive lengths of the various pipe materials. This table
accounts for scour pipes, firemains, irrigation pipes, tank pipes, and bypass mains.

Table ES-5: Watermains Lengths by Material as at June 2023

Material km
Black Asbestos Cement 9.2
White Asbestos Cement 94.3
Blue Brute Pipe 0.29
Cast Iron 0.45
Ductile Cast Iron 2.0
Pit Cast Iron 15.08
Spun Cast Iron 31.01
Concrete 14.96
Copper 12.87
Ductile Iron Concrete Lined 13.36
Galvanised 2.17
High-density polyethylene pipe 35.62
MDPE Medium Density Polyethylene 38.01
PVC 138.38
Steel Concrete Lined 35.06
Steel Pitch Lined 2.2
Other (e.g. unnamed) 0.1
Grand Total 451.8
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ix Risk management plan

NCC is committed to using risk management principles and techniques to understand
and appropriately manage all internal and external factors and influences which affect
the achievement of its objectives. Doing this will:

o Provide a reliable basis for sound decision making

o Increase the likelihood of achieving objectives

. Provide an agreed basis for prudent risk management

o Enable the organisation to understand the level of risk associated with each

decision as well as the Council’s aggregate exposure to risk

o Improve accountability and assurance of control
o Enable the Council to avoid threats and seize opportunities
o Foster an organisational culture based on reasonable foresight and

responsible hindsight.

The Council’s standardised risk assessment method explicitly follows the process part
of AS/NZS 31000:2009 Risk Management - Principles and Guidelines. See Section 5 of
this Plan for details.

Risk analysis involves consideration of the sources of risk, their consequences and the
likelihood that those consequences may occur.

The following consequences are considered:

. Health

o Safety

. Asset performance/Service Delivery
. Environmental/Historical/Cultural

o Financial

o Political/Community/Reputational

o Relationship with Iwi

. Legal compliance

o Information/Decision support

The objective of risk analysis is to separate the low impact risks from the major
impact risks, and to provide data to assist in the evaluation and treatment of the risks.

Table ES-6 sets out the theoretical High Risks to the Water Supply.
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Risk #

Table ES-6:

Risk Title

Control /

Treatment

Summary of High Risks to the Water Supply Activity

Treatment Description

Likelihood Severity

Rating

R00239 | Significant change in MC00202 | Respond to Three Waters Reform legislation (Water Services Possible Major HIGH
governing framework for Act 2021, Taumata Arowai..Act etc)
‘Local Water Done Well’ - commenced project ‘Drinking Water Quality Initiatives’, that
will focus on moving to a new Water Quality IT software
- establishment of a Catchment Risk Management Plan
(currently underway)
- reviewing Councils existing Water Quality Sampling Plan and
potential updates in accordance with the new standards
- Providing feedback on various Acts etc
Significant change in MC00215 | - Processes and procedures. Promap. Possible Major HIGH
governing framework for - Annual review of Asset Management Plans - 3 year
‘Local Water Done Well’ development.
- Succession plans
- Handover period
Significant change in MCO00917 | - Project stages for managing organisational change Possible Major HIGH
governing framework for
‘Local Water Done Well’
Significant change in MCO00918 | Staff training to enhance resilience for those likely to be Possible Major HIGH
governing framework for impacted by 3-waters changes
‘Local Water Done Well’ - First round of training, "Managing people through change"
and "Coping with Change", rolled out in quarter three of
2021-22.
R00242 | Lack of resources to MC00211 | - Review workloads Likely Major HIGH
complete indicative - Offload to Capital Projects where they have an available PM
business cases - Pay for external resources to PM.
R00249 | Decisions about asset MC00226 | - Ensure elected representatives and Senior Leadership Team | Likely Moderate | HIGH

maintenance/
development/
replacement made
ignoring advice in AMPs

are well informed with regard to necessity and scope of
projects and the content of AMP's.
- Workshop AMP development with Council.
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(e.g. politicized 'pet
projects')

R00251 | Operational - One or MC00235 | - Processes for RMA compliance and reporting. Possible Major HIGH
more operated assets do - Independent contractor monitoring and reporting
not comply with resource - Alarm systems, level indicators.
consents - External audits.
R00256 | Contractors do not meet | MC00268 | - Contractor reports to Council Possible Major HIGH
required health and - Council reviews H&S systems
safety standard - Audits of H&S systems
R00432 | Distribution: Introduction | MC00683 | Good reservoir design Possible Major HIGH
of contaminating Grills over vents and air gaps between drains and overflow
material into reservoirs Reservoirs inspected and cleaned regularly
Preventative maintenance
R00433 | Contamination gets into | MC00687 | - Installing Backflow prevention devices on all commercial Possible Major HIGH
trunk mains or properties.
distribution system - - Annual testing of these backflow prevention devices.
operation TBC
- Develop Network Contamination Response Plan
R00434 | Contamination of the MC00690 | Inspection and maintenance programme Possible Major HIGH

water reticulation system
- maintenance and
repair

AMP replacement programme

Trained O&M operators

Trained samplers

Repair and maintenance SOP, including hygiene, disinfection,
chlorination, flushing and sampling following repair.
Accurate/Up to date maps via GIS to minimise area isolated.
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R00435 | Contamination of the MCO00695 | - NCC backflow prevention devices installed on commercial Possible Major HIGH
water reticulation system properties, and continued to be installed/renewed under the
- Water Pressure backflow prevention device programme.
- Backflow prevention devices tested annually.
- Known and accurate pressure system map up to date on GIS.
- Continuous pressure monitoring from key areas within the
reticulation monitored and alarmed via SCADA
- Seismic valves on all major reservoirs and alarmed via
SCADA.
- Inspection and maintenance programme.
- AMP replacement programme and linked to infor
- Double check valves on all residential water meters
- Pressure reduction programme in AMP
R0O0740 | Maitai Dam: Introduction | MC01060 | - water treatment plant Likely Moderate | HIGH
of contaminating - the Nelson Plan (resource consents around requirements
material (from forestry around Plantation Forest clearance near rivers and coast)
industry) into dam - regular communication between forestry operators and dam
waters caretakers
R0O0586 | Lifeline service (water MCO00016 | Civil Defence planning and management improves response Possible Major HIGH
supply) failure from systems reducing consequence
natural hazards and
similar events
Lifeline service (water MC00893 | - 2 sources / 3 pipes Possible Major HIGH

supply) failure from
natural hazards and
similar events

- Temporary chlorination plant in place and temporary supply
from TDC - 1 day to organise (should WTP fail)

- Seismic valves on all major reservoirs

- Raw water source catchments each have permanent
caretakers

- source protection zones established in latest bylaw,

- water treated via ultra-filtration WTP

- distribution network is chlorinated.
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- lifeline improvements in AMPs
-- including section on / consideration for Climate Change
- asset renewal plans and asset management information
systems to track infrastructure con status
Lifeline service (water MCO00894 | - Complete review and renewal of Council's underground Possible Major HIGH
supply) failure from insurances each year (placed Nov)
natural hazards and
similar events Nb. insurance/risk sharing - provides financial resources by
funding recovery.
- 40% through Council's membership of the AoN South Island
collective with a large deductible
- 60% funded by central government (see 1991 Disaster
Recovery Plan)
Lifeline service (water MCO00895 | -- In progress — Possible Major HIGH
supply) failure from Natural Hazards Risk Assessments for the three waters -
natural hazards and including developing strategies and implementing a
similar events programme to make three water assets more resilient to
natural hazards such as earthquakes, landslides, flooding,
Tsunamis etc. Note Placeholder funding for implementation
allowed for in the draft AMPs
Lifeline service (water MC00901 | Complete review and renewal of Council's above ground Possible Major HIGH
supply) failure from insurances each year (placed July)
natural hazards and e.g. WTP, pump stations etc
similar events Nb. insurance/risk sharing - provides financial resources by
funding recovery.
- 40% through Council's membership of the AoN South Island
collective with a large deductible
- 60% funded by central government (see 1991 Disaster
Recovery Plan)
RO0737 | Maitai pipeline failure MC01057 | - Wooded plank protection in higher risk areas Likely Major HIGH
from risks associated - Industry/forestry harvest controls (to reduce legal liability
with forestry land-use for damaging third party assets)
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- ‘Forestry Management Plan and Right tree, right place’ task-
force looking at options for Nelson City Council’s 600 hectares
of plantation forest

- The Nelson Plan (resource consents requirements around
Plantation Forest clearance near rivers and the coast)

nb insurance unlikely to respond unless part of wider event

R00431 | Water Treatment Plant MCO00704 | Review physical security (fences etc.) Unlikely Extreme HIGH
compromised and cannot Repair slip behind Clear Water Reservoir
supply safe drinking Maintain regular contact with supply chain and stock pile
water chemicals, particularly Chlorine, Ferric Chloride and soda ash
if required.
Review and update contingency plans, particularly regarding
supply chain.
Regular patching (i.e update) of SCADA system
- Note - Patches currently up to date
- SwitchBuild contact/SLA will be signed off by end of
October.
R00692 | Lack of Staff (NCC) and MC01012 | - Employ experienced people where possible. Possible Major HIGH
operator (Nelmac) - Employ appropriately qualified and skilled staff.
experience/resilience - Competitive pay and conditions should be competitive.
R00693 | Climate Change /Sea MC01013 | - Nelson Tasman Emergency Management Plan. Possible Major HIGH

Level Rise

- Emergency procedures manual and exercises.

- Programmes related to resilience/adaptation underway

- Continue to develop criticality and natural hazards
understanding with a view to progressing to the development
of solutions (that will minimise the risk of failure due to a
natural hazard event) in order of priority
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The specific objectives that guide the Water supply risk analysis are taken from the Water supply levels of service:

As noted in the priority section, uncertainty around possible future LOS changes (eg Freshwater NPS) and the risk-based decision

Quality - good quality water

Quality - Acceptable water pressure

Reliability - a reliable supply of water

Health and Safety - adequate flows of water

Customer service — a prompt response to reported network issues

A network that protects the natural environment

framework feature in this area.
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Draft Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392)

X Financial summary
Expenditure for the water supply activity varies over the term of the Plan. While the pipe renewal budget is intended to trend upwards
to meet the expected spike in renewals needed by approximately 2030 some short — term reduction has been necessary in order to
help fund the recovery from the August 2022 storm event. Likewise associated increases in capital expenditure for growth areas are
evident from 2025/26 onwards.
Table ES-7: Water Operational Expenditure Years 1-10 of the 2024 /34 Long Term Plan
2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34
AMP AMP AMP AMP AMP AMP AMP AMP AMP AMP
Account (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)
7005 Water Supply 7,542,257 7,670,257 7,922,002 7,984,953 8,152,542 8,145,542 8,236,542 8,295,542 8,781,542 8,871,542
Base Expenditure 4,793,757 4,811,757 4,907,542 4,926,493 4995542 4,963,542 4,990,542 5,039,542 5,321,542 5,411,542
Unprogrammed Expenses 2,400,000 2,510,000 2,621,460 2,611,460 2,760,000 2,760,000 2,860,000 2,860,000 2,986,000 2,986,000
Programmed Expenses 348,500 348,500 393,000 447,000 397,000 422,000 386,000 396,000 474,000 474,000
Table ES-8: Water Capital Expenditure Years 1-10 of the 2024/34 Long Term Plan
2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34
AMP AMP AMP AMP AMP AMP AMP AMP AMP AMP
Account (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)
7005 Water Supply 10,996,515 11,619,361 13,098,511 14,713,011 16,077,711 11,827,711 11,163,711 18,591,211 19,736,211 15,472,711
Capital Growth 4,953,961 6,197,861 7,354,011 6,536,511 5,371,711 4,131,711 3,853,711  5281,711 4,911,711 6,351,711
Capital Increased LOS 4,651,554 3,498,000 4,666,500 6,724,500 6,029,000 4,384,000 4,035,000 4,099,500 3,364,500 3,308,000
Renewals 1,391,000 1,923,500 1,078,000 1,452,000 4,677,000 3,312,000 3,275,000 9,210,000 11,460,000 5,813,000
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Monitoring and improvement programme

The Plan is an evolving document and will be reviewed annually and updated every
three years to coincide with the Long Term Plans and to incorporate improved decision
making techniques, updated asset information, and Council policy changes that may
impact on the levels of service.

The Plan will also be improved throughout its life cycle as further information about
the water supply assets are collected in terms of condition, performance and service
delivery.

Council will report variations in the adopted annual plan budgets against the original
asset management plan forecasts and explain the level of service implications of
budget variations.

Council has been working with iwi, seeking their input into this Activity Management
Plan. Some changes have been included in this Plan following their feedback, however,
other matters require further thought. Council will consider the wider feedback raised
as part of the review of its Asset/Activity Management Policy during 2024/25 and in
work on the next iteration of the Activty Management Plans.

Internal Review

Internal reviews will be undertaken every three years to assess the effectiveness of
the Plan in achieving its objectives. The internal review will also assess the adequacy
of the activity management processes, systems and data.

Statutory Audit

The Local Government Act requires that an independent, annual audit of the
operations of the Council be carried out. This function is carried out by Audit NZ.

Benchmarking

Benchmarking (trending) of the activity through Audit NZ, Local Government NZ and
WaterNZ initiatives is carried out at the request of these organisations to give
increased understanding of:

. The efficiency and efficiency variations of individual activities.
o Effects of any programmes instigated by the Asset Management Plan.
. Operating costs over the range of individual activities.

Examples of types of benchmarking that are to be considered include tracking
progress, responsiveness to service calls, operation costs i.e. $/m/year and energy
costs. As data is obtained and implications understood the benchmarking can be used
for additional or revised Levels of Service and can be incorporated into a graphical
display.

WaterNZ annual performance reviews include benchmarking of a range of measures
across all territorial and unitary authorities that are operators of 3 Waters networks.
Results for the water activity in 2018/19 can be found through the following link
https://www.waternz.org.nz/Attachment?Action=Download&Attachment id=4271

The effectiveness of the Plan will be monitored by the following procedures:

o Financial expenditure projections prior to the end of the year.
. Resource consent monitoring as required by consents.
o Operations and Maintenance reports on a monthly basis.
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. The ongoing updating of the asset register of the pipe assets when repairs are
carried out and the attributes are compared with the asset register attributes.

. Ongoing updates and calibration of the hydraulic model.

Table ES-9: Improvement Programme

Improvement Programme

Comment

Update Contamination Response Plan.

Part of Bylaw and Emergency
Action Plan

Improve iwi engagement and engagement
processes in the Water Supply Activity
Planning

Engagement occurred with iwi
during development of the Activity
Management Plans 2024-2034 and
through the Long Term Plan
Summit with Iwi Leaders. Council
will continue to facilitate iwi input
into Council’s activity management
plan processes, as part of the
development of its Long Term
Plans.

Council has an online iwi
engagement platform, Te
Parikaranga, which enables Council
officers to share projects with iwi
and to receive input on the level of
interest iwi have with a Council
project.

Establish Condition Model for asbestos cement
pipe and cast-iron pipe.

Improve condition reporting from
repairs

Implement suggestions from the Maitai Dam
comprehensive Safety Review.

Regular 5 yearly report

Routinely calibrate the accuracy of the
Network Analysis model so that accurate
predictions are provided.

Ongoing

Improve reporting on levels of service,
particularly those that are based on Council
service requests and work orders to
contractors. Resolve issues with how the
information is recorded and recovered.

Underway with IT

Review asset lives using NAMs— NZ
Infrastructure Asset Valuation and
Depreciation Guidelines.

Align with Finance for valuations

Improve accuracy of condition assessments.

Review with contractors

Continue the water loss identification and
reduction programme.

Ongoing 2024/25-2034/35

Review the lifelines risk assessment and
response.

Maitai Dam 2024/25

Continue investigations into dis-coloured water
issues.

Strategy 2024/25-2026/27
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1. Introduction
1.1. Background

Historically, NCC has been the predominant water provider to the residents of Nelson.
The supply is mostly residential with limited commercial and industrial demand. The
raw water supply has seasonal limitations that make it unsuitable for large
horticultural and open irrigation activities. Parks, reserves and school sports fields are
the largest irrigation demands currently serviced.

The city water supply comes from run of river intakes on the South Branch of the
Maitai River and Roding River plus a dam on the North Branch of the Maitai River. The
raw water is then piped to a modern, state-of-the-art water treatment plant (WTP) in
the Tantragee Saddle in Brook Street where it passes through an ultra-filtration
process and final chlorination before it is supplied to the city.

Water Supply Area covered

The Nelson City water supply area extends to Saxton Field in the south (The Wakatu
Industrial Estate, the north side of Champion Road, Hill Street North, Alliance Group
and ENZA Foods, are within Nelson City, but are supplied by TDC).

In the north the area extends to Todds Valley, The Glen and Hillwood on the
Wakapuaka side of the Gentle Annie Hill.

Properties in Marsden Valley, the Maitai motor camp and a small humber of the
adjacent houses in the Maitai Valley are also supplied.

Critical Assets

Critical Assets are defined in this Plan as assets that are essential to providing at least
a limited water supply in times of emergency or that would lead to an unacceptable
consequence in event of failure.

Critical assets have been identified as:
e Headworks including dams and intakes
e Raw water trunk mains
e Raw water pump stations
e Water Treatment Plant including Clearwater Reservoir
e Treated water trunk mains
e Treated water pump stations
Water Supply Drinking Water Compliance

The NCC supply is assessed by an independent water supply specialist on an annual
basis for compliance with national drinking water standards. The supply is currently
compliant.
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1.1.1.

Purpose of the plan

The purpose of this Plan is to support the goal of Council for the water activity and to
meet community outcomes, Council priorities and focus areas for present and future
customers.

The content of the Plan further supports the purpose by:

e Demonstrating responsible, sustainable management and operation of water
assets which represent a significant, strategic and valuable asset belonging to
Nelson City.

e Justify funding requirements.

e Demonstrating regulatory compliance under Section 94(1) of the Local
Government Act 2002 which in summary requires the Council Long Term Plan to
be supported by:

o Quality information and assumptions underlying forecast information.

o Framework for forecast information and performance measures are
appropriate to assess meaningful levels of service.

e Demonstrating clear linkage to community agreed outcomes Council priorities
and focus areas with stated levels of service.

The contribution of water services to the Community Outcomes and objectives will be
seen through:

e Stakeholder consultation to establish service standards.

e A programme of inspections and monitoring of the network to assess asset
condition and performance.

e Undertaking a risk based approach to identify operational, maintenance, renewal
and capital development needs, and applying multi-criteria analysis techniques to
select the most cost effective and sustainable work programme.

e Ensuring services are delivered at the right price and quality.

e Achieving the appropriate level and quality of asset management practice.
e Continuing programme of capital works.

e Futureproofing and resilience.

e Looking for opportunities to reduce Council’s greenhouse gas emissions and
respond to the 16 May 2019 Council Declaration of a Climate Emergency.

The overall objective of activity management planning is to:

Deliver a defined level of service to existing and future customers in a sustainable and
cost effective manner.

This Plan will provide the substantiation for budget forecasts put forward in the Long
Term Plan (2024-2034) for the water supply activity.

What we do

Council supplies high quality potable water to households and businesses through a
piped network.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 55




Why we do it

Water supply is a major part of Council’s core business because human health and
disease prevention, tourism and other industries require a safe, reliable water supply.

1.1.2. Relationship with other planning documents
Infrastructure Strategy

In 2014 the Local Government Act 2002 was amended to include section 101B - a
requirement for local authorities to prepare an infrastructure strategy as part of the
Long Term Plan. The strategy is expected to look at least thirty years into the future
and detail the issues that the local authority can reasonably foresee. The office of the
Auditor General has provided guidance documents for authorities to use when
developing the strategy.

Much of the work required for the strategy comes from the development of this Plan
and in order to avoid un-necessary duplication this plan focusses on the first ten years
of the thirty year strategy timeframe.

Current Nelson Resource Management Plan

The Nelson Resource Management Plan (NRMP) is the operative plan established under
the Resource Management Act 1991. Council seeks to operate the current network in
compliance with this document. To that end Council holds a range of resource
consents for site specific activities including the abstraction of water from the Maitai
and Roding rivers plus structures in the rivers.

Proposed Whakamahere Whakatu Nelson Plan

The Whakamahere Whakatd Nelson Plan (the Nelson Plan) will replace the Nelson
Regional Policy Statement, NRMP and the Nelson Air Quality Plan, and will include
transport and infrastructure, natural hazards, coastal and freshwater provisions.
Engagement on the Draft Nelson Plan was carried out in 2020 and 2021 and
notification of a Proposed Plan was deferred in 2022. While the impact of this plan on
the operation of the water network will become clearer as the proposed plan rules are
developed, it is expected that there will be an increased emphasis on water quality as
the proposed plan responds to the National Policy Statement for Fresh Water
Management. The proposed plan will also include Council’s response to the
requirements of the NZ Coastal Policy Statement (2010) and the National Policy
Statement on Urban Development (2020). Cost implications will be identified in future
activity management plans.

Environmental Activity Management Plan

Fresh water quality is a key component of the central government environmental
programme for New Zealand. The National Policy Statement for Fresh Water
Management 2020 is expected to halt the decline in fresh water quality and lead
communities to the point of actively improving it.

Council’s investigations of water quality show very good results in upper catchments
where undisturbed native bush predominates and lesser quality through farm/forestry
areas and urban sections of the catchment.

Where water supply activity works involving streams and rivers are undertaken by
Council, environmental protection is considered in the design and resource consent
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process. Among the activities that enhance water quality and the wider environment
are the following:

e Stream waterway environmental enhancement from the south branch intake
downstream to the original North Branch fork e.g. natural gravel management in
beds where practicable, protection of natural river banks, river bank shade
through vegetation, protection of fish spawning areas, protection of natural ‘pool
and riffle’ stream bed form, natural meanders where possible, free of
manufactured obstructions that impede fish passage where practicable.

e Trap and Transfer programmes to ensure fish are assisted past the larger Maitai
and Roding dams where obstructions cannot be remedied.

e Improved quality of water discharged to the Maitai River from the Maitai Dam
reservoir through careful selection of intake points in the dam to supply the
backfeed with the best available water and possible future reservoir aeration.

e Various riparian planting initiatives under this Plan and the environment activity
plan.

e Freshwater and sediment contaminant monitoring.

e The establishment of re-forestation areas in the waterworks reserve under the
Reserves Activity Management Plan. This activity is administered by the Parks
and Reserves team and is separate from the planting enhancement carried out as
part of the water supply activity.

Climate Action Plan

This Action Plan shows all the resources Council has currently allocated to climate
change projects over the next ten years, as set out in our Long Term Plan 2024- 34.
The Action Plan is a living document that will be updated as the actions are completed,
or amended or new actions are added. The actions in the Plan cover a wide range of
infrastructural, social, and environmental areas, demonstrating Council’'s commitment
to meeting the urgent challenge of mitigation of and adaptation to climate change.

Iwi Management Plans:

Iwi Management Plans are lodged by iwi authorities and received by Council under the
Resource Management Act 1991. Once lodged with Council, they are planning
documents that Council is required to take into account when preparing or changing
Resource Management Act Plans (e.g. the Regional Policy Statement, Air Quality Plan
or Nelson Resource Management Plan).

Iwi Management Plans document iwi worldview and aspirations for the management of
resources, and help Councillors and staff to better understand those factors.

These are accessible on: http://www.nelson.govt.nz/council/plans-strategies-
policies/strategies-plans-policies-reports-and-studies-a-z/iwi-management-plans/

Nga Taonga Tuku Iho Ki Whakatu Management Plan (2004):

This is a collective initiative involving five of the six local iwi (Ngati Rarua, Ngati Toa
Rangatira, Te Atiawa, Ngati Koata, Ngati Tama) that gives a big picture approach to
the management of nga taonga tuku iho (the treasured resources).
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Other Iwi management Plans include:

e Pakohe Management Plan 2015: (Ngati Kuia) - Kaupapa (purpose) of the
Pakohe Management Plan He Taonga Pakohe tuku iho - Mai nga tupuna ki nga
mokopuna (Maintaining our whakapapa and historical connections to Pakohe
for today and for future generations and for managing its sustainable use
forever).

e Iwi Management Plan 2002: (Ngati Koata) - The primary purpose of this IMP is
to provide a means by which Ngati Koata are properly and fully considered in
decision-making affecting their interests in Te Tau Ihu.

e Environmental Management Plan 2018: (Ngati Tama) — The purpose of this
plan is to highlight Ngati Tama aspirations for managing ancestral whenua,
awa, wahi tapu and wahi taonga in the Ngati Tama rohe (from Whangamoa in
the east to Kahurangi in the west).

e Te Tau Ihu Mahi Tuna (Eel Management Plan) 2000: (All iwi)-To ensure the
sustainability of the eel fishery through good management which provides for a
customary, recreational and commercial harvest.

e Piopioia Te Ao Turoa Ngati Rarua Environment Strategy 2021

Long Term Plan 2024-34

This Plan supports Council in the development of the Long Term Plan 2024-34 by
providing the substantiation for budget forecasts put forward in the Draft Long Term
Plan (LTP) for water supply.

As the Plan presents the recommendations for the future operations, maintenance and
capital works necessary to meet the levels of service for the water supply activity, the
LTP consultation is the means for the community and Council to provide direction on
priorities and affordability for the next ten years.

Annual Plan

On an annual basis Council reviews the work programme and budgets for the following
year and when changes are required will prepare an Annual Plan for public
submissions.

Nelson Tasman Future Development Strategy 2022

The National Policy Statement on Urban Development (2020) impacts on the activity
management plans and Infrastructure Strategy. It requires local authorities to ensure
there is sufficient development capacity to meet demand in the short, medium, and
long term (10 - 30 years).

The Nelson Tasman Future Development Strategy 2022 (FDS) sets out how the
combined region intends to plan for its future housing capacity to accommodate
projected growth in population and households, as well as the attendant business and
other demands this growth will bring. The impact on water volume and quality for
these future growth areas is one of the key focus areas for this activity management
plan and is covered in more detail in section 3.5. In particular the following features
shape the response to growth:

e Ensuring sufficient source water available to meet increasing demand

e Adequate network reticulation to meet new residential/commercial/industrial
development
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e Adequate storage across the city for resilience

e Robust treatment process to maintain health of residents

e Source catchment protection to ensure security of raw water supply
Nelson Tasman Land Development Manual 2019 (Revised 2020)

This is the document that sets out Council’s engineering requirements for
developments under the NRMP and is the basis of Council’s requirements as a network
utility operator under the Building Act 2004. The new manual has been developed
jointly with TDC and community stakeholders.

1.1.3. Infrastructure assets included in the plan

Asset description

The assets covered are from the source water intakes in the water catchments to the
point of supply at individual customers’ boundaries. This includes dams, intake
structures and screens, control equipment, the Water Treatment Plant, tunnels, trunk
mains, secondary mains, rider mains, services, valves, hydrants, non-return valves,
pressure reducing valves, pumps, reservoirs, and water meters.

The extent of the NCC water system is shown in the Figure 1-1 and is discussed in
more detail in the background of Section 4. Lifecycle Management of this plan.
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Figure 1-1: Water Network Nelson
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1.1.4. Key partners and stakeholders in the plan

The plan recognises the following external and internal key partners and stake
holders:

Table 1-1: Key Partners and Stake Holders

Key Partners and Stakeholders Main Interests

Key Partners

Tangata Whenua comprising of regional iwi | Environment, cultural heritage

Tasman District Council (unitary authority) | Service provider.

External Partners and Stakeholders

Residents and ratepayers Public health and safety, service reliability,
environment, cost

Industrial and commercial users Public health and safety, service reliability,
environment, cost

Nelson Marlborough District Health Board Public health and safety, environment

Government agencies (MoH, MfE, Audit Public health and safety, service reliability,

NZ) environment, cost

Consultants, contractors and suppliers Procurement, technical,
projects/programmes

New Zealand Fire Service Urban and rural fire fighting

Internal Stakeholders

Councillors and Council officers Public health and safety, service reliability,
environment, cost, impact on other utilities

Integrating supply with Tasman District Council

Historically NCC and TDC have partially linked water supplies, with TDC supplying a
small section of the southern part of Nelson City off Champion Road and Hill Street
North as well as the Wakatu Industrial Estate- including Alliance Group Ltd plant and
the -now decommissioned fruit processing operation of Enzafoods Ltd in Nayland
Road. NCC was also obligated to supply Richmond the lesser of 909m3 of water/day or
1/15 of the Roding authorised supply rate, arising from legislation covering the
construction of the Roding Dam. This obligation ceased upon the completion of
construction of the Waimea Community Dam in the Lee Valley.

Council has an Engineering Services Agreement (ESA) (2021) with TDC covering these
services.

This agreement also includes a small number of cross boundary infrastructural
services of sewer and stormwater reticulation that apply to parts of the above areas.

The integration of the two supplies reduces the need for NCC to duplicate existing TDC
trunkmain reticulation to this area of the city. This has both an economic benefit and a
GHG reduction benefit by way of less plastic pipe production and hydro-carbon
emission from transport and construction activities.

Under this Plan consideration is given to investigating the most economical and
efficient supply of these areas by NCC should the agreement with TDC be terminated
prematurely.
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1.1.5. Organisation structure

Council has an activity based structure with operations & maintenance (O&M) and asset
management functions for water supply assets provided by a separate operations and
asset management team with the Utilities Business Unit. The Capital Projects team
supports the water supply activity through delivery of project work by project managers
who sit in a separate business unit.

The day to day operations and maintenance of the network are carried out by the
following contractors on Council’s behalf:

e Headworks (dams, intakes, raw water delivery) and the water treatment plant-
Fulton Hogan Ltd.

e Treated water network reticulation, storage reservoirs and pump stations-
Nelmac Ltd.

Asset management functions are undertaken by Activity Engineers.
1.2. Climate Change

Climate change is our biggest global challenge and Council is committed to considering
and reducing climate change impacts.

At a local level, Council has a key role to play by reducing its corporate emissions,
supporting and providing leadership on mitigation actions across the community, and
managing and reducing risk by helping Nelson to adapt to climate change effects,
especially in relation to:

e Sea level rise: sea level rise is the most significant climate challenge for Nelson as
a large proportion of its urban infrastructure is coastal or low lying. These areas will
become more vulnerable to coastal inundation over time.

¢ Heavy rainfall and flooding events: higher intensity rainfall events means
Nelson will experience more regular and extensive flooding from streams, rivers
and stormwater overflows, which will increase the risk of landslips.

e Droughts and high temperatures: with a warmer climate, the temperature of
the water within our rivers and streams will increase and affect habitats. Droughts
will result in a higher risk of fires.

Responding to Climate Change

Mitigation

Mitigation is about reducing greenhouse gas (GHG) emissions and enhancing carbon
sinks (sequestration to remove greenhouse gases from the atmosphere). Council is
committed to emissions reduction targets for its own activities in line with government
targets:

Net zero emissions of all GHGs other than biogenic methane by and beyond 2050;
10% reduction below 2017 biogenic methane emissions by 2030;

24-47% reduction below 2017 biogenic methane emissions by 2050.

Adaptation

Adaptation is the process of responding to current and future climate related impacts
and risks. To manage these impacts and risks, Council is following the Ministry for the
Environment guidance and is using the Dynamic Adaptive Pathways Planning (DAPP)
approach. This means managing our assets in a way that makes them more resilient,
or in some instances, it may mean moving those assets.
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What Council is doing

How Council delivers its services will play a key role in meeting emissions reduction
targets and building community resilience.

Acknowledging the need for urgent action, Council declared a climate emergency in May
2019. Council adopted Te Mahere Mahi a te Ahuarangi Climate Action Plan in 2021, a
living document which outlines what Council is doing to address climate change over
the next decade. In 2022, Council also began developing a Climate Change Strategy,
which will set the long-term direction and guide Council and community investment in
climate action.

Council is working with Tasman District Council on a regional climate change risk
assessment, which will build a comprehensive picture of how climate change will impact
the region.

Climate change effects on the Water Supply Activity

The direct impacts of climate change are likely to result in the following:
e Sea level rise

Sea level rise is one of the biggest climate challenges for Nelson as a large
proportion of our urban infrastructure is coastal or low lying. These areas will
become more vulnerable to coastal inundation (flooding) as tides and storm
surges extend further inland over time.

Some of the key impacts this will have on the water supply activity are as
follows:

o Coastal erosion has the potential to damage roads and the water supply
assets located in vulnerable coastal areas.

o Increased risk of liquefaction to Council assets and urban areas
generally due to higher water table in coastal areas.

e Heavy rainfall and flooding events

Higher intensity rainfall events will result in an increase in surface water,
stormwater and stream flows. The implication for the community is that
without mitigation of these effects, they may experience more regular and
extensive flooding from streams, rivers and stormwater overflows. The
impacts this will have on the water supply activity is as follows:

o Water intake structures, dams, pipelines, bridges and culverts that cross
streams and rivers are at risk of being damaged during high flow events.

o The increase in storm rainfall intensity will result in higher sediment
volumes entering the rivers and streams which is expected to increase
maintenance requirements of intake structures and increase the use of
the Maitai Dam which will lead to higher treatment costs.

o Heavy rainfall can also initiate slips that can impact pipelines on exposed
benches or slopes, such as the Maitai Raw Water line and the treated
supply lines to the city from the WTP. The treatment plant itself is also
at risk of damage from slips from adjacent slopes.
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e Gradual Temperature rise

Gradually increasing temperatures lead to an increase in base demand for
water and associated higher operational costs with reduced supply resilience
as water takes increase from rivers. Increasing temperatures in rivers and the
Maitai Dam can lead to increased risk of waterborne pest weeds and algae.

e Droughts and extreme temperatures

With a warmer climate, the community will be exposed to more extreme
temperatures and longer and more severe droughts. This will also have a
negative impact on the environment, particularly with our streams and rivers.
The impact this will have on the water supply activity is as follows:

o Increase in water supply abstraction from the rivers and reservoir due to
increased demand. This will have an impact on the flows within the
rivers and increase the likelihood of moving to water restrictions.

o Droughts are expected to become more regular and potentially more
severe. This may result in the water restriction requirements for
residential and commercial use becoming more severe than those at
present.

o Droughts will increase the likelihood of forest fires within the water
supply catchment. This will have an effect on water quality, increased
operational costs, and potential damage to key lifeline assets (i.e. Maitai
raw water pipeline).

Water Supply Activity Mitigation

Water supply activity’s GHG emissions contribute a small percentage in the Council
operational footprint. The largest source of GHG emissions is the electricity used at the
pump stations, reservoir and telemetry sites.

Full consideration of whole-of-life emissions, including embodied carbon in construction
materials, can encourage non-built infrastructure solutions, less carbon-intensive
infrastructure options and the use of low-carbon construction materials.

The Council Climate Action Plan brings together all the climate change projects and
actions Council is funding over the next ten years, as set out in our Long Term Plan
2024- 34._Examples of reduction projects for the water activity are:

. Energy audits and implementation of recommendations in fresh water assets.

. The Emission Reduction Study. This is primarily anticipated to focus on energy
audits. In 2022 Council commissioned two initial studies:

o An Energy and Carbon Reduction Study for the Nelson Water
Treatment Plant; and

o An Energy Audit for the Water Supply Pump Stations.

. Climate Change Mitigation Projects. This is a placeholder for funding and
projects are anticipated to be confirmed following completion of the emission
reduction strategy.
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Areas for further investigation to aid mitigation are:

Operational emissions

The potential for further electricity generation, particularly in the gravity trunk
mains and use of photovoltaics.

Use of net zero carbon emission bulk electricity supplier(s).
Use of more energy efficient technology and equipment at the pump stations.

Reduced use of petrol- and diesel-powered vehicles for operations and
maintenance activities.

Embodied emissions

Consideration of materials that allow rehabilitation of existing of existing
watermains rather than replacement.

Opportunities for co-construction of assets with other utilities to reduce use of
construction plant and bitumen-based road surfacing materials.

Reflect the true cost of carbon in infrastructure projects.

Incorporate the long-term cost of carbon and irreversible investment (when the
cost of repurposing or replacing infrastructure is prohibitive).

Include the cost of carbon over the life of the infrastructure. A whole-of-life
approach to carbon emissions looks at embodied, operational, enabled and
disposal carbon emissions over the expected life of infrastructure.

Where feasible, consider carbon impacts at the strategic planning stage, such
as when spatial plans are developed.

Water Supply Activity Adaptation

Areas for adaptation in the water supply activity will need to match wider community
changes as follows:

Ensuring renewals are programmed to respond to sea level rise issues and
avoid un-necessary expenditure in areas that will not require services in the
long term.

Closely monitoring rainfall patterns to better prepare for fluctuating water
demand.

Monitor river temperatures and flows to track impacts on aquatic environment
and resource consent compliance. Some changes to operating techniques
and/or resource consent conditions may be required.

Review flood capacity of the Maitai Dam to anticipate impacts of more
extreme rainfall.

Review demand management strategies and water loss programmes to
prepare for future drought scenarios.

Develop fire response plans for catchment forest fires.
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. Upgrade testing for micro-organisms in the Maitai Dam to better predict algal
blooms and diatom impacts.

. Develop network upgrades in hand with renewals to allow flexibility in
establishing new residential areas across the city.

The following knowledge gaps have been identified with respect to climate change
adaptation:

o A comprehensive analysis of the water supply network’s exposure to impacts
of climate change.

. What options are currently available for adapting to the impacts of climate
change in the short, medium and long-term.

o The effectiveness and affordability of adaptation options.
Budget has been identified for the following strategies and capital response:
. Climate Change Vulnerability Assessment.
. Climate Change Adaptation Strategy.
. Climate Change Mitigation and Adaptation Projects.
Areas for further investigation to aid adaptation are:

o Detailed condition assessment of assets likely to be impacted by sea level rise
to advise renewal and growth servicing strategies.

. Ongoing monitoring of weather patterns to better anticipate drought events.
. Improving demand management outcomes to reduce water use.

. Improving water loss monitoring and response.

. Identifying and securing additional raw water sources.

o Monitoring water demand as base temperatures increase.

Figure 1-2 below represents the current preliminary work looking at possible impacts
of temperature rise on base water demand. To be reliable a long term project to
analyse temperature and various demand scenarios is planned.
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Figure 1-2: Draft Future Demand Modelling with Temperature Rise

Water Supply Daily Demand Projection during Summer (Demand per Capita)
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Note: The temperalture increase projection is based on Table 5 and 6, Tasman and Nelson Region, RCP8.5, Climate
Change Projections for New Zealand 2nd Edition, Minster of Environment.
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Climate Change Planning Assumptions

In order to frame the activity response to climate change the following assumptions
have been made:

e The contribution of renewable energy sources to the national grid will progressively
increase over time (currently targeting 90% renewable energy by 2025). This is
expected to contribute to a steady reduction in the carbon footprint of Council
assets that draw on mains power.

¢ Where emissions cannot be reduced, a Council wide offsetting approach will be
developed.

e Representative Concentration Pathway of 8.5 will be used to guide the climate
change response in line with the Nelson Tasman Land Development Manual adopted
by Council in 2019. This will be reviewed as climate change monitoring and
assessment techniques develop over time.

e Construction materials and techniques will be available that meet net zero GHG
emissions by 2050.

e The community will confirm appropriate levels of service and affordability limits.

e Council will undertake investigations of the impacts of climate change on the Nelson
City geographical area.

e Funding will be available to specifically assess the potential impact of climate
change on the water supply activity.

e Defend, Retreat or Accommodate: For the purpose of planning the next 30 year
programme, it is assumed at this stage that asset renewals and upgrades will
continue in low-lying areas that are subject to flooding and coastal inundation.

¢ Nelson City Council will seek co-financing where available from Central Government
towards implementation of works.

Community Engagement

Climate change is a significant issue facing the community. In order for the Council
controlled water supply activity to respond to future challenges, wide community
engagement is called for. This is expected to come from a number of Council activities

as follows:

. Statutory consultation for the Long Term Plan and Annual Plans.

. Whakamahere Whakatu Nelson Plan consultation on natural hazards overlays
(including flood maps) and provisions (Objectives, Policies, Rules and
Methods)

o Notification of resource consents where required.

. Nelson Climate Adaptation: there will be ongoing engagement with the
community as part of the Dynamic Adaptive Pathways Planning Process
(DAPP)
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1.3. Goals and objectives of asset ownership
1.3.1. Reasons and justification for asset ownership

The role of Council
Historically NCC has been the predominant water provider to the residents of Nelson.

Council is responsible for the provision of reticulation, treatment and supply along with
strategic planning, including responsible climate change decision making and
management functions.

Council also has a role in regulation and enforcement of the existing legislative and
regulatory framework (including bylaws) to ensure members of the community act
appropriately.

The decision to maintain this role is supported by the following legislative
requirements:

The Local Government Act:

The Local Government Act 1974: Provides the authority for Nelson City Council to
construct, operate and maintain the Wastewater, Water and Stormwater System.

The Local Government Act 2002: Defines the purpose of local authorities as enabling
local decision-making by and on behalf of the community. The Nelson City Council is a
local authority established under the Local Government Act 2002 (the Act) with purpose
and responsibilities set out in the Act, in particular 10(1)(b), 10(2) and 14(1)(h).

The Health Act 1956:

Places an obligation on Council to improve, promote and protect public health within
the District. The provision of water services helps to promote and improve public
health through compliance with the Drinking Water Standards 2005 (Revised 2018).

1.3.2. Links to organisation vision, mission, goals and objectives
Vision
Our vision for Whakatl Nelson is a creative, prosperous, and innovative city. Our

community is inclusive, resilient, and connected — we care for each other and our
environment.

Community outcomes

Councils are required by the Local Government Act 2002 to have Community
Outcomes - a statement of the measures of success that Council is working to achieve
for the community. Council has eight community outcomes in the LTP 2024 - 2034
that are summarised below.

e Our unique natural environment is healthy and protected.

e Our infrastructure is efficient, resilient, cost effective and meets current and
future needs.

e Our region is supported by an innovative and sustainable economy.
¢ Our communities are healthy, safe, inclusive and resilient.

e Our urban and rural environments are people-friendly, well planned, accessible
and sustainably managed.

e Our communities have opportunities to celebrate and explore their heritage,
identity and creativity.
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¢ Our communities have access to a range of social, cultural, educational and
recreational facilities and activities.

e Our Council provides leadership and fosters partnerships, including with iwi,
fosters a regional perspective, and encourages community engagement.

Of these eight the first four have direct links with the water supply activity and are
discussed in more detail in Section 2 Levels of Service.

Council Priorities

Council has the following three priorities for the development of the city for the period
covered by this Plan. These form the high level strategic direction for the activity:

The Three Council Priorities
e Support our communities to be prosperous, connected, and inclusive

The water supply activity is critical to the residents and business activities in the
city. Good operation and maintenance of the network plus timely renewals and
upgrades to maintain capacity underpin the water supply activity.

e Transform our city and commercial centres to be thriving, accessible and
people-focused

The CBD is the heart of the city and ensuring business and residential activities
have adequate water supply to be successful and grow is very important to
Council’s long-term strategy.

In order to ensure growth in the city can be sustained into the future Council must
ensure there are adequate water supplies available to match development
timeframes. Areas for likely development in the next 10-15 years will be identified
by Council and the community and will be prioritised for service.

e Foster a healthy environment and a climate resilient, low-emissions
community

Council is encouraging the community to transition to more sustainable modes -
choosing active transport (including walking, cycling, skateboarding, riding
scooters), and public transport more often for their journeys. This will support
social and environmental wellbeing and reduce the city’s greenhouse gas
emissions.

The city water supply is the largest abstractor of water from the Maitai and Roding
Rivers. Maintaining both the supply to the city and the wider river environments is
an important balance that the activity undertakes. Climate change will increase
demand for water from the rivers for the water supply and also may require
changes to minimum flows as water temperatures increase.

Nelson City Council Arts Strategy

Where opportunities present themselves, consideration will be given to the
incorporation of artwork in the water network.

1.3.3. Plan framework and key elements

The framework of the Plan follows the generic layout identified in section 4.2 of the
International Infrastructure Management Manual 2015 (IIMM).

Figure 1-5 outlines the water supply activity policy context and framework.
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Figure 1-3: Water Supply Policy Context
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The plan has the following key elements:
¢ Why we need a plan (Introduction)
¢ What we provide (Levels of service)
e Planning for the future (Future demand)
¢ How we provide the service (Lifecycle management)
e Dealing with uncertainty (Risk management plan)
e What it will cost and how we pay for it (Financial summary)
¢ What we're doing to improve (Plan improvement and monitoring)
1.4. Activity Management Maturity

Asset Management is recognised as a critical component of Infrastructure Management
globally and this sector has benefited from initiatives to formalise the practice of asset
management since November 1996. The Association of Local Government Engineering
New Zealand (Inc.) and the Institute of Public Works Engineering of Australia have lead
the development of the International Infrastructure Management Manual (IIMM) that
forms the basis of Infrastructure Asset Management Practices at Nelson City Council.

The IIMM provides an Asset Management Maturity Index. The Nelson City Council
Asset Management Policy sets the level of maturity per activity. Overall the current
Water Supply Activity Management Maturity is considered to be core-intermediate.
Refer to the Plan Improvement and Monitoring — Status of AM Practices in Section 8
for details.
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2. Levels of service

Activity Management Plans set out the level of service Council seeks to provide the
community for the respective activity.

Levels of service are the standards Council aims to meet when providing a facility or
service in support of community outcomes. They are the measurable effect or result of
a Council service, described in terms of quality, quantity, reliability, timelines, cost or
similar variables. These reflect the requirements of the Department of Internal Affairs
for reporting non-financial measures.

It should be noted that levels of service are not intended as a formal customer contract,
rather, Council’s responsibility is initially to aim to achieve these levels and then to
achieve them more cost effectively through a process of improvement where it can be
met within current budgets.

The levels of service provision for the water supply activity, the current performance
and the performance measures and targets by which these will be assessed are defined
in this section.

This section also contains information on customer research undertaken, strategic and
corporate goals and the legislative requirements adhered to in arriving at the levels of
service.

Changes to the levels of service may significantly change funding requirements in some
instances.

Performance measures that are included in the Long Term Plan are reported on quarterly
via the Infrastructure Quarterly Report and annually, through the Annual Report.

Council uses the Significance and Engagement Policy to determine the level of
engagement required for a particular issue e.g. levels of service change.

Service Level Expectations and Affordability

The levels of service set in this Plan are subject to change as legislation changes. The
community can also request increases above the minimum levels as long as there is a
willingness to fund the financial implications.

2.1. Customer research and expectations

While the LTP consultation process incorporates the Levels of Service associated with
the water supply activity, NCC has also undertaken a range of consultation processes
in the past specifically targeted at gathering information on preferred levels of service
or the extent of infrastructure that Council has/will be required to install. The nature
of the historical and additional proposed consultation is detailed in Table 2-1 below.
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Table 2-1:

Water Supply Consultation Processes

Bylaw

requirement
criteria of LGA
2002

industry submissions
requested.

Advertising in local
papers.

Submissions heard and
considered

Consultation | Date Reasons for Extent of Consultation | Applicable to Which
Processes Consultation Customer Value
Historical
Water and 2005 To meet Consultation via the Reliability
Sanitary sanitary Long Term Council Capacity
Services services Community Plan for
Assessments assessment acceptance of the

criteria of the original assessment.

Local Consultation with

Government Act | Medical officer of Health

2002 and local iwi and the

community for any
future review.

Residents Most years Rate satisfaction | 300 - 400 residents N/A
Survey since 1998 with services surveyed by telephone

provided by

Council
Water 2019/2017 Expiry of Maitai consent was Sustainability
abstraction existing publicly advertised.
and structures consents
resource
consents for
the Maitai and
Roding Rivers
Water Supply 2014/2020 Legislative Public, business and Sustainability

Capacity

Long Term
Plan process

Every 3 years

Legislative
requirement
criteria of Local
Government Act
2002

Public, business and
Industry submissions
requested.

Advertising in local
papers

Sustainability
Reliability
Capacity
Responsiveness

Annual Plan
process

Each year that
changes to the
Long Term
Plan are
proposed

Legislative
requirement
criteria of Local
Government Act
2002.

Public, business and
Industry submissions
requested.

Advertising in local
papers.

Sustainability
Reliability
Capacity
Responsiveness

Water and Sanitary Services Assessments

The aim of the Water and Sanitary Services Assessments is set out in section 126 of

the Local Government Act 2002 as follows:

The purpose of an assessment under section 125 is to assess, from a public health
perspective, the adequacy of water and other sanitary services available to
communities within a territorial authority’s district, in light of—

(a) the health risks to communities arising from any absence of, or deficiency in,
water or other sanitary services; and

(b) the quality of services currently available to communities within the district; and

(c) the current and estimated future demands for such services; and
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(d) the extent to which drinking water provided by water supply services meets
applicable regulatory standards; and

(e) the actual or potential consequences of stormwater and sewage discharges within
the district.

The last comprehensive assessment was carried out in 2005 and still remains
applicable for this plan. Any changes in the regulatory environment that are initiated
by the new central government water services regulator will be closely monitored and
a further sanitary service assessment will be carried out if required.

Residents’ Survey

NCC measures a number of its satisfaction and user targets through an annual
Residents’ Survey. Gathering the views of the broader resident population is important
in order to engage with residents who may not normally provide feedback. The
method provides for representative data by randomly interviewing Nelson residents in
line with population data. Longer twenty-minute surveys are undertaken prior to Long
Term Plan years to inform decision making in these Plans. The water supply activity
has had generally positive feedback in surveys since 2014. Issues of price, taste and
chlorination are raised in comments. Results are reported to Council annually and are
available on the Council's website.

Figure 2-1: Graph of Residents Survey results for water supply
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The 2017 Residents Survey

Water Supply: The level of satisfaction remained high at 72% satisfied or very
satisfied. The three areas of greatest dissatisfaction were dirty water/poor quality,
chlorine in the water and taste of water.

2018 & 2019 Residents’ Survey
The 2018 & 2019 residents’ survey did not seek feedback on the Water activity.
2020 Resident’s Survey

The 2020 survey was carried out in March and June. The water supply activity had a
very high level of satisfaction among respondents with 84% satisfied or very satisfied
with the supply. There were no particular areas for review or improvement identified
in the results.
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2021 and 2022 Residents’ Surveys
The 2021 and 2022 residents’ surveys did not seek feedback on the Water activity.
2023 Residents’ Survey

The 2023 residents’ survey did not seek specific feedback on the Water Supply
activity. Unlike previous years, a level of satisfaction rating combined Three Waters
infrastructure services, which does not provide insight into the level of satisfaction
specifically for the Water Supply activity.

Resource Consents

Council is required to obtain consents under the Resource Management Act for the
abstraction of water and the continued operation and maintenance of water supply
structures. These consents set the legal minimum level of service for values such as
volumes of water that can be abstracted, minimum flows in the rivers and constraints
on operations that impact the quality of the water flowing in the river. Where these
applications are publicly notified the opportunity is given for any person to make a
submission on the proposal.

Water Supply Bylaw

Council established the bylaw under the Local Government Act to provide a basis for
the supply of water to the community and set out the regulatory response for
infringements.

The bylaw is advertised using a special consultative process under section 86 of the
Local Government Act 2002.

The current Bylaw came into effect 21 September 2021.

Long Term Plan

The LTP covers the operation of the water supply activity including the reasons for
undertaking the activity, levels of service, description of major projects, financial
projections and any key risks that have been identified. Members of the public can
make submissions directly to Council regarding any of the areas covered in the Plan.

Annual Plan

When variations to the long term plan are proposed by Council the Local Government
Act requires these be set out in an annual plan for public consultation.
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2.2. Strategic and corporate goals

Community Outcomes

Councils are required by the Local Government Act 2002 to have Community
Outcomes - a statement of the measure of success that Council is working to achieve
for the community. Council’s community outcomes are set out in the LTP 2024 - 2034.
The link between the community outcomes and the water supply activity is shown in

Table 2-2.

Table 2-2: Link between water specific Community Outcomes and the
Water Supply Activity

Community Outcome

How this Council activity contributes to the
outcome

Our unique natural environment
is healthy and protected

Nelson’s environment is protected by an
efficiently managed water supply network that
respects the natural, recreational and heritage
values that are present in the rivers that supply
the network and works to protect ecosystem
health.

Council sources its water from run of river
intakes in water supply catchments that have
been designated in the Nelson Resource
Management Plan.

Council also holds resource consents for the
operation of the water supply that have specific
conditions relating to volumes of water
abstracted, minimum flows in the rivers, fish
transfer and environmental enhancement.

Our infrastructure is efficient,
resilient, cost effective and
meets current and future needs

A good quality, sustainable and affordable water
supply network meets the needs of our current
and future community.

Sufficient and appropriate water supply is
provided to ensure residential and business
growth projections are achieved.

The city water supply makes good use of gravity
reticulation to minimise pumping costs. Supply
capacity is expected to ensure sufficient water
until the mid-end of this century.

Our region is supported by an
innovative and sustainable
economy

Water resources have an important role in
supporting a range of businesses that rely on
clean and reliable water supplies.

The Nelson City water supply provides potable
water to the majority of residents and business
activities in the city.

Our communities are healthy,
safe, inclusive and resilient

Safe and well managed water resources deliver
critical health outcomes for the community.

The city water supply is processed through ultra-
filtration membranes plus residual chlorination
and meets the New Zealand Drinking Water
Standards.

The community outcomes have been developed to provide a link between community
issues and the current goal for this activity.
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Table 2-3: Goal of the Water Supply Activity

GOAL OF THE WATER SUPPLY ACTIVITY

Provide a water supply to Nelson City that is capable of abstracting, treating and
distributing potable water in an efficient, safe, reliable and sustainable way whilst
ensuring that the ecological, recreational and cultural interests of the community in
the water sources are recognised and enhanced.

2.3. Legislative requirements

Legislative requirements form the minimum level of service that Council is required to
provide.

The water supply activity is shaped by the following legislative requirements:

Health and Safety at Work Act 2015: Council must ensure the safety of the public
and all workers (including contractors) when carrying out works.

The Local Government Act 1974: Provides the authority for NCC to continue to
operate and maintain the Wastewater, Water and Stormwater System.

The Local Government Act 2002: Defines the purpose of local authorities as
enabling local decision-making by and on behalf of the community.

NCC is a local authority established under the Local Government Act 2002 (the Act)
with purpose and responsibilities set out in the Act, in particular:

10 Purpose of local government
(1) The purpose of local government is-

(a) to enable democratic local decision-making and action by, and on behalf of,
communities; and

(b) to promote the social, economic, environmental, and cultural well-being of
communities in the present and for the future.

14 Principles relating to local authorities

(1) In performing its role, a local authority must act in accordance with the following
principles:

(h) in taking a sustainable development approach, a local authority should take into
account-

(i) the social, economic, and cultural well-being of people and communities; and
(ii) the need to maintain and enhance the quality of the environment; and

(iii) the reasonably foreseeable needs of future generations.

5 Interpretations

good-quality, in relation to local infrastructure, local public services, and performance
of regulatory functions, means infrastructure, services, and performance that are—

(a) efficient; and
(b) effective; and

(c) appropriate to present and anticipated future circumstances
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130 Obligation to maintain water services

(2) A local government organisation to which this section applies must continue to
provide water services and maintain its capacity to meet its obligations under this
subpart.

In 2010 an amendment to the Act (sec 261B) required the Secretary for Local
Government to make rules specifying non-financial performance measures for local
authorities to use when reporting to their communities. These have been developed
for water supply and are incorporated into the levels of service.

The Act also requires that local authorities take a sustainable development approach
to everything they do.

The Local Government (Community Well-being) Amendment Act 2019 led to significant
changes to sections in Part 2 - Purpose of local government, and role and powers of
local authorities. A greater emphasis has been placed on democratic local decision
making and the four well-beings (cultural, social, environmental and economic) whilst
sections relating to core service provision have less prominence.

Resource Management Act 1991 and its Reform

The Nelson Resource Management Plan (NRMP) is the operative plan established under
the Resource Management Act 1991. Council seeks to operate the current network in
compliance with this document. To that end Council holds a range of resource
consents for both global and site specific activities.

The Resource Management Act sets out obligations to protect New Zealand’s natural
resources such as land, air, water, plants, ecology, and stream health. It includes
requirements relating to resource consent processes, compliance & monitoring, and a
new freshwater planning process for regional planning instruments such as Regional
Policy Statements and Regional Plans. In addition, there are requirements relating to
planning for climate change, including a requirement for Councils to have regard to
emissions reduction plans and national adaptation plans under the Climate Change
Response Act 2002.

The Resource Management (Natural and Built Environment and Spatial Planning
Repeal and Interim Fast-track Consenting) Bill was given Royal Assent in December
2023. This legislation removes the previous government’s Natural and Built
Environments Act and the Spatial Planning Act and reinstates the Resource
Management Act. Central Government have confirmed that a wider review of land use
legislation will be undertaken and future changes are expected.

The Climate Adaptation Act is intended to address complex issues associated with
managed retreat and financing adaptation. The content of the proposed Climate
Adaptation Act was not available to Councils prior to compiling this Activity
Management Plan, therefore the implications from this legislation will need to be
considered once available.

Resource Consents Held for Water Supply

NCC has three Resource Consents for the water supply covering the abstraction of raw
water from both the Roding and Maitai rivers, the continued operation of the Maitai
Dam on the North Branch and intake weir on the South Branch of the Maitai River and
the Dam/ intake weir on the Roding River. The consents and expiry dates are as
follows:
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e RM 165122, 165192, 165193 Maitai River granted 11 March 2019 expires 11
March 2054;

¢ RM 165239, 165317, 165318 Roding River granted 31 May 2017 expires 31 May
2052.

The resource consents associated with the water supply activity are detailed in Table
2-4 below.
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Table 2-4:

Water Resource Consents

Consent Consent Type Consent Consent Allowance
Number Expiry Date
RM 165239 | Water Permit - Take, Use and Divert water 31 May 2052 | The consent holder must at all times control its take so that the
R for the consumptive water take of 254 litres per flow of the Roding River at the Caretaker’s House (Location:
second from the Roding River for public water supply purposes; 1622820 5421186 NZTM) is not less than:
o to take up to five cubic metres water per day from (a) 150 litres per second (I/s); or
the upper Long Gully Weir associated with the maintenance of (b) Natural flow if the natural flow is less than 150 I/s.
the screens at the Roding Weir intake; Abstraction must cease when instantaneous flow is less than 150
. To dam water behind the Roding Weir; I/s at the Caretaker’s House flow site.
. For the diversion of water over the Roding Weir and When natural flow in the Roding River is 196 I/s or less for two
through the weir’s intake screens; consecutive days at the Skid Site (Location: 1622820 5421186
. To dam water in the Roding River by means of a NZTM) the consent holder shall cease taking water.
temporary bund for the purpose of trapping and settling The rate of abstraction from the Roding River shall not exceed 254
sediment upstream of the Roding Weir; litres per second.
. To divert the flow of the Roding River through the The abstraction of water from Long Gully Stream shall not cause
upstream diversion tunnel; and the loss of surface flow connectivity between the upper weir and
. To divert water over the upper and lower Long Gully the Roding River.
Weirs. The volume of abstraction from the upper Long Gully weir shall not
exceed five cubic metres per day.
RM 165317 | Land Use Consent - structures and disturbances 31 May 2052
e To use, reconstruct and maintain the Roding Weir
structure and the upper Long Gully Weir structure and
to authorise the existing lower Long Gully weir;
e To disturb the bed for the purposes of flushing gravel
through (via the sliding sluice gate) the Roding Weir;
e  To disturb the bed of the Roding River for the purpose
of excavating and relocating gravel over the Roding
Weir;
e To disturb the bed of the Roding River for the purpose
of excavating and relocating gravel through the
diversion tunnel;
e Operating the diversion tunnel by diverting water and
gravel through the sluice gate; and
e From time to time to construct, reconstruct, use, alter,
extend or demolish a temporary gravel bund in the
Roding River for the purpose of diverting sediment
through the diversion tunnel.
RM 165318 | Water Permit to discharge water containing sediment into the 31 May 2052
Roding River as a result of maintenance of the weir
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Consent Consent Type Consent Consent Allowance
Number Expiry Date
RM 165122 | Land use consent for the existing dam on the North Branch of 11 March
the Maitai River; and Land use consent for the existing weir on 2054
the South Branch of the Maitai River.
RM 165192 | Water permit to dam the flow of the of the North Branch of the 11 March The following minimum flows shall be maintained in the Maitai
Maitai River; Water permit to divert the flow of the North 2054 River immediately below the Forks:
Branch of the Maitai River over the dam spillways and to the a) From 1 May to 31 October [Winter] -
South Branch via the backfeed; Water permit to dam the flow ] o
of the South Branch of the Maitai River; Water permit to divert The flow in the South Branch shall be measured at the existing
the flow of the South Branch of the Maitai River over the weir; water level recording station and:
Water permit to take up to the full flow of the North Branch of i. when the South Branch mean daily flow exceeds 140 litres per
the Maitai River; Water permit to take up to 300 litres per second (l/sec), the minimum flow at the Forks shall be 300 I/sec;
second of water from the South Branch of the Maitai River; ii. when the South Branch mean daily flow is less than or equal to
140 I/sec, the minimum flow at the Forks shall be 230 I/sec. This
minimum flow shall remain effective until the South Branch flow
exceeds a mean daily flow of 140 I/sec and the water level in the
North Branch Reservoir exceeds the level shown in Figure 1.
RM Variation to parent consent to amend the parameters for 11 March
165192Vv1 dissolvgd oxygen saFuration in the_North Branch Reser\{oir and 2054 'implement the recommended measures identified in the report
to require a mqnltorlng and reporting programme for dissolved required under condition 9, such as mixing or hypolimnetic
oxygen saturation. aeration to enhance the concentration of dissolved oxygen
throughout the North Branch Reservoir so that it is maintained at
or above 50% saturation at a minimum of 90% of reservoir depths
for 95% of the summer (November-April).”
RM 165193 | Discharge permit to discharge up to 400 litres per second of 11 March Dissolved Oxygen saturation at the point of discharge to the South
water from the North Branch Reservoir to the South Branch via | 2054 Branch of the Maitai River shall be maintained at or above 50
the backfeed; Discharge permit to discharge scour water, percent.
mixing box overflow, and enhancement water to the historic
North Branch channel below the dam whereafter it flows into
the Maitai River at the Forks; Discharge permit to discharge
overflow water from the North Branch Reservoir to the Maitai
River via the spillways; and Discharge permit to discharge
water, sediment and gravel from pipeline service valves and
surge towers to water or to land where it may enter water.
RM Change of conditions 9 and 10 of Resource Consent RM165193 | 11 March 9.1 Back-feed water shall only be taken from the top available
165193V1 | to allow for discharge of water from the reservoir to the South 2054 intake as long as the calculated temperature of the resultant flow
Branch during summer periods when the reservoir is thermally in the South Branch is below 26°C as measured at the Maitai
stratified. Forks. ) ]
9.2 Only when discharges of warm oxygenated reservoir water
result in exceedances of the 26°C water temperature limit below
the weir shall the top and middle reservoir intakes be used
simultaneously.
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Consent Consent Type Consent Consent Allowance
Number Expiry Date

10 If the calculated resultant flow in the South Branch will exceed
26°C, the top and middle available intakes should be used in
combination to mix cool low dissolved oxygen water with warm
high dissolved oxygen water, such that >50% dissolved oxygen is
maintained in the back-feed discharge.
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National Policy Statement on Urban Development 2020

The National Policy Statement on Urban Development 2020 (NPS-UD) requires local
authorities to open up more development capacity, so more homes can be built in
response to demand. One of the NPS-UDs objectives is that regional policy statements
and district plans enable more people to live in, and more business and community
services to be located in, areas of an urban environment near a city zone or other area
with employment opportunities. In particular this includes areas well serviced by
existing or planned public transport, and where there is a high housing demand.
Nelson City Council has been assessed as a Tier Two Urban Environment in
conjunction with the Tasman District Council which means that it must ensure there is
sufficient development capacity to meet demand in the urban environment in the short
term (within 3 years), medium term (3-10 years) and long term (10-30 years). Short-
term capacity must be zoned and infrastructure ready, while medium-term must
either be ready or have funding for adequate infrastructure identified in the Long Term
Plan.

National Policy Statement for Freshwater Management 2020

The Freshwater NPS 2020 replaces the NPS-FM 2014 (amended 2017). This National
Policy Statement sets out how Councils will manage water quality and quantity. The
Freshwater NPS 2020 is one of several pieces of national direction for managing New
Zealand’s freshwater. National Environmental Standards for Freshwater and RMA
Section 360 regulations for stock exclusion are also being introduced. Guidance to
support the implementation of these new rules and regulations will be released as they
come into force. New requirements of the NPS-FM 2020 relate to:

e Manage freshwater in a way that ‘gives effect’ to Te Mana o te Wai: This is a
concept that refers to the fundamental importance of water and recognizes that
protecting the health of freshwater protects the health and well-being of the wider
environment.

e Improve degraded water bodies, and maintain or improve all others using bottom
lines defined in the NPS.

e An expanded national objectives framework:

e Avoid any further loss or degradation of wetlands and streams, map existing
wetlands and encourage their restoration.

e Identify and work towards target outcomes for fish abundance, diversity and fish
passage over time.

e Set an aquatic life objective for fish and address in-stream barriers to fish passage
over time.

= Introduce new attributes and requirements in the NPS-FM to protect
threatened species and habitats.

e Monitor and report annually on freshwater (including the data used); publish a
synthesis report every five years containing a single ecosystem health score and
respond to any deterioration.

With respect to water quantity the NPS-FM 2020 requires safeguarding of life-
supporting capacity, ecosystem processes and indigenous species and ecosystems;
while also avoiding further over-allocation and phasing out existing over-allocation,
improving and maximising the efficient use and allocation of water, and protecting the
significant values of wetlands and outstanding freshwater bodies.
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Action for Healthy Waterways Package

The Action for Healthy Waterways package includes amendments to the Resource
Management Act, a new National Policy Statement for Freshwater Management 2020,
new regulations around the measurement and reporting of water takes, an updated
proposal for National Environmental Standard for Sources of Human Drinking Water,
and new National Environmental Standards for Freshwater and proposed standards for
Wastewater.

Key changes:

e speed up the implementation of freshwater regulations through amendments to the
RMA

e Change the hierarchy of obligations towards water management, so that
the first priority is maintain the health of the waterway (known as Te
Mana o Te Wai)

e Set and clarify policy direction to bring our freshwater to a healthy state within a
generation in a new National Policy Statement for Freshwater Management (NPS-
FM)

¢ Raise the bar on freshwater ecosystem health by introducing new attributes and
requirements in the NPS-FM to protect threatened species and habitats Refer to the
section below on the NPS-FM 2020.

e Support the delivery of safe drinking water through amending the National
Environmental Standard for Sources of Human Drinking Water

e Better manage stormwater and wastewater to stop things getting worse and
improve freshwater health in a generation, through new regulations and potentially
new legislation

e Increase Maori participation in water management

e Improve farming practices where needed to stop things getting worse and improve
freshwater health in a generation, through new National Environmental Standards
for Freshwater and regulations.

Climate Change Response Act 2002 (and Climate Change Response (Zero
Carbon) Amendment Act 2019)

Puts in place a legal framework to support New Zealand to respond to climate change
and meet its international obligations. It also established the New Zealand Emissions
Trading Scheme.

In 2019 the Act was amended by the Climate Change Response (Zero Carbon)
Amendment Act 2019, which:

e Set a new domestic greenhouse gas emissions reduction target for New Zealand
to reduce net emissions of all greenhouse gases (except biogenic methane) to zero by
2050

e Established a system of emissions budgets to act as stepping stones towards the
long-term target

e Required the Government to develop and implement policies for climate change
adaptation and mitigation
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e Established a new, independent Climate Change Commission to provide expert
advice and monitoring to help keep successive governments on track to meeting long-
term goals.

In August 2020 Council committed to adopting the 5 year emissions reduction budgets
to be developed and confirmed by Central Government at a national level.

On 9 May 2022 central government announced the first three emissions budgets for
New Zealand as follows.

e Emissions Budget 1 (2022-2025): 290 megatonnes of carbon dioxide
equivalent greenhouse gasses (72.4 megatonnes per year)

e Emissions Budget 2 (2026-2030): 305 megatones (averages 61 megatonnes
per year) [in principle]

e Emissions Budget 3 (2031-2035): 240 megatonnes (48 megatonnes per year)
[in principle]

Acknowledging the need for urgent action, Council declared a climate emergency in May
2019. Council adopted Te Mahere Mahi a te Ahuarangi Climate Action Plan in 2021, a
living document which outlines what Council is doing to address climate change over
the next decade. In 2022, Council also began developing a Climate Change Strategy,
which will set the long-term direction and guide Council and community investment in
climate action.

Council is working with Tasman District Council on a regional climate change risk
assessment, which will build a comprehensive picture of how climate change will impact
the region.

Refer to section 1.2 for information on how this relates to the water supply activity.

Building Act 2004 - Dam Safety Regulations

The Building Act 2004 requires that dam owners assess their dam against regulatory
standards as being high, medium, or low impact in the event of failure, and to provide
that information to their regional authority.

The Building (Dam Safety) Regulations 2022 came into force on 13 May 2024. These
set specific timeframes for compliance with a range of requirements - aimed to
formalise the ongoing assessment of the safety of notifiable dams through regular
inspection and reporting of results to the appropriate regional council. Key timeframes
in the Regulations are as follows:

e Notify the regional authority of the size and location of a classifiable dam no
later than 13 August 2024.

e Review any dam'’s classification at 5 yearly intervals.

e Provide a dam safety assurance programme for all classifiable dams to the
regional authority 1 year after the regional authority has approved the
classification for high impact category dams and 2 years for medium impact
category dams.

e Review any dam’s safety assurance programme at 5 yearly intervals after the
regional authority has approved the classification for high impact category
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dams and 10 years for the first review of medium impact category dams
reducing to every 7 years for subsequent reviews

e Provide a dam compliance certificate annually to the regional authority.

The Maitai Dam is a high impact category dam and is therefore classifiable. Work is
currently underway to confirm the status of the Roding Dam.

In the absence of a formal framework the Maitai Dam is subject to an annual safety
review by the designers and every five years a comprehensive safety review is carried
out by a separate specialist dam consultancy.

The National Environmental Standard for Sources of Human Drinking Water

Regulations came into force on 6 June 2008. The purpose of the regulations is to
reduce the risk of contamination of drinking water sources by requiring Regional
Councils to consider the effects of granting water abstraction consents or discharge
consents upstream of drinking water abstraction points. As all the Maitai and Roding
catchments above the intakes are owned by NCC and managed as a waterworks
reserve, there is no specific level of service that comes from these regulations.

Drinking Water Standards

Water Services (Drinking Water Standards for New Zealand) Regulations 2022 have
now replaced The Drinking Water Standards for New Zealand 2005/18.

These Standards list the maximum concentrations of chemical, radiological, and
microbiological contaminants acceptable for public health in drinking water.

The Health Act 1956 & The Health (Drinking Water) Amendment Act 2007

There is a provision that requires water suppliers, when they become aware that the
water is not meeting the drinking water standards to take appropriate steps to correct
the problem.

Water Services Act 2021

A separate Water Services Act came into effect in November 2021. The Act established
the new drinking water regulatory regime that Taumata Arowai administers. Taumata
Arowai have now developed provisions relating to source water protection, including
Drinking Water Quality Assurance Rules and Drinking Water Aesthetic Values that
have been made under the Act. The Act also includes some obligations on wastewater
and stormwater network operators.

Treaty of Waitangi Land Claim Settlement Acts relevant to Te Tauihu:

Council acknowledges that Treaty of Waitangi obligations rest with the Crown and
seeks to uphold the mana of the Treaty of Waitangi Settlements of Te Tauihu by
continuing to build its relationship with iwi. There are numerous pieces of legislation
under which Council operates that recognise the Treaty of Waitangi and recognise or
acknowledge iwi and Maori. Council believes that by working in partnership with iwi
and Maori it will create benefits for the whole community.

Settlement Acts are designed to settle historical claims for breaches of Te Tiriti o
Waitangi/Treaty of Waitangi. Settlements aim to resolve these claims by providing
some redress to claimants. Redress may involve:

. An historical account of the Treaty breaches and Crown acknowledgement and
apology

. Cultural redress

. Commercial and financial redress.
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These settlement include Statutory acknowledgment that the eight iwi will potentially
be considered as affected parties under section 95E of the Resource Management Act.

The Treaty of Waitangi Land Claim Settlement Acts relevant to Te Tauihu comprise:

I. The Ngati Koata, Ngati Rarua, Ngati Tama ki Te Tau Ihu, and Te Atiawa o Te
Waka-a-Maui Claims Settlement Act 2014

II1. The Ngati Apa ki te Ra To, Ngati Kuia, and Rangitane o Wairau Claims
Settlement Act 2014

III. The Ngati Toa Rangatira Claims Settlement Act 2014

Obligations under these Settlement Acts may impact works programmes in the Water
Supply AMP.

Havelock North Drinking Water Government Inquiry

The event of the campylobacteriosis outbreak in Havelock North in August 2016
brought about a Government Inquiry. The focus of the Inquiry was twofold: The
security of the source, particularly subsurface bores; and the regulatory framework
that applies to drinking water suppliers in New Zealand. Numerous administrative and
operational recommendations were made in the two final reports.

Recommendations made by the Inquiry broadly fall into the following categories:

e Administrative:
o Promulgate six principles of drinking water safety

o Review NZ standards, Health Act and Drinking Water standards and
abolish ‘secure’ classification for bores

o Establish an independent drinking water regulator (Now known as
Taumata Arowai)

o Ministry of Health to improve compliance with existing regulations
o Amend the Resource Management Act to improve water source protection

o Accelerate the review of the National Environmental Standard for Sources
of Human Drinking Water.

e Operational:
o Encourage/mandate treatment (chlorination) of water supplies

o Encourage formation of joint working groups to oversee drinking water
safety throughout the country

o Introduce licensing and qualification requirements for suppliers and
operators

o Create dedicated and aggregated drinking water suppliers,
o Improve the testing and laboratories regime

o Prohibit high risk bore construction techniques.
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The report also has a section with recommendations that the Government look at
aggregating supplies of water.

Local Water Done Well

Central Government passed the Water Services Acts Repeal Bill on 13 February 2024.
The bill (Act) repeals the previous governments Three Waters legislation. This Act
restores local council ownership and control of water services, and responsibility for
service delivery.

Central Government also signalled that they will continue with three water reforms
through a programme of legislation headed ‘Local Water Done Well’. Implementation
of this programme will be through two further bills to be introduced to Parliament.

The first bill (Local Government (Water Services Preliminary Arrangements) Bill) is
expected to be passed by the middle of 2024 setting out ...provisions relating to
council service delivery plans and transitional economic regulation. It will also provide
streamlined requirements for establishing council-controlled organisations under the
Local Government Act 2002, enabling councils to start shifting the delivery of water
services into more financially sustainable configurations should they wish to do so.’

The second bill is expected to be introduced in December 2024 and passed by the
middle of 2025. This will set out - "...provisions relating to long-term requirements for
financial sustainability, provide for a complete economic regulation regime, and a new
range of structural and financing tools, including a new type of financially independent
council-controlled organisation.’

At this stage the second bill is also signalled to establish regulatory backstop powers,
to be used when required to ensure effective delivery of financially sustainable and
safe water services. Some amendments to the water regulator’s legislation are also
anticipated.

Central Government expect all legislation to support the implementation of Local
Water Done Well will be passed by mid-2025.

On 1 March 2021, the Taumata Arowai — Water Services Regulator Act 2020 came
into force. The Act implements decisions to establish a new regulatory body -
Taumata Arowai — which will be responsible for:

. administering and enforcing a new drinking water regulatory system (including
the management of risks to sources of drinking water); and

. a small number of complementary functions relating to improving the
environmental performance of wastewater and stormwater networks (developing
standards and regulations then monitoring and enforcing compliance with them,
and providing training)

Civil Defence Emergency Management (CDEM) Act 2002

Sections 64 and 60 of the CDEM Act (Duties of local authorities and Duties of lifeline
utilities accordingly) require that a local authority must plan and provide for civil
defence emergency management within its district and that a local authority and
lifeline utility must ensure that it is able to function to the fullest possible extent, even
though this may be at a reduced level, during and after an emergency. The Risk
section of this Plan provides detail of NCC’s preparation and arrangements for
emergency management.
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2.4.

Current level of service

Significant negative effects

It is a requirement of the Local Government Amendment Act 2010 (2(1)(c)) to outline
any significant negative effects that any activity within a group of activities may have
on the social, economic, environmental, or cultural well-being of the local community.

Table 2-5 below identifies the negative effects for the Nelson city Community that the
water supply activity may have. It indicates the existing approach or proposed action
to address these in future.

Table 2-5: Negative Effects — The Water supply Activity
Effect Status of Effect Type of Impact on Well-Being Existing Approach
Effect or Proposed Action
_ to Address
[}
> £
- t o 0
2 3 2| 82 E E | 3
= c - U= = ] ) o -
I g S| 8 & £ S 3
% s v 29 8 S z 3
w [-% 4 0n ()] w w Q
Pump Stations
Noise. Static Static v Minor | Nil Minor Nil High degree of noise
mitigation in
residential areas
Environmental
Growth is Static Static v Minor | Mod Minor Minor | NPS-UD work for
constrained by Nelson urban area
lack of water guides to prioritise
supply roll out to ensure
infrastructure demand is met.
High water Static Static v Minor | Minor | Mod Mod Resource consent
demand states that
decreases flow abstraction must
cease when a
minimum flow is
met. Water
restrictions decrease
water use.
Water takes, Static Static v Minor | Minor | Min Mod Discharges from the
and Dam backflow to the
. river are taken from
discharges ;
the best quality
from the water in the dam.
Maitai Dam,
. Resource consent
can |mpact_ on requires that
water quality minimum river flow
and quantity, is met. Water
and aquatic restrictions decrease
health in the water use.
Maitai River.
Water Static Static v Minor | Minor | Minor Minor | Apply water
restrictions restrictions in stages
during to avoid sudden
extended dry heavy restrictions
period
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gas emissions

Effect Status of Effect Type of Impact on Well-Being Existing Approach
Effect or Proposed Action
_ to Address
©
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Greenhouse Ongoing Ongoing v Minor Investigate options

for reducing
electricity use and
hydrocarbon
powered vehicle use.
Where possible
construct new pipes
from sustainable
materials and co-
construct with other
services
construction.

Water Quality

Background

As a water supply authority NCC must comply with the Health Act 1956 and supply
potable water. In 2021 the Ministry of Health ceased to provide an active oversight of
Council’s compliance with this requirement as the new regulator Taumata Arowai was
constituted. Annual audits of the Council water supply compliance with drinking water
standards have been carried out by an independent consultant since 2022.

Council monitors and reports on the non-financial reporting measures of the
Department of Internal Affairs. These include complaints about drinking water clarity,
taste, odour, pressure or flow, continuity of supply and Council’s response to these

issues.
Reliability

Background

Council also monitors and reports on the non-financial reporting measures of the
Department of Internal Affairs for average drinking water standard consumption per
day per resident, % real water loss from the system and call-out in response to a fault
or unplanned interruption to the system.

Results for levels of service are shown in Table 2-6.
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Table 2-6:

Current Levels of Service in the Long Term Plan 2021-2031

Performance Target

2024/25 -
Community Level of Previous and current 2021/22 2022/23 2023/24
. Performance Measures 2030/31
Outcomes service performance (Year 1) (Year 2) (Year 3)
(Year 4-10)
Complied a) and b) and ¢)
for the period 1 July 2022 -
31 December 2022. For the
period 1 January 2023 - 30
June 2023 the drinking
The extent to which water quality compliance
s . was assessed against the
drinking water s ly complies
Wl;lth_l g water supply Pl new Water Services
) o (Drinking Water Standards
a) part 4 of the drlr?klng water for New Zealand (DWSNZ))
standards# (baCte”fl Regulations 2022 - with full
compliance criteria) , and compliance recorded for
b) part 5 of the drinking water | bacterial and protozoa tests | 100% compliance with parts 4,5 and 8 of the drinking water standards
standards# (protozoal and 99.9% compliance for
compliance criteria)* the sampling frequency and
100% for th ini
Oour c) part 8 of the drinking water 00 0 ort '€ minimum
. chlorine residual.
communities . standards# (chemical _
are healthy, Quality compliance criteria) Complied a) and b) and c)

safe, inclusive
and resilient

AGood quality
water

1

2021/22

Complied a) and b) and c)
2020/21

Protozoal compliance is not
measured for distribution
as the treatment plant
removes any at source.

Total number of complaints per
1000 connections about any of
the following*:

- drinking water clarity
- drinking water taste
- drinking water odour

- drinking water pressure or
flow

- continuity of supply

26 complaints per 1000
connections in 2022/23

21 complaints per 1000
connections in 2021/22

16 complaints per 1000
connections in 2020/21

No more than 50 valid complaints per 1000 connections
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Performance Target

infrastructure is
efficient, cost
effective and
meets current
and future
needs

Customer
Service

APrompt
response

is received to the time service
.k
personnel reach the site

b) resolution of urgent call-
outs: from the time notification
is received to the time service
personnel confirm resolution of

the fault or interruption*

c) attendance for non-urgent
call-outs: from the time
notification is received to the

24 minutes in 2021/22
23 minutes in 2020/21

Median

172 minutes in 2022/23
152 minutes in 2021/22
127 minutes in 2020/21

Median
100 minutes in 2022/23

2024/25 -
Community Level of e Y e Previous and current 2021/22 2022/23 2023/24 2030/31
Outcomes service performance (Year 1) (Year 2) (Year 3)
(Year 4-10)

- Council’s response to the

above issues expressed per

1,000 connections.

2

275L per person per day

Average drinking water 2022/23
_Our ; standard consumption per day 290L per person per day Normal demand less than 500L per person per day. This includes both
mfra_structure Is A per resident* 2021/22 domestic and commercial-industrial
efficient, cost Reliability 3
effective and AA reliable ;82L pzer person per day
meets current supply of water 020/21
:::df:ture % real water loss from the 22.1% in 2022/23

system* 19% in 2021/22 Real water loss less than 25%.

4 18.8% in 2020/21

When attending a call-out in

response to a fault or

unplanned interruption to the

system, the following median

response times will be

measured”:

a) attendance for urgent call- Median a) Contractor to attend urgent call-outs in a median time of 30 minutes
Our outs: from the time notification | 22 minutes in 2022/23 or less.

b) Contractor to resolve urgent call-outs in a median time of 480

minutes or less.

c) Contractor to attend non-urgent callouts
in @ median time of 120 minutes or less.
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Performance Target

2024/25 -
Community Level of Previous and current 2021/22 2022/23 2023/24
. Performance Measures 2030/31
Outcomes service performance (Year 1) (Year 2) (Year 3)
(Year 4-10)
time that service personnel 99 minutes in 2021/22
reach the site” 103 minutes in 2020/21
d) resolution of non-urgent Median d) Contractor to resolve non-urgent call outs in a median time of 24
caII.-c.)uts.: frpm thg time 1,113 minutes in 2022/23 hours (1,440mins) or less.
notification is received to the . .
time service personnel confirm 1,283 minutes in 2021/22
resolution of the fault or 1,264 minutes in 2020/21
interruption*
2

AL.O.S. included in LTP

# Ministry of Health Drinking-water Standards for New Zealand 2005 (Revised 2018), Wellington, Ministry of Health

* Performance measures with an asterisk reflect the wording of the Non-Financial Performance Measures of the Department of Internal Affairs
(DIA) incorporated into sec261B Local Government Act 2002. This is to allow the DIA to compare these measures across councils. Targets have
been adjusted where necessary to align.

Measurement procedures:

1. South Island Drinking Water Assessment Unit - Nelson

2. Report from SR system at 1 July

3. Calculated by metered supply divided by Statistics NZ estimated population

4. Council uses a water balance methodology developed by Water NZ to track and report on un-accounted for water.
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Table 2-7 shows NCC compliance with Drinking Water Standards.

Table 2-7: Status of Water Supply under DWSNZ
Year Status of Water Status of Water | Status of Water
Supply under Supply under Supply under DWSNZ
DWSNZ Part 4 DWSNZ Part 5 Part 8
(Bacterial) (Protozoal) (Chemical)
2018-19 Compliant Compliant Compliant
2019-20 Compliant Compliant Compliant
2020-21 Compliant Compliant Compliant
2021-22 Compliant Compliant Compliant
2022-23 Compliant Compliant Compliant
Table 2-8: Status of Water Supply under Water Services (DWSN2Z)
Regulations 2022
Year Status of Water Supply Status of Water Status of Water
under DWSNZ Regulations | Supply under Supply under
2022 Table 1 DWSNZ DWSNZ Regulations
. ological Regulations 2022 | 2022 Table 3
(Microbiological) Table 2 .
(Organic)
(Inorganic)
2022-23 Compliant Compliant Compliant

Water Sources

Council abstracts raw water direct from surface water sources and these are open to
contamination from a range of natural and people driven activities. To ensure the best
quality water is supplied to the city the following controls and treatment are in place:

e The water source catchments are reserves under the Reserves Act. Council can
control access and activities within the area.

e Raw water is treated at a state-of-the-art ultra-filtration and chlorination water
treatment plant prior to supply to customers. The filtration can remove small
organisms such as giardia and cryptosporidium from the water and chlorination
is effective against smaller organisms and viruses.

As demand for access to Council reserves for recreational activities increases so too
does the risk of an adverse event impacting the raw water supplies. To date Council
has been adequately protected by the relative isolation of the water works reserve and
the vigilance of the caretakers. Going forward it is likely that Council will need to
consider a range of more formal measures to restrict activities immediately adjacent
the more critical parts of the raw water sources eg hard and soft exclusion zones for
earthworks and access by people.
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Water reticulation

Water supply networks are historically very reliable. This high reliability has tended to
make customers assume that reliability is guaranteed.

The continuity of supply can never be guaranteed, in part because many causes of
supply failure are beyond the control of the water supply authority. An example is
damage to a service main that could be caused by a contractor excavating in the
street while working on other utilities (such as electricity, telephone, sewer, etc).
Older asbestos cement pipes have also deteriorated and are the main source of
spontaneous breaks.

Of note is the number of faults caused by failures of fittings such as gibault frames
and bolts and tapping band bolts and washers rather than pipe body failures. Failures
of fittings are of concern to Council because of the large humber of them distributed
across the network and the difficulty of predicting exactly what type of fitting will fail
and when. Council will monitor these failures and see if any trends become apparent.

The Nelson City Council Water Supply Bylaw warns that water quality or continuity of
supply is not guaranteed.

Performance Measurement and Monitoring
The following actions are currently undertaken to monitor the network reliability:
e Record daily headworks supply and treatment plant supply.

e Record the actual time the water supply is interrupted and restored, and number
of properties affected.

e Record all complaints regarding “out of water”.
e Record time and type of notice of shutdown given to consumers.

e Monitor peak daily demands annually and maintain graphical record to develop
future demand curve.

Water Losses

Council estimates that the city network has real water losses of the order of 15-25%
of the water that leaves the treatment plant. This amounts to an average 1.5 million
cubic metres per year. This figure is essentially arrived at by comparing the volume of
water leaving the treatment plant with the volume that is recorded by customer’s
meters and trying to quantify areas of un-accounted for water. Being able to quantify
this figure is very important and improving the accuracy of records is currently a focus
of the activity. A programme of repairing reported leaks and proactive leak detection
is included in the activity budgets. See 3.4 and appendix E.

Contractors Service Response and System Operation

The Utilities Services Maintenance contract requires that the maintenance contractor
responds to calls within appropriate times depending on the circumstances as follows.

Urgent Works

Urgent works are defined in the first column of the response timetable below in Table
2-8.

Response times apply 24 hours per day every day of the year.

The Contractor must respond to and satisfactorily resolve maintenance works within
the maximum response times for the specified percentage of cases.
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Table 2-9: Urgent Maximum Response Times

Definition of Urgent Works | Investigation Repair % of Cases
and Appraisal Completed
Night and Day

Burst pipes or major leakages | 30 minutes 8 hours 95%
likely to affect the water
supply or cause damage to
pavements or property.

No water or pump station 30 minutes 8 hours 95%
failure.

Possible serious health risk 30 minutes 2 hours 100%
(life threatening) water quality

problem.

Non-Urgent Works

Non-Urgent works are as defined in the first column of the response timetable below
in Table 2-9.

Response times defined in hours apply 24 hours per day every day of the year.

Response times defined in days are working days (Monday to Friday) excluding public
holidays during normal working hours. Such works are programmed by the Contractor
on a daily basis.

The Contractor must respond to and satisfactorily resolve maintenance works within
the maximum response times in Table 2-8.

Table 2-10: Non Urgent Maximum Response Times

Definition of Non-Urgent Works Investigation and Appraisal Repair
Night and Day Completed
Minor leaks including from fittings, 1 hours 24 hours

connections, meters, etc on sensitive
hill slopes as identified on drawing
34/78. Missing or damaged service
lids.

Minor leaks including from fittings, 12 hours 3 working days
connections, meters, etc in areas
other than above.

Water Quality Problems: 2 hours 1 working day
- Taste and odour
- Colour and grit

Non-serious water quality problems 12 hours 3 working days
including poor pressure and flow.

Engineers discretionary work As agreed As agreed
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2.5.

Proposed level of service for 2024 - 2034

The first performance measure has changed due to the new drinking water standards introduced by the new regulatory body, Taumata

Arowai. The performance measure is for compliance with maximum acceptable values for microbial, inorganic, and organic

determinands. Previously it was for compliance with bacterial, protozoal, and chemical criteria. The wording of level of service
statements has also been updated.

Table 2-11:

Proposed level of service

Performance Target

safe, inclusive
and resilient

water which is
safe to drink

(Mandatory Performance Measure 1)

the sampling frequency
and 100% for the
minimum chlorine
residual.

2027/28
Community Level of e e e e Previous and current 2024/25 | 2025/26 | 2026/27 | 2033/34
Outcomes service performance (Year 1) (Year 2) | (Year 3) | (Year 4-
10)
New measure.
For the period 1 January
. 2023 - 30 June 2023 the
The extent to which o drinking water quality
drinking water supply complies with: compliance was assessed
a) Table 1 of the drinking water standards# (Maximum | against the new Water
acceptable values for microbiological determinands)®, Services (Drinking Water
and Standards for New
o ) .
b) Table 2 of the drinking water standards# (Maximum é:;flg(tjio(r?swzst‘)g?z with é(r)igIi?ncgjovT:tlvjeinsctzr\:\ggﬁdzables 1,2 and 3 of the
acceptable values for inorganic determinands)* full compliance recorded
Our Quality c) Table 3 of the drinking water stanQards# (Maximum | for pacterial and
communities AWe provide acceptable values for organic determinands) protozoa tests and
are healthy, good quality Measurement Procedure 1 99.9% compliance for

Total number of valid complaints per 1,000 connections
about any of the following*:

a) drinking water clarity

b) drinking water taste

c) drinking water odour

d) drinking water pressure or flow
e) continuity of supply

26 complaints per 1000
connections in 2022/23

21 complaints per 1000
connections in 2021/22

16 complaints per 1000
connections in 2020/21

No more than 50 valid complaints per 1,000

connections
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Performance Target

resilient, cost
effective and
meets current
and future
needs

Our
infrastructure is
efficient,
resilient, cost
effective and
meets current
and future
needs

~We provide a
reliable water

supply for our
customers

Customer
Service

~We provide
well built,
operated and
maintained
water supply
systems so that
any failures can
be managed
and responded
to quickly.

(Mandatory Performance Measure 5)

289L per person per day
2020/21

2027/28
Community Level of Previous and current 2024/25 (| 2025/26 | 2026/27 | 2033/34
- Performance Measures
Outcomes service performance (Year 1) (Year 2) (Year 3) (Year 4-
10)
f) Council’s response to the above issues
Measurement Procedure 2
(Mandatory Performance Measure 4)
275L per person per day
Average drinking water standard consumption per day 2022/23
Our . per resident? 290L per person per day | o1 ™5, LA 2% ot domestie and commercial
infrastructure is | pejiability Measurement Procedure 3 2021/22 ) dy' trial
efficient, industria

Percentage real water loss from the system*
Measurement Procedure 4
(Mandatory Performance Measure 2)

22.1% in 2022/23
19% in 2021/22
18.8% in 2020/21

Real water loss less than 25%.

When attending a call-out in response to a fault or
unplanned interruption to the system, the following

median response times will be measured”:

a) attendance for urgent call-outs: from the time
notification is received to the time service personnel
reach the site”

b) resolution of urgent call-outs: from the time
notification is received to the time service personnel

confirm resolution of the fault or interruption*

Median attendance
times:

22 minutes in 2022/23
24 minutes in 2021/22
23 minutes in 2020/21

Median attendance
times:

172 minutes in 2022/23
152 minutes in 2021/22
127 minutes in 2020/21

Median attendance
times:

a) Contractor to attend urgent call-outs in a
median time of 30 minutes or less.

b) Contractor to resolve urgent call-outs in a
median time of 480 minutes or less.

c) Contractor to attend non-urgent callouts
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Performance Target

Community
Outcomes

Level of
service

Performance Measures

Previous and current
performance

2024/25
(Year 1)

2025/26
(Year 2)

2026/27
(Year 3)

2027/28
2033/34

(Year 4-
10)

c) attendance for non-urgent call-outs: from the time
notification is received to the time that service

X
personnel reach the site

d) resolution of non-urgent call-outs: from the time
notification is received to the time service personnel
confirm resolution of the fault or interruption*

Measurement Procedure 2
(Mandatory Performance Measure 3)

100 minutes in 2022/23
99 minutes in 2021/22
103 minutes in 2020/21

Median attendance
times:

1,113 minutes in
2022/23

1,283 minutes in
2021/22

1,264 minutes in
2020/21

in @ median time of 120 minutes or less.

d) Contractor to resolve non-urgent call outs in a
median time of 24 hours (1,440mins) or less.

AL.O.S. included in LTP

# Water Services (Drinking Water Standards for New Zealand) Regulations 2022.

* Performance measures with an asterisk reflect the wording of the Non-Financial Performance Measures of the Department of Internal Affairs
(DIA) Pursuant to and in accordance with sec261B Local Government Act 2002. This is to allow the DIA to compare these measures across
councils. Targets have been adjusted where necessary to align.

Measurement procedures:

1. Assessed by independent drinking water assessor - Nelson
2. Report from SR system at 1 July
3. Calculated by metered supply divided by Statistics NZ estimated population

4. Council uses a water balance methodology developed by Water NZ to track and report on un-accounted for water.
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3.

3.1.

Future Demand
Existing situation

As part of the replacement resource consents for the Nelson water supply from the
Maitai and Roding Rivers Council commissioned an update of the 2007 OPUS drought
study report. In response WSP-OPUS prepared a number of reports looking at a range
of demand scenarios for the city out to 2100. The reports conclude that under most
demand scenarios the Maitai Dam will provide sufficient drought security for the city in
the medium-long term out to mid-end of this century. There are a number of caveat’s
that come with the analysis, with uncertainties around climate change and population
growth being the most significant.

Demand drivers

The Nelson water supply is largely a residential and light industrial supply with little
grass irrigation outside Council reserves and school playing fields. Table 3-1
summarises basic demand drivers for the activity.

Table 3-1: Water Demand Drivers

Water Demand Drivers Changes to Water Supply Activity

Significant population growth and New development areas on the periphery of the city and
residential expansion into increased density in some existing developed areas leading
greenfield areas to increased water use.

Changes in Customer Expectations | Customer expectations are increasingly tending towards
higher Levels of Service, in both the reduction of
environmental impact and the quality of the water
supplied.

Community Expectation Enhancing the natural environment of streams and rivers
and recognition of impacts of climate change, especially
drought security.

Climatic Changes In recent years, there has been an increase in the
incidence of extreme weather events around the world.
The general trend for Nelson is of winters being wetter and
the other seasons being drier. More frequent heavy
rainfall events have been predicted as well as the
increasing trend to more extreme dry weather events.
Demand for water increases in the drier warmer summer
months and climate change is expected to accentuate this.

Legislative e Freshwater Management is a cornerstone central
government initiative to improve the quality of
freshwater bodies in New Zealand. This is expected to
¢ Freshwater Management impact on both abstraction and discharges to
waterways and require an enhanced recognition of the
need for efficient use of the water to minimise the
volume taken for water supply and improving the
quality of the water discharged as compensation.

» Urban Development e Urban Development will ensure each territorial
authority makes adequate provision for future
population growth in their areas. This will require
Council to undertake strategic growth studies and
identify the impact on the demand for water supply
services. The focus areas for the next ten years are the
City Centre and Victory. Upgrading work in Washington
Valley is also programmed and therefore will have
infrastructure capacity for greater intensification. In
addition two possible greenfield areas (east Nelson and

National Policy Statements:
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Water Demand Drivers Changes to Water Supply Activity

South Nelson) have also been identified for future
growth in the medium term.

Organisational Policies Development of sustainability strategies that include
Environmental Sustainability reduction of un-accounted for water volumes.

Industrial and Commercial Demand

Since the water demand was initially calculated in 1996 there have been significant
changes in Industrial and Commercial activities (and therefore water demand) at the
Port.

More processing is carried out at sea or in Asia and the Sanford (South Island) Ltd
processing factory at the port has closed and is unlikely to reopen. It is also unlikely
that any other similar fish processing factory will be established in Nelson in the
foreseeable future.

Port Nelson has increased covered bulk storage, container and log marshalling areas
with the demolition of existing buildings, including the Milk Treatment Station. Further
expansion of these areas is likely, until ultimately the area bounded by the existing
gated area at Graham Street, Wildman Avenue, and the Calwell Slipway becomes port
storage.

Current engineering activities are likely to remain around the slipway area, and
current boating activities are likely to remain around the marina area. These activities
are not significant water users.

Commercial/industrial growth in the remainder of the City/Atawhai area is expected to
be restricted by lack of suitable land availability and limited sewer capacity. The
Nelson Resource Management Plan limits Trade Waste discharge to the sewer to 0.54
litres per second per hectare. Sites in the Central City and St Vincent/Vanguard
Streets area are generally small and a major wet industry is not likely to set up in this
area. The recent development of New World and Harvey Norman stores in Vanguard
Street, together with their associated car parking, has further reduced
commercial/industrial land available for wet uses. Also commercial users generally
have a low day to day water demand. Future reticulation upgrades are likely to be
based on the need to maintain fire flows, particularly for sprinklers, in larger
commercial developments and multi-storey residential buildings.

Recent Commercial/industrial growth in the Stoke/Tahuna area has utilised most of
the existing industrial zoned land.

The Nelson- Tasman urban development review has led to co-ordination with TDC
regarding development of new land in the Richmond vicinity for larger industrial uses -
taking a regional planning approach i.e. Industrial growth in Nelson will be low day to
day water users on small sites.

A review of the industrial demand is expected over the next three years as Council
reviews the NRMP. The likely impact on the water network will be reflected in future
asset management plans.
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Residential Demand

The Nelson Water Supply has approximately 20,095 residential connections and 1,860
commercial connections. In 2022-23 Council supplied residential users with a water
volume of 3,308,150m3/yr compared to the commercial water volume of
1,922,560m3/yr.

Historically Richmond was also entitled to the lesser of 909m3 of water/day or 1/15 of
the Roding authorised supply rate as part of the agreement with central government
at the time of the construction of the Roding Dam and supply pipelines. This
requirement ceased with the completion of the Waimea Community Dam in 2024.

A plan change to the NRMP has been completed to recognise the subdivision activity in
the Saxton Creek area east of Champion Road. This area is currently supplied with
water by TDC. The present supply arrangement with TDC was reviewed by both
parties in 2021 to reflect the construction of the Waimea Community Dam and the
installation of a 200mm dia watermain from Suffolk Road to Hill Street North by
Summerset Villages Ltd. The agreement can be revoked on 3 years notice by either
Council.

Residential demand is expected to be influenced by:

e Improved plumbing and appliance technology (particularly being driven by the
Australian water shortages) will mean that future household use will be
reduced e.g. superlow flush 4.5/3 litre toilet flush (compared with 11 litre
single flush), low use washing machines, low flow shower heads, aerator taps,
reuse of grey water for toilets and irrigation etc.

¢ Increasing awareness of low water use gardening e.g. drought resistant
planting, no mow lawns, or no lawns at all

e With intensification, smaller gardens or no gardens at all for many household
units

e Reduced use due to reduced supply pressures

e Consumer education on tap use e.g. turn off while brushing teeth, shorter
duration showers, showers instead of baths, rinsing dishes in a partially filled
sink rather than under a running tap.

e Possible greywater and rainwater storage on site for reuse
e More stringent hosing restrictions

e Pricing incentive

e Central Government Regulation

Council is concentrating on improving services to developed areas and providing
services to areas that are currently being developed (Residential, Rural Zone High
Density Small Holdings, Suburban Commercial, Industrial). Servicing of other areas
covered by the Services Overlay, because one or more servicing constraints have been
identified as needing to be addressed prior to the complete development of that
property/area, will be considered as Council develops a policy on prioritising these
areas. The specific projects to facilitate future growth, identified in this Plan, therefore
consist of works required to eliminate servicing constraints on the former.

A specific project has been identified to update desktop investigations, carried out in
the past, looking at servicing constraints to areas currently zoned for residential
development but restricted by a services overlay.
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A number of areas have been identified by Council as likely areas for re-development
in the next 15 years. Three of these (City Centre, Victory and Bayview) are
programmed for service upgrades in conjunction with pipeline renewals in years 3-10
of the AMP). Section 3.5 covers the details of the proposals for these areas.

Figure 3-1 in the next section compares the capacity of the water sources and water
treatment plant with the actual peak day water usage over the last 15 years.

3.2. Demand forecasts
Raw Water and Treated Water Demand:

Table 3-2 shows raw water supplied to the WTP and treated water from the WTP.
Figures are based on daily flows for the peak flow month for each year.

Table 3-2: Peak Raw Water and Treated Water Demand

Year Source Minimum | Average Maximum
(m3/day) | (m3*/day) | (m3/day)
Maitai 10,000 15,710 23,000
January 2013 Roding 0 7,677 13,000
WTP 19,226 23,364 30,658
Maitai 7,000 12,893 17,000
February 2014 Roding 9,000 11,036 14,000
WTP 18,148 23,461 27,902
Maitai 8,717 13,063 18,236
January 2015 Roding 631 11,146 12,584
WTP 18,902 24,969 29,500
Maitai 10,257 17,285 23,241
January 2016 Roding 0 3,238 11,214
WTP 17,542 21,593 28,390
Maitai 7,819 12,373 20,595
January 2017 Roding 0 9,058 12,753
WTP 17,643 22,579 29,862
Maitai 15,000 20,281 25,000
December 2017 | Roding >/000 8,188 12,000
WTP 22,000 25,194 30,000
Maitai 9,702 19,278 26,293
January 2019 Roding 3,337 7,365 11,935
WTP 21,890 28,044 33,971
Maitai 9,376 13,347 17,069
January 2020 Roding 9,085 10,817 11,948
WTP 21,233 25,218 29,341
January 2021 Maitai 7,534 12,615 18,855
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Roding 0 9,633 13,397
WTP 17,178 21,017 26,792
Maitai 12,775 16,678 22,844
January 2022 Roding 552 8,707 9,568
WTP 19,748 23,726 28,546
Maitai 10,415 15,889 21,266
January 2023 Roding 0 8,238 10,995
WTP 16,674 22,813 26,840

WATER SOURCES:
CURRENTLY:

DEMAND.

RODING PIPELINE CURRENTLY CAN AND DOES SUPPLY 16,000 M3 /DAY PLUS. CAPACITY IS OF THE
ORDER OF 20-22,000 M3 /DAY.

EXISTING CONCRETE MAITAI PIPELINE CAN DELIVER APPROX. 28,800 M3 /DAY.

THE DUPLICATE PIPELINE IS 600MM DIA AND CAN DELIVER THE FOLLOWING (FROM OPUS
OPTIMISATION REPORT MAY 2009) AND COMPLIANCE TESTING (AUGUST 2014):

e  WITHOUT PUMPING 17,000-18,000 M3 /DAY.

e  WITH CURRENT TWO PUMPS RUNNING 30,240 M3 /DAY.

e  WITH ADDITIONAL PUMPS INSTALLED IT IS POSSIBLE TO SUPPLY UP TO 50,000M3/DAY
THESE ARE STEADY STATE FLOWS. THE WATER RESERVOIRS ARE USED TO BUFFER PEAK HOURLY
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Figure 3-1: Peak Water Demand
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Table 3-3:

Peak Daily Demand

Year Peak Daily Year Peak Daily Supply Year Peak Daily Supply
Supply (m3/day) (m3/day) (m3/day)
2000 30,900 | 2008 31,200 | 2016 28,390
2001 34,500 | 2009 29,050 | 2017 29,860
2002 28,570 | 2010 28,170 | 2018 30,000
2003 30,850 | 2011 27,160 | 2019 33,970
2004 31,680 | 2012 28,070 | 2020 29,340
2005 29,850 | 2013 30,660 | 2021 26,792
2006 30,500 | 2014 27,900 | 2022 28,546
2007 31,950 | 2015 29,500 | 2023 26,840
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Total Annual Demand

Table 3-4:
2008 - 2009 2009 - 2010 2010 - 2011 2011 - 2012 2012 - 2013 2013 - 2014 2014 - 2015
Maitai Roding Maitai Roding Maitai Roding Maitai Roding Maitai Roding Maitai Roding Maitai Roding
(000m3) | (000mM3) | (000m3) | (000m3) | (000M3) | (000M3) | (000mM3) | (000m3) | (000Mm3) | (000M3) | (000M3) | (000mM3) | (000mM3) | (000mM3)
'IS'(lJtha_I 4,696 2,908 4,995 2,977 NA NA 4,119 3,221 4,722 2,734 4,508 2,815 4,448 2,675
Total
(000m?) 7,604 7,972 7,188 7,340 7,456 7,323 7,123
2015 - 2016 2016 - 2017 2017 -2018 2018 -2019 2019-2020 2020-2021 2021-2022
Maitai Roding Maitai Roding Maitai Roding Maitai Roding Roding Roding Maitai Roding Maitai Roding
(000m3) | (000mMm3) | (000m3) | (000mM3) | (000M3) | (000M3) (000m3) (000m3) | (000M3) | (000M3) | (000M3) | (000M3) | (000M3) | (000mM3)
'?cl)Jtt;-l 4,899 2,190 4,627 2,322 5,502 1,528 4,849 2,623 4,406 2,795 4,502 2,677 5,081 2,474
Total
(000m?) 7,089 6,949 7,030 7,485 7,202 7,179 7,555
2022 - 2023
Maitai Roding
(ooom3) | (000mM3)
Sub-
Total 5,036 2,690
Total
(000m?) 7,726
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Figure 3-2 is the first approach at monitoring long term raw water demand as temperature increases. The information will support

demand management initiatives and future raw water source investigations.

Figure 3-2: Future Water Supply Demand

Future Water Supply Demand Analysis - January Flow

50,000

Notel: Based on the Council's Predicted Population (Medium) up to 2058. Note2: Assumed that the population outside of the
service area would remain unchanged and the public water services would service all growth.

45,000

40,000

35,000

30,000

25,000

Flow (m3/day)

20,000

15,000

10,000

5,000

0
2010 2015 2020 2025 2030 2035

=8 Demand Projection - Monthly Average

Actual Month Max Population Projection

2040

Population (historical)

2045

2050

=@=Demand Projection - Monthly Peak 75th Percentile =-@==Demand Projection - Monthly Peak 90th Percentile ==@==Actual Monthly Average

2055

2060

100,000

90,000

80,000

70,000

60,000

50,000

40,000

Population Projection

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392)

Page 109



Based on historical use figures and the supply capacity of the water sources and
treatment plant, Nelson has sufficient water to supply reasonable demands within the

city for the foreseeable future ie beyond 2050.

As the population increases additional storage reservoirs will be constructed and
reticulation upgraded where development requires.

Nelson Population and Household Projections: 2023 - 2053

The rates of growth in Figure 3-3 are based on commissioned demographic analysis
and reflect the medium scenario projection from the findings of this analysis. These
projections are higher than those produced by Statistics New Zealand, primarily due to
higher net migration assumptions used for this analysis.

Figure 3-3: Nelson Population growth and projections 2023 - 2053
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Figure 3-3 shows that, under the medium growth scenario, population is projected to
increase by 5,013 residents between 2023 and 2033 to 60,419.

One of the key issues facing Nelson is the aging of its population. Age has a significant
impact on what sort of services Council will be required to provide and the ability of

future residents to fund rate increases.

Figure 3-4 shows the percentage of population aged 65 years and over. The
commissioned demographic analysis proportion of the population aged 65+ years
shows a projected increase from 21% in 2023 to 26% in 2022. These projections are
higher than those produced by Statistics New Zealand, primarily due to higher net
migration assumptions used for this analysis.
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Figure 3-4: Percentage of population aged 65 years and over by variant,
2018 - 2043, Nelson City
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Projected demand under the National Policy Statement on Urban
Development

The National Policy Statement on Urban Development 2020 (NPS-UD) requires local
authorities to ensure there is sufficient development capacity to meet demand over
the next 30 years with specific zoning and servicing requirements over different time
frames:

e In the short term (within 3 years)
e Medium term (3-10 years)

e Long term (10-30 years)

Residential growth have been considered in the Nelson Tasman Future Development
Strategy 2022.

The location or level of uptake of intensification or urban expansion opportunities is
largely dependent on decisions by individual landowners and/or developers.

Where the Council can take a lead include:

o Identify priority areas.
o Lead investment in urban amenity and public transport to encourage growth in
specific areas, such as the City Centre.
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3.3.

Residential growth areas are provided in section 3.5 Asset programmes to meet
demand.

Demand impacts on assets

Peak daily demand figures suggest that Nelson has sufficient raw water source
capacity to meet reasonably expected demands for the foreseeable future (out to
approximately 2060-2080).

As part of the replacement resource consents for the Nelson water supply from the
Maitai and Roding Rivers, Council commissioned an update of the 2007 OPUS drought
study report. WSP-OPUS prepared a number of reports looking at a range of demand
scenarios for the city out to 2100. The reports conclude that under most demand
scenarios the Maitai Dam will provide sufficient drought security for the city in the
above term.

For the Wakatu estate industrial area and Champion Rd residential subdivisions NCC
currently does not have adequate network capacity to supply these areas and the
supply from TDC is expected to continue in the short term.

Changes to wet industry demand can also impact on the network and these will be
monitored over time.

Placeholder projects have been identified in this plan to upgrade the water supply to
the growth areas as part of pipe renewals in the affected areas. As there is no detail
available on exactly what form the intensification and development will take, the
current basis for the proposed water upgrades is to provide a large diameter
trunkmain supply to the specific area with a ringmain around the area where practical.

Two of these (City Centre, and Bayview) are programmed for service upgrades in
conjunction with pipeline renewals during the period of this Activity Management Plan.
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3.4.

Demand management plan

Demand management for the Nelson Water Supply has been a long term feature in
the city through the imposition of summer restrictions and latterly water metering.
Table 3-5 summarises the various strategies Council has in place:

Table 3-5: Demand Management Strategies

Strategy Objective / Description

Regulation Nelson Resource Management Plan controls water abstraction from river sources.
Integrating growth planning with infrastructure provision via the FDS.
Measuring and reporting the average daily demand for drinking water.

Ensuring water is supplied predominantly through metered connections
(emergencies such as fires and natural disasters are likely exceptions).

Education and Enforcement of Water Supply Bylaw requirement to avoid wasting
water.

Track and reduce un-accounted for water volume.

Education Continuation of non-regulatory community engagement programmes to encourage
community to reduce water use especially over the drier months - Link to
Environment Activity Management Plan.

Re-use of grey water where appropriate for private properties.
Encourage use of drought resistant gardens and lawns.

Alternative supply Private detention tanks and community rainwater harvesting and water use
strategies reduction education.

Investigating the reuse of treated wastewater from Bell Island for irrigation.
Support for the proposed Waimea Community Dam in Tasman District.

Universal Metering

NCC resolved to adopt universal metering in 1996 and a capital programme installed a
meter for every property. Universal metering has been in operation since 1 July 1999.
The maximum two day average in 1997/98 was 42,300m3/day, whereas the peak
since universal metering has been in operation is less than 35,000m3/day.

Although the peak one day water usage prior to universal metering reached
42,000m3/day the typical winter usage is in the order of 21,000m3/day. Given that
there is virtually no fluctuation in commercial water usage between winter and
summer, the difference of 21,000m3/day has been attributed mainly to irrigating
sports fields, residential garden usage and the summer holiday influx of visitors in late
December and early January.

This means that to meet uncontrolled field and garden watering demand the water
supply system needed up to 100% extra capacity which is only used for approximately
10% of the year.

As noted above the introduction of universal metering has acted to make people more
aware of the cost of water and some 20 years later still helps to reduce the historical
summer peak by approximately 30%.

The drought of 2000/01 is estimated to have had a return period of 1 in 30 years and
the 2018/19 event 1 in 20 years. Other years have been average or wetter than
average and this is reflected in the peak demands.

The peak one day demand since 2000 is plotted on Figure 3.1.
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Other Demand Management

Use of alternative water sources for non-potable water would reduce the demand from
the city water supply, particularly under summer conditions. While rainwater tanks
and greywater reuse have a valuable role to play, particularly in dry summers, some
thought needs to be given to the following:

e Care needed with greywater reuse to protect health and prevent contamination of
the water supply.

e Financial cost to householder.
e Size of tank versus Nelson rainfall (seasonal pattern and total).
e Siting of rainwater tanks on the property.

e Rainwater tanks needs to be considered in the wider context of sustainability,
e.g. environmental cost of producing, transporting and disposing of a tank.

Innovative plumbing and appliance technology is rapidly advancing and may add to
better water conservation measures than tanks/greywater reuse alone e.g. Very low
water usage dual flush toilets 4.5/3 litres per flush compared with 11 litre standard,
and normal 11/6 dual flush, low water use clothes washers, low flow shower heads.

A full evaluation of alternative non-potable water sources suitable for Nelson, taking
into consideration Nelson’s current and future weather patterns was proposed in the
previous Asset Management Plan. This work still needs to be carried out when
resources permit.

Un-Accounted for Water/Water Losses

Council supplies approximately 7,500,000m?3 of water to the city each year. Of this
approximately 5,500,000 m?3 is accounted for through customer meters. The
remainder is the un-accounted for water that needs to be identified.

Sources of losses and Unaccounted for Water (UFW) are found in the following:
e Firefighting and hydrant flow testing;
e Overflows at reservoirs and losses during cleaning;
e Mains testing and flushing;
e Unknown connections;
e Use by contractors;
e Inaccurate meters;
e Pipe and fitting failures;

Controlling UFW can significantly reduce demand. UFW control also has an
environmental benefit as it reduces the quantities of water that are required to be
abstracted from the river sources and the amount of electricity required for the
treatment process and pumping across the city.

WaterNZ ‘Bench Loss’ software has been used to calculate the Infrastructure Leakage
Index (ILI) for the city which allows year to year comparisons and also benchmarking
between water supply authorities. It is a non-dimensional index which assesses the
overall efficiency of management of Real Losses in the system infrastructure (up to
the street/property boundary, in the case of New Zealand) at the current operating
pressure. The ILI is the ratio of the Current Annual Real Losses (CARL) to the
Unavoidable Annual Real Losses calculated on a system-specific basis. Where water is
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expensive, or scarce, or both, the objective should be to achieve an ILI not greatly in
excess of 1.0.

The infrastructure leakage index results since 2004 are shown in Figure 3-5.

Figure 3-5: Infrastructure Leakage Index for Nelson
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The Infrastructure Leakage Index has fluctuated over the past with a decrease
apparent over the last year.

This calculation was made with assumptions regarding un-metered consumption such
as flushing of mains, fire-fighting, use by contractors etc. Furth3.er work is required
to refine these assumptions. The viability of providing metered water tank filling points
around the city and where possible metered standpipes for flushing, needs to be
undertaken. This would allow more accurate measurements to be entered into the
calculation.

The World Bank Banding System for interpreting the Infrastructure Leakage Index is
shown in Figure 3-5.

Figure 3-6: World Bank Banding System for Infrastructure Leakage Index
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World Bank suggested strategies for each band are:

e A (0<ILI<2) Further loss reduction may be uneconomic unless there are
shortages; careful analysis needed to identify cost-effective improvement.

e B (2<ILI<4) Potential for marked improvements; consider pressure
management, better active leakage control practices, and better network

maintenance.

e C (4<ILI<8) Poor leakage record; tolerable only if water is plentiful and cheap;
even then, analyse level and nature of leakage and intensify leakage reduction

efforts.

e D (ILI>8) Very inefficient use of resources; leakage reduction programmes
imperative and high priority.

The water loss evaluation for Nelson is shown in Appendix E.

Table 3-6 shows water loss results from the WaterNZ spreadsheet for the past seven

years.
Table 3-6: Real Water Losses and Total Non-Revenue Water

Year Real Water Loss Total Non-Revenue Water

2016-17 23% 27.4%

2017-18 26.1% 31.6%

2018-19 25.9% 36.9%

2019-20 24.5% 29.3%

2020-21 18.8% 24.4%

2021-22 19.7% 24.8%

2022-23 22.1% 28.4%

Council’s maintenance contractor has leak detection equipment which is used to
search for and pinpoint the location of suspected water leaks. This service is made
available free of charge for locating leaks in private property.

Water leaks on hillsides and areas with clay/rock subsoil usually show quickly on the
surface, but on flat and gravel subsoil areas the water from leaks may flow away
without coming to the surface. Zone meters have been installed at strategic locations
in Stoke and Tahunanui to measure the flow into defined areas. Night-time flows
(when there is little domestic demand) can be checked for abnormalities and also the
inflow into a zone can be compared with the volume of water sold through the water
meters. Additional work is underway to break the city into District Metering Areas to

better monitor water usage by defined zones.

The Active Leakage Control Plan is shown in Appendix F.

This level of input will be continued until the scale of UFW can be more accurately
established and the need for additional effort assessed. One contributing factor to
UFW in Nelson is the very high water pressures in some areas of the City leading to
greater losses from leaks and normal service use. The Pressure Reduction Plan shown
in Appendix H aims to reduce pressures across the city where servicing constraints
such as sprinklers allow.
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The current strategy for UFW has a focus on the following:
e Check the installation and accuracy of meters at the water treatment plant.
e Complete the residential meter replacement programme.

e Check the installation and accuracy of all residential and commercial meters,
especially the high user meters. Council needs to better understand the
accuracy of these meters at all flow ranges and at all ages. Historically a core
set of residential meters have been tested regularly to check the loss of
accuracy over time. A new set will be chosen to begin the checks of the
replacement meters.

e Audit Council’s meter record database to check that all meters are read and
flows accounted for.

e Update records of contractor hydrant takes.

e Confirm meters are installed to all properties receiving water from the network.
e Complete the DMA work so losses can be tracked by smaller zones.

e Continue to leak check a section of the city each year.

As of 2016-17 the majority of the public network in the city had been checked for
leaks. While a number of small leaks were found and repaired no substantial leaks
were identified. The city is continuing an annual programme of monitoring sections of
the network for new leaks.

Further investigations of the large trunkmains that link separate areas of the city are

also underway. These sections are typically under main roads, in private property and
in the bush covered hillsides surrounding the city. They were not part of the previous

urban area checks owing to the difficulty arranging access to them.

Preliminary results from the section of original trunkmain from the water treatment
plant to Brook Street have identified a 9l/s discrepancy in flow meter readings
between the start and the end of the main. Over a full year this could equate to
approximately 280,000m3 of water lost from the pipeline.

In 2020 water meter accuracy checks were undertaken on the primary magnetic flow
meters at the water treatment plant. Two meters were found to be over-recording
flows. The preliminary results from these showed an over estimation of treated water
volumes of approximately 10%. This is a significant proportion of the expected real
water losses in the city.

The water supply bylaw controls access to the fire hydrant network and requires
approval to be sought prior to taking water. Backflow prevention has to be in place
and records must be kept of the volumes of water taken. To date the information from
contractors has not been audited for completeness or accuracy.

Water Conservation Strategy

The Regional Policy Statement requires that the Council as a water user must prepare
a Water Conservation Plan to limit or restrict the ‘non-essential’ portion of the urban
water supply in times of drought.
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3.5.

Revised water restrictions that will support the Water Supply Conservation Strategy in
this plan were adopted by the Council in June 2020 to better align the NCC approach
with that of TDC. These are included in Appendix B.

Asset programmes to meet demand
The Nelson Tasman Future Development Strategy 2022

The Nelson Tasman Future Development Strategy 2022 (FDS) provides capacity for
about 24,000 houses over the next 30 years in the combined urban environment.

In Nelson, the FDS identifies capacity for about 11,500 new dwellings, with 78% of
this growth to be achieved by adding new housing into existing urban areas, and the
remaining 22% expected to be through new greenfield expansions. This proportion
reflects community feedback supporting growth through intensification of existing
urban areas rather than expansion onto rural land.

Provision of intensification infrastructure is identified for the City Centre, Stoke and
Tahunanui, where higher density and mixed-use environments will see growth
consolidated. Most of the new greenfield potential identified are within the Maitai,
Marsden, and Ngawhatu valleys. Parts of Nelson Central and Tahunanui are subject to
flood risks and future intensification will be guided by the outcome of a Dynamic
Adaptive Planning Pathways process, which is currently underway.

Figure 3-7 shows the areas that are expected to grow and/or intensify in the coming
three decades and are identified for future growth in the FDS. As demand for
development becomes clearer they will be prioritised for services.
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Figure 3-7: Nelson Growth Areas
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Implementation of intensification projects is more complex than traditional expansion.
The Council does not have full control over the location or level of uptake of
intensification or urban expansion opportunities, as this is largely dependent on
decisions by individual landowners and/or developers. Where the Council can take a
lead include:

. Identify priority areas.

. Lead investment in urban amenity and public transport to encourage growth in
specific areas, such as the City Centre.
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The availability of water supply reticulation, detention and treatment facilities that
have capacity to service the proposed intensification will increase developers’ certainty
that the neighbourhoods they are investing in will be attractive to buyers.

While the exact nature of any services upgrades will need to be matched to the final
shape of any development proposals it is possible to develop draft proposals based on
ensuring there are clear trunkmain supplies to each part of the city and storage
reservoirs in the closer surrounding area. The preliminary servicing strategy is based
on renewal and upgrading of key supply pipelines from the city main supply to the
areas of interest so the city develops an identifiable ring main system around the
development areas that can be used to supply individual streets. Upgrading the
necessary network as part of the normal planned renewals allows the work to proceed
in @ more economical fashion and generally to match demand or to align with other
utility upgrading.

As Council and the community finalise clearer priorities for the development and
intensification areas a more detailed response can be considered.

More work is proposed on a water growth and intensification strategy in 2024/25-
2025/26 to respond to priority sites as they are identified.

Table 3-7 and Figures 3-8 to 3-11 show the sites forming part of the FDS.
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Table 3-7: Sites forming part of the FDS

Development Approx. Proposed Year Expected Cost
Area yield Network Upgrade for services
(dwellings) renewal and
upgrading
URBAN NELSON INTENSIFICATION GROWTH AREAS
City Centre South 285 IAF Bridge St, $11.4M
N-107 Collingwood St,
. Halifax St,
City Centre North 200 Rutherford St
N-108
Wood South N-109 | 100
Nile Street East N- | 200 Mahitahi growth
19 projects will support
Nile St East
Fairfield Park N-20 | 260
St Vincent N-288 120
Victory N-23 250 Upgrade trunkmain | TBA $2.75M
from CBD and
install ringmain
Toi Toi St Ridermain | 2031 - | $.5M
2033
Hospital/Nelson 250 Upgrade trunkmain | TBA $8.3M
South N-22 from CBD and
install ringmain
Waimea Road 80 Upgrade trunkmain | TBA $2.8M
North N-21 from CBD and
install ringmain
Stoke School (and 215 Upgrade trunkmain | TBA $4.25M
surrounds) N-28 from Songer Street
and install ringmain
The Brook N-289 280 Upgrade reticulation | TBA $750,000
as required
Washington Valley | 45 Renew and Upgrade | 2024 - | $6M
South N-287 reticulation 2032
Dodson Valley 215
Road (and
surrounds) N-15
Nayland North N- 235
24
Tahunanui Drive 150
East N-26
Stoke Centre N-27 | 125
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Nayland South N- 235

29

Port Hills N-35 90

Marlowe Street 230 Nayland Rd - 2024 $.2M
(and surrounds) N- Aldinga to Songer

101

Washington Valley | 50
North N-103

Victoria Road (and | 75
surrounds) N-104

Arapaki and Isel N- | 300
285

URBAN NELSON GREENFIELD GROWTH AREAS

Saxton N-11 900 Suffolk Road 2031 - | $.3M
e (Saxton to 2033
Griffin Site N-100 265 Ngawhatu) water 2028
ade )
upgr 2032 $3.86M

NCC - TDC Link

Orchard Flats 200
(Maitai Valley) N-
32
Maitahi/Bayview N- | 900 Maitahi & Bayview 2024 - | $8.36M
106 Development 2031
Growth Projects:
Install trunkmain
from Tasman Street
and construct
reservoir
Marsden and 2,150 Ngawhatu high level | 2026 - | $2.9M
Ngawhatu N-111 reservoir 2030

Orphanage West 80
N-112

Saxton Extension 160
N-115

Orphanage West 250
Extension N-116

RESIDENTIAL INFILL POTENTIAL

Nelson North (e.g. | 605 Atawhai Reservoir & | 2028 - | $1.9M
Atawhai, pump 2032
Marybank)

Nelson Central 1,040
(e.g. Britannia
Heights,
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Washington Road,
nelson Hill, Toi Toi)

Tahunanui (e.g. 470
Tahunanui Hills,
Princess Drive)

Stoke (e.g. Enner 1,400
Glyn, Suffolk Road)

ADDITIONAL GENERAL BUDGETED PROJECTS

Future growth and Intensification Projects 2024 - | $8.2M
2033

General Network upgrades: 2024 - | $5M
2033

PRV renewal valves SCADA electrical, water pump
station upgrades, water treatment plant upgrades

Growth Climate Change Adaptation projects and Water Model upgrade are not
included in the table above.

There is an element of upgrade for growth in most renewals and LOS works. For the
purpose of Table 3-7 only growth component projects have been considered.

Costs for specific years have been calculated from inflated figures.
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Figure 3-8: City Centre Map
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Figure 3-9: Maitai Valley Map
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Figure 3-10: Nelson South/Tahunanui Map
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Figure 3-11: Stoke and surrounds Map
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Capital projects in this asset management plan will provide options reports for parts of
these areas and construction of storage reservoirs to buffer demand. Long term
planning for network upgrades will be re-assessed as Council formulates a policy for
these future development areas. The following work programmes are expected to
continue:

e As future growth projections are available from the national census, the water
supply demand for the City will be revised.

e Reports on the Atawhai No 2 reservoir site will be completed and a report on

the Tasman District — Nelson City link will be commissioned if required.

Continue the water loss identification and reduction programme.

Continue the pressure reduction programme where fire flows allow.

Complete District Metering Areas and monitor demand by area in the city.

Investigate viability of metered contractor filling points and metered standpipes

for flushing to improve UFW results.

The need to ensure resilience in the network to maintain a reduced service in event of
emergency and the projected increase in demand caused by development north of
Cemetery Point means that Atawhai No. 2 reservoir (2500m3) has been programmed
for construction in 2024/25-2028/29 (subject to a satisfactory site being available).
Other reservoirs will be required to serve local growth.

e Malvern Hills to serve the ridge between Botanical Hill and Dodson Valley. The
construction of this smaller reservoir will be ‘as required by development’.

e The need for other reservoirs as the city expands has been recognised and
allowed for, in general terms, in the capital expenditure tables but not necessarily
scheduled by exact location as the timing and location of future development is
uncertain.

Supply capacity

At the abstraction rates currently authorised in the resource consents, Nelson City has
sufficient source water to meet predicted demand through a 1 in 60 year drought for
the foreseeable future.

It should be noted that this may change if future resource consents are varied or
demand changes from that predicted.

Possible augmentation options to make up any future deficit were considered by
Council in 2007. It should be noted that these do not replace the existing sources but
merely bridge the difference between existing supply and future demand. Details are
in the following reports prepared by Opus International Consultants:

e Maitai Pipeline and Alternative Water Sources — Options and Costs, Opus
International Consultants Ltd, 2006

e Feasibility of Raising the Water Level of Maitai Dam, Opus International
Consultants Ltd, and Tonkin and Taylor Ltd, 2007

Options are:

e Roding High Dam. A high dam at the Roding could increase the Roding supply.
The estimated cost for 10,000m3/day is $75-100million.

e Waimea Dam. A fourth possible source of raw or treated water to the city is via
the aquifers under the Waimea Plains and/or through the TDC reticulation. The
future of this option is dependent upon a separate process with the TDC.

e The present capacity of the Nelson Water Treatment Plant at the Tantragee
Saddle is 40,000-50,000m3/day. It is likely that with improved future technology
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the flow rate of new replacement membranes will improve with an increase in
capacity to 50,000m3/day using smaller or fewer membranes.

e Raising the top water level at the Maitai Dam. An adjustable weir could be
installed on top of the existing spillway weir so that additional water could be
impounded. Obermyer Spillway gates are bottom hinged spillway gates. They
are most simply described as a row of steel gate panels supported on their
downstream side by inflatable air bladders. By controlling the pressure in the
bladders, the lake elevation can be maintained at user-selected points. The
standard pneumatic controller provides accurate upstream pond control, and
discharges water appropriately to maintain upstream lake elevation through a
range of flows. This means that the existing spillway with such a spillway gate
can be used to increase the water level, whilst allowing flood flows through as per
normal.

o If the lake level is raised by one metre, the storage is increased by 350,000m3.
Additional work would be required to alter the auxiliary spillway and to clear an
additional one metre band of vegetation around the lake perimeter.

e "Dead” Storage. The bottom 900,000m3 of water in the dam can now be
accessed from the duplicate raw water supply pipeline using gravity or the
booster pump in the pipeline adjacent the Maitai Motor Camp for more than
16,000m3/d.

The bottom layer of the Maitai dam lake has some organic material as well as
elevated levels of heavy metals from the surrounding hills. The seasonal anoxic
nature of this layer has led to the investigations of aeration options for the lower
levels of the dam. Additional capital expenditure required to complete the
improvement of the quality of this water has been included in this Plan. There will
also be additional operational costs in running the Maitai pump station when the
“dead” storage is utilised.

Extensions to the area supplied
Eastern Foothills

The Foothills Trunk Main is able to provide water to a large area including Upper Brook
Valley, Upper Enner Glynn Valley, Marsden Valley, the ridge between the Ngawhatu
and Marsden Valleys, and Ngawhatu Valley.

Nelson North

When the City water supply was extended to the Glen in 1990, high pressure pipework
was laid along State Highway 6 from Allisdair Street to Todds Bush Road, with
provision made for a pressure reducing valve at Todds Bush Road. This was to enable
increased flow in the pipeline as far as Todds Bush Road.

Provision was also made in the pipework for an extension beyond the Glen turnoff. In
2003 the main was extended from the Glen turnoff to Hillwood at the foot of Gentle
Annie by a private developer.

Extension over Gentle Annie would provide only a low volume rural restricted supply to
existing properties in the area.

At its meeting on 24 October 2002, Council resolved that the pipeline not be extended
beyond Hillwood subdivision unless a change to the Nelson Resource Management Plan
allows more intensive development in the Nelson North area and the costs would be
met by those being served.
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Covered Storage

Additional storage reservoirs are expected to be constructed in the future to match
growth and Council’s ideal capacity of 24 hours demand. Table 3-8 sets out the future
reservoirs identified to date.

Table 3-8: Proposed Reservoirs

Name Location Year Proposed Capa_::lty
(m?)
Atawhai No. 2 Todd Valley 2024-29 2,500
Ngawhatu Ngawhatu Valley. Yet to be determined. 2026-30 1,000
(to service future subdivisions)
Future Growth Areas Nelson- North and South. Yet to be 2034-38 5,000
determined to match growth areas. East
Nelson possible in years 1-3.
Proposed Total 8,500
Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 130



4. Lifecycle management

Lifecycle Management has a direct impact on the provision of water supply services to
the residents and businesses of Nelson through the measures that need to be
implemented to achieve levels of service. Lifecycle Management will allow NCC to
clearly identify both the short and long term requirements of the water supply system
ensuring that a cost effective service is delivered to the community.

As with many other urban areas across the country, much of the 3 waters network in
Nelson was developed during a period of intense urbanisation and conversion to public
servicing from the 1960s and 70s.

Asset Lifecycle

Assets have a lifecycle as they move through from the initial concept to the final
disposal. Depending on the type of asset, its lifecycle may vary from 10 years to over
100 years. Key stages in the asset lifecycle are:

Table 4-1: Asset Lifecycle

Asset planning When the new asset is designed - decisions made at
this time influence the cost of operating the asset and
the lifespan of the asset. Alternative, non-asset
solutions, must also be considered.

Asset creation or When the asset is purchased - constructed or vested in
acquisition NCC. Capital cost, design and construction standards,
commissioning the asset, and guarantees by suppliers
influence the cost of operating the asset and the
lifespan of the asset.

Asset operations When the asset is operated and maintained - operation
and maintenance relates to a number of elements including efficiency,
power costs and throughput. Maintenance relates to
preventative maintenance where minor work is carried
out to prevent more expensive work in the future and
reactive maintenance where a failure is fixed.

Asset condition When the asset is examined and checked to ascertain
and performance the remaining life of the asset - what corrective action is
monitoring required including maintenance, rehabilitation or

renewal and within what timescale.

Asset When the asset is restored or replaced to ensure that
rehabilitation and | the required level of service can continue to be
renewal delivered.

Asset disposal and | Where a failed or redundant asset is sold off, put to
rationalisation another use, or abandoned.

é}d Aging Process and Increasing Risk \e>

Asset Failure Modes

Generally it is assumed that physical failure is the critical failure mode for many
assets. However the asset management process recognises that other modes of
failure exist. The range of failure modes includes:
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Table 4-2: Asset Failure Modes

Structural

Where the physical condition of the asset is the measure of
deterioration, service potential and remaining life.

Capacity

Where the level of under or over capacity of the asset is measured
against the required level of service to establish the remaining life.

Level of Service
Failure

Where reliability of the asset or performance targets are not
achieved.

Obsolescence

Where technical change or lack of replacement parts can render
assets uneconomic to operate or maintain.

Cost or Economic
Impact

Where the cost to operate and maintain an asset is greater than the
benefit it delivers

Operator Error

Where the available skill level to operate an asset could impact on
asset performance and service delivery.

The Lifecycle Management Programmes cover the four key categories of work
necessary to achieve the required outcomes for the water supply activity. These

programmes are:

Table 4-3: Lifecycle Management Programmes

Management Programme:

Management functions required to support the other
Programmes - Developed and Implemented by NCC.

Operations and Maintenance Programme:

Developed, Managed and Implemented by NCC.

Maintaining the

To ensure efficient operation and serviceability of the service potential of

assets so that they achieve their service potential over the assets and

their useful lives - Developed, Managed and ensuring that the

Implemented by NCC. assets achieve that
potential

Renewal Programme:

To provide for the progressive replacement of

individual assets that have reached the end of their

useful lives - Developed, Managed and Implemented

by NCC.

Development Programme:

To improve parts of the system currently performing Closing service gaps.

below target service standards and to allow Meeting future

development to meet future demand requirements - demand
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The Operations & Maintenance and Renewal Programmes are focused on maintaining
the current service potential of assets, and are primarily driven by the condition of
assets although asset performance is often an indicator of asset condition.

The Development Programme is focused on closing service gaps by increasing the
service potential of the water system and is primarily driven by the performance of
assets and the need to accommodate growth in the City.

Community infrastructure is installed and maintained on the understanding that the
assets are provided in perpetuity for the benefit of future generations. Longevity of an
asset is a prime consideration when design and planning is undertaken for new or
replacement components in the network. Sustainability has been reflected in the
decision making process when designing and constructing the water supply network.

4.1. Background data

The Council has implemented the Infor Asset Management System. It is used to
generate works instructions or Service Request Instructions to the utility services
maintenance contractor and to link job instructions to the particular section of the
network requiring repair, thereby building up a long term maintenance history of the
network.

Once a history has been established, maintenance history and age will be used to
assist in a deterioration model that will be used to optimise pipe replacements.

With the purchase of Network Analysis software and monitoring equipment, further
work, such as area metering, has been carried out to determine areas of excessive
water loss.

4.1.1. Physical parameters
Summary of Assets

NCC is responsible for a wide variety of assets that constitute the NCC water supply
network. Table 4-4 sets out the summary of assets at the 2023 valuation.
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Table 4-4: Summary of Water Activity Assets as at June 2023

Asset Category km units
Reticulation incl ridermains 354.3

Trunk Mains 45.4

Maitai Pipelines 17.3

Roding Pipeline 10.7

Maitai Water Supply Scheme 1
Roding Dam 1
Treatment Plant 1
Tunnels 3.5

Reservoirs 51
Pump Stations 13
Pressure Reducing / Control Valves 57
Air & Non Return Valves 200
Gate Valves 4,559
Manholes 111
Hydrants 2,690
Residential Meters 19,750
Commercial Meters 1,815
Network reticulation meters 56
Customer Connections 21,610
(including unmetered sprinkler connections)

Total
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Table 4-5: Watermains Lengths by Material as at June 2023

Material km
Black Asbestos Cement 9.2
White Asbestos Cement 94.3
Blue Brute Pipe 0.29
Cast Iron 0.45
Ductile Cast Iron 2.0
Pit Cast Iron 15.08
Spun Cast Iron 31.01
Concrete 14.96
Copper 12.87
DICL 13.36
Galvanised 2.17
High-density polyethylene pipe 35.62
MDPE Medium Density Polyethylene 38.01
PVC 138.38
Steel Concrete Lined 35.06
Steel Pitch Lined 2.2
Other 0.1
Grand Total 451.8

Table 4-5 accounts for scour pipes, firemains, irrigation pipes, tank pipes, and bypass
mains.

Reticulation

Figure 4-1 provides details of the installation date/material distribution of the Council’s
water supply network.

Figure 4-2 presents the same information, but showing the expected replacement cost
by theoretical renewal year.

Figure 4-3 shows the expected length of pipe by theoretical renewal year.

The three figures illustrate the future renewal challenge for Council with significant
lengths of pipework expected to be renewed in the next 10-20 years.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 135



Figure 4-1: Year of Installation / Material Distribution

Length of Water Pipes by Installation Year
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Figure 4-2: Estimated Renewal Cost Year/Material Distribution

Total Replacement Cost of Water Pipes by Theoretical Renewal Year
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Figure 4-3: Theoretical Renewal Year / Material Distribution

Length of Water Pipes by Theoretical Renewal Year
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Table 4-6: Working Life of Water Reticulation Assets (Years)

Type Low High Tru!1k Itllait_ai R_odipg
Pressure Pressure Main Pipeline | Pipeline

Asbestos Cement (Black) 80 70 65

Asbestos Cement (Fibrolite) 80 70 65 70 80

Ductile Cast Iron 110 95 90 90

Pit Cast Iron 120 105 100

Spun Cast Iron 100 90 85

Concrete 70 65 60 72 85

Copper 90 80 75

Galvanised Iron 70 55 50

HDPE 85 70 65

PVC 85 70 65 70 85

Concrete Lined Steel 90 80 75 72 85

Pitch Lined Steel 90 80 75 72

The nominal working life of the reticulation pipework is based on a survival model
prepared on the basis of experience of 10 European water supply systems!. The
results of the model show good agreement with the experience to date in Nelson City.

High pressure reticulation was assigned a slightly shorter life because of the greater
working stresses the pipe and fittings will experience.

Trunk mains have been assigned a shorter life again, because of the more serious
implications of a pipe failure and the consequent need for a higher standard.

Fixed structures such as dams, tunnels and reservoirs have been assigned a life
expectancy of 100 years.

Pump station structures have been assigned a life expectancy of 100 years,
pipes/valves a life of 70 years, and pumps/control equipment 20 years.

The construction year for each individual section of pipe has been researched from
field books, plans and other records. This information has been entered into the
database to allow the age of the pipes to be calculated.

Reticulation

The Central City and Port Hills was one of the first areas developed in Nelson and was
reticulated with cast iron and steel pipe. The 75mm diameter cast iron pipes have
largely been replaced with 100mm or 150mm diameter PVC pipes over the last 10
years. Their performance however suffers from iron tubercles developing on the inside
of the pipes. These restrict the flow, and slough off and can cause orange specks in
the water which can stain washing and lead to dirty water complaints. However, the
strength of the pipe is not affected by the tubercles.

Growths develop on the inside of cast iron pipes caused by iron bacteria. The bacteria
are autotrophic and obtain energy from inorganic compounds. They use carbon

1 Journal of Water Supply: Research and Technology - AQUA Vol. 45, No. 5, pp. 221-231,
1996
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dioxide as a carbon source. They oxidise soluble ferrous iron to less soluble ferric
iron. The bacteria deposit oxidised iron Ferric Hydroxide as a red-brown coloured
slime. Iron bacteria thrive in unlined cast iron pipes.

Another source of dissolved iron was from lower levels of the Maitai Lake when this
water is used in preference to turbid water from upper levels when the river is in
flood.

There is no simple or inexpensive way of controlling iron bacteria in distribution
systems.

The growths can be minimised by using high chlorine residuals, treating the water at
source and lining of unlined cast iron pipes.

Cast Iron Watermains
Cast iron pipes generally have a long life before deterioration failure.
The failure of cast iron is often at the joints.

Older pipes are lead jointed. These joints sometimes work loose due to internal
pressure, earthquake, or traffic vibration. The joints are repaired by re-caulking
where possible or by cutting out the joint area and replacing it with a new section of
pipe and two gibault couplings.

There is also a possible health hazard with the lead dissolving in the water, particularly
near dead ends where there is reduced flow, and the water is in contact with the joint
for longer.

There are proprietary processes to scrape and reline cast iron pipes with either cement
mortar or epoxy coatings. This eliminates the effects of tubercles and lead joints as
noted above.

It is therefore proposed to investigate the feasibility of refurbishment of cast iron
reticulation pipes 100mm diameter and larger rather than abandoning them.

Cast iron pipes may be weakened by changes to the chemical composition of the pipe
material over time, such as graphitisation.

Cast iron pipes, being brittle are liable to damage due to traffic loadings and point load
over or under another service such as stormwater pipe, etc.

In assessing the reason for a cast iron pipe failure the cause of the failure will be
carefully ascertained.

Asbestos Cement Watermains

The Water Supply Managers Group of the New Zealand Water and Waste Association
has produced a report entitled “"Condition Rating of Asbestos Cement Watermains”
which includes (on hard copy and electronic) a copy of: the National Specification for
Sampling and Testing, the Life Expectancy Model, the Deterioration/Life Curves, and a
copy of the current database of results.

This document will be used to assess the condition of asbestos cement pipes in
Nelson.

Pipes of larger diameters and pipes of higher pipe pressure classes have thicker walls
to provide the necessary hoop strength.

However pipe wall degradation is nearly constant for all pipe sizes and classes,
therefore smaller diameter, lower pressure class pipes will fail earlier, and large
diameter higher pressure class pipes may never fail from deterioration.
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Most asbestos cement pipe laid in Nelson is Class D. The exceptions are where higher
pressure classes were required for specific high pressure lines.

It appears that the relationship between ground conditions and deterioration is not
completely proven but may be worth investigating for critical pipelines.

By sampling and testing the remaining wall thickness on existing pipes it may be
possible to predict the year of first deterioration failures in each asbestos cement
pipeline.

Most AC pipelines in Nelson are 100mm and 150mm Class D pipes, laid between the
1950s and 1980s during the subdivision boom in Stoke, Atawhai and the Victory
Square area.

These pipelines are of the same size, class, operating pressure, and ground conditions,
and can therefore be aggregated to derive the top down deterioration model for
Nelson.

Similarly there are some 50mm diameter class D rider mains which can be
aggregated. As noted above these pipes are likely to be the first to fail from
deterioration. They are also most likely to fail due to, for example, traffic loading,
again due to the relatively thin wall thickness required for the low internal pressure
hoop stresses.

A few trunk mains are 200, 300, 375, and 450 mm asbestos cement of varying
pressure classes (e.g. the 375mm trunk main from Neale Park to Vickerman Street is
C28. A 375mm pressure class C dimension pipe, but with a stronger asbestos cement
mix in the wall). As noted above, these pipes are the least likely to fail from
deterioration.

Sampling and testing for pipe wall softening will be carried out using the standard
methods described in the “Condition Rating of Asbestos Cement Watermains” manual.

Asbestos pipe was imported from Britain and Italy in the early 1950s. It is coated
with bitumen and is colloquially known as “Black Asbestos” cement pipe.

New Zealand made “Fibrolite” asbestos cement pipe does not appear to be softening.

A programme of replacing 50mm diameter “Fibrolite” pipe and 100mm diameter
“Black Asbestos” pipe has commenced.

Trunk mains
Maitai Pipeline

The Maitai Pipeline was laid in 1963 using 900mm diameter concrete pipe on concrete
cradles. 750mm diameter steel pipe was used for the syphons where the pipeline
crosses from one side of the valley to the other.

The pipeline is vulnerable to damage from rock fall which can be caused by either
major storms or earthquakes. The leakage that can be caused by a rock fall is far
more serious than weeps from circumferential cracks.

An inspection in 1998 identified movement in a section of the pipeline near Groom
Creek. This was caused by a large earth flow following a period of heavy rain. A
100m long section of affected concrete pipe was replaced by a welded steel pipe,
supported on concrete columns, founded on solid ground beneath the earthflow

Stantec (MWH) Ltd have completed a geotechnical assessment of the existing Maitai
Pipeline route in 2017. The level of risk is given a rating from low to very high and
has been based on:
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e Identification of hazards (e.g. rockfall, slumping, shallow sides, etc);
e Likelihood of the event or hazard (e.g. likely to rare);

¢ Consequence of event hazard (e.g. from insignificant — no leaks or obstructions
to major — multiple or greater than 10m of pipe destroyed, access lost, loss of all
flow for over 1 month).

A small number of items were identified as needing immediate attention- removal of
trees that pose a risk to the pipeline if they fall and inspection of the steel sections at
Fiddlers Elbow and adjacent the Maitai Motor Camp. These items will be addressed
2017/18-2018/19.

Since 1989 maintenance effort has been put into repairing the worst of the cracks and
sandblasting and painting the steel syphons. To clear the ground from under the pipe
to allow complete painting, it has been necessary to construct additional concrete
supports under the pipe.

In 2007 Council decided to duplicate the section of the pipeline from the Maitai Dam to
the Water Treatment Plant with a new pipe laid down the Maitai Valley Road. The pipe
size has been optimised by providing pumping for peak flows. It was also decided that
the existing pipeline should be kept in use for as long as possible to minimise pumping
costs. As the breakeven point is about 20 years, painting of the steel syphons should
be continued in future asset management plans.

On 30 July 2008 a section of the pipeline approximately half a kilometre downstream
of the Treatment Plant was damaged by wind thrown trees. Duplication of this section
of pipeline (WTP to Westbrook Terrace) with a pipeline laid in Tantragee Road, Brook
Street, and Westbrook Terrace has been completed in 2016/17.

The August 2022 storm event lead to a 12m section of the pipeline being washed out
after forestry slash above the bench mobilised and flowed down a gully onto the
pipeline. The replacement pipeline and bridge took 11 weeks to complete.

This event also resulted in a number of other issues with the city water supply as
follows:

e The mains power to the WTP from the Network Tasman supply was cut off after
the lines in the Maitai Valley were damaged.

e The emergency generator at the WTP initially ran for approximately two hours
and then failed. A back up generator was located at the Fulton Hogan York
Valley quarry and had to be brought to site the next day. There was insufficient
diesel storage at the WTP and urgent supplies had to be arranged.

e The Roding raw water supply was also stopped when debris blocked the intake
screens.

e For approximately two days the duplicate raw water pipeline from the dam to
the WTP was the only source of raw water to the WTP. Renewed heavy rainfall
led to local scouring of the Maitai Valley Road and exposed this pipeline.

e Until the second emergency generator was commissioned the city was reliant
on the treated water stored in the city reservoirs.

e The Maitai Valley pump station on the duplicate raw water pipeline could only
be accessed by the Maitai Valley Road which was damaged and not passable
through the storm. Operation of the pump station required manual switching
and an emergency generator as a result of the mains power outage.
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Some additional works have been scheduled to improve the resilience of the WTP and
the raw water supply as follows:

e A second emergency generator has been purchased and installed at the WTP in
2024.

e Additional emergency generators will be installed at the dam and caretakers
houses.

e Sufficient diesel will be stored at the WTP to supply the generator(s).
e The Maitai Pump Station will be better automated or able to be run remotely.
Roding pipeline

The Roding pipeline was constructed in the early 1940s at the same time as the
Roding weir. The pipeline runs through a 2.7 km long tunnel under the Barnicoat
Range, down Marsden Valley and along SH6 to Tahunanui.

The timber shoring in the tunnel was upgraded in 1992 and is considered to be in
good condition. The tunnel and the concrete pipeline within it are inspected annually.

The remainder of the pipeline is constructed of steel pipe. Replacement has been
programmed within 20 years on an age basis only. Condition inspection was carried
out in 2014 for the tunnel plus the Marsden Valley pipeline. Further detailed
investigations of the tunnel were carried out in 2021. Significant hazards exist in the
tunnel which has lead to more detailed entry requirements of contractors when
accessing for inspection or pipe repairs. Budget provision has been made in this AMP
for a detailed engineering study of the tunnel to inform the long term future of the
Roding supply-line to Marsden Valley.

Foothills Trunk Mains

The Roding Transfer Pipeline was constructed in 2003/04 using 300mm and 375mm
diameter ductile iron pipe. Steel pipe, of the same size, was used where the pipeline
crosses two steeply incised creeks.

The pipeline is made up of two pipes buried full length in the same trench.

One pipeline carries raw Roding water from the Marsden Valley (raw water) trunk
main to the Water Treatment Plant. The other pipeline carries treated water back to
the Marsden Valley (treated water) trunk main.

Water is pumped to a high point (250m) at the saddle between Brook and Enner
Glynn valleys. It then falls under gravity the remaining distance. Pressure reducing
valves at the Marsden Valley end reduce the pressure to 170m maximum and at the
Water Treatment Plant to 7m.

The raw water pipeline is also connected to a hydro electricity generator to capture
some of the energy of the water in the pipeline.

Other Trunk Mains

The remainder of the trunk mains in the City have been installed since the 1960s and
are in fair-good condition.

Steel Trunk Mains
Steel pipe is used for trunk mains as they are larger diameter, high pressure mains.

Steel pipe suffers from electrolytic corrosion due to “cell effects” between the steel
pipe, other metals, and the soil. Where electrons leave the pipe, the metal is eaten
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away. Properly coated pipe is insulated from the soil and is therefore protected. The
coating can however be incomplete, or have been damaged during pipe laying.

The trunk mains in Brook and Tasman Streets (between Larges Lane and Bridge
Street), and under the Maitai River (at QEII Drive) are protected by an impressed
current system where electrons enter the steel pipe via the coating defect and exit to
the soil in a special anode bed. The Fiddler’'s Elbow Syphon on the Maitai Pipeline is
similarly protected, but with a sacrificial zinc anode.

The systems were installed in 1995 and 1996.

In 2000 it was found that the ground anode bed in Bronte Street needed replacement.
This was carried out in the 2001 financial year.

An audit of these systems is required in the next five years.
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Table 4-7: Working Life of Water Assets (Years)

Life (Years)

Manholes
Standard < 1250 dia 84
Standard >= 1250 dia 72
Flow measuring manholes 50
Meter manhole 80
Valves
Air/NRTN 35
Pressure Reducing 35
Gate valves <250 dia 84
Gate valves >=250 dia 72
Hydrants
<250 dia 84
>=250 dia 72

Maitai Water Supply Scheme

Dam and platform 200
Concrete structures (spillway etc) 100
South Supply Intake 50
Roding Dam 100+
Other
Reservoirs 100
Tunnels 100
Stoke reservoir overflow pipe 80
Manifold and meter boxes 80
Service laterals 80
Meters 15

Headworks (including Dams and Intakes)
Maitai Water Supply Scheme

The Maitai Water Supply Scheme dam was commissioned in 1987. The Scheme can
abstract water from the North Branch Reservoir or the run of river intake on the South
Branch.

The Maitai Dam is an earthfill dam with crest height approximately 36m above the
North Branch riverbed see Figure 4-4.
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Figure 4-4: Maitai Dam Bathymetric Model

Usually water for Nelson’s water supply is taken directly from the ‘run of the river’,
from the Roding River and the South Branch of the Maitai River. To compensate for
this loss of water (particularly during times of low flow), water is released from the
Maitai Dam to the Maitai River, to increase river flows to at least the level required by
Council’s resource consent.

The Maitai reservoir retains higher levels of organic material than run-of-river flows,
and there are some slightly elevated levels of minerals as a result of the close
proximity to the Nelson Mineral Belt. However, the greatest impact on water quality
comes from the tendency of the Maitai Dam to stratify?, resulting in anoxic (oxygen-
depleted) conditions at the base of the Dam. This variable water quality at different
times of the year occurs in most large dams.

The lack of oxygen in the colder water (in the lower levels of the Dam) creates a
challenging environment for freshwater aquatic life. In addition, elevated levels of iron
and manganese occur in the water as these chemicals become soluble. Discharging
this water to the river can lead to a poor quality environment until the water becomes
oxygenated. In recent years Council has only discharged this water during storm
events, when the impact is greatly reduced.

However, as the frequency and intensity of droughts are predicted to increase over the
next 30 years as a result of climate change, it is likely Council will be more reliant on
the release of Dam water to maintain flow levels, rather than only doing so during
storms. This increases the need to address water quality in the Dam.

In addition, the desire for improved water quality and quantity in the Maitai River may
drive increased use of the Dam water for the water supply. The new water supply
resource consent gained in 2019 has increased the minimum flow from 175 litres per
second to 230 litres per second (as the Dam gets emptier during dry periods this
minimum flow reduces down).

2 This means a layer of warm water settles over the heavier, cooler water below, and this restricts the movement of
nutrients which then become more concentrated in the cooler water over the summer months.
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Currently, one cubic metre of water is added to the river (from the Dam) for every one
cubic metre taken from the run of the river.

Under the new approach (a higher minimum flow) the drain on the Dam is quite a bit
quicker due to the combined effect of augmenting the river flow, and using water from
the Dam for the water supply more frequently.

Ongoing trade-offs are likely between the need to keep the Dam full at the beginning
of summer to maintain resilience to droughts and the need to enhance the Maitai
River’'s environmental values.

One way to avoid anoxic conditions in the Dam from impacting on the quality of water
released into the Maitai River is to aerate the Dam, either by removing the
stratification layer or introducing oxygen to the anoxic layer.

Removing the stratification layer can be achieved by installing a network of aeration
pipes with larger diameter holes that provide a steady upward flow of air when
charged. The flow of bubbles acts to mix the layers and prevent the stratification
developing. The potential downside of this action is to homogenise the water column
and remove the colder layer at the base of the dam. The advantage is that the
technique is well understood and in use in lakes around the world, including New
Zealand.

The alternative option is hypolimnetic aeration- this technique seeks to maintain the
temperature difference across the water column and just introduce sufficient small
diameter air bubbles to the lower layer to counter the anoxic tendency. The benefit of
this is to allow a range of habitats within the dam and maintains cooler water in the
lower levels of the reservoir.

Council has completed a project to evaluate the two options and confirmed that the
de-stratification option is preferred. Detailed design is underway and air compressors
have been ordered in 2023. Construction is expected to be completed in 2024-25.

The timeframes for the project were set by the conditions of the resource consent
RM165192 (11 March 2019) as follows:

Dissolved Oxygen

9. That within 5 years of the date of the commencement of this consent, the Consent
Holder shall ensure the concentration of dissolved oxygen in the North Branch
Reservoir is maintained at or above 50% saturation at all depths, by implementing
measures identified such as mixing or hypolimnetic aeration).

Within 2 years of the commencement of this consent the Consent Holder shall provide
a report to the Nelson City Council’s Group Manager Environmental Management
detailing the measures to be implemented to achieve the concentration of dissolved
oxygen throughout the North Branch Reservoir is maintained at or above 50%
saturation at all depths.

In 2022 a variation to the consent was sought and granted. The revised
timeframes for the project are now as per RM165192V1 (22 September 2022)

9.1 Within 7 years of the date of the commencement of this consent, the Consent
Holder shall implement the recommended measures identified in the report required
under condition 9, such as mixing or hypolimnetic aeration to enhance the
concentration of dissolved oxygen throughout the North Branch Reservoir so that it is
maintained at or above 50% saturation at a minimum of 90% of reservoir depths for
95% of the summer (November-April).
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Roding Dam

The Roding Weir was commissioned in 1940. In 1972 the concrete structure was
raised by 1.5m to its current height of 11m above the downstream riverbed.

The weir initially created approximately 40,000 cubic metres of storage. Major floods
in 1985 severely damaged some of the upper catchment so there are now significant
amounts of gravel and sand coming down the catchment that have filled in the storage
behind the weir. This material has been removed but every time the storage area was
cleaned out nature simply delivered more material to fill it in.

With the need for storage reduced by the presence of the Maitai Dam, the decision
was taken to build an intake on the downstream face of the weir in 1988. As the water
flows over the weir some of it falls through the intake’s screens and into the pipe work
which then delivers it into the water supply system. This has proved very effective and
has stopped a lot of the silt and sand getting into the water supply system. The
volume behind the weir has been allowed to fill in and it now appears to have reached
a stable level. The storage volume behind the weir is now no more than 3,000-5,000
cubic metres. The diversion tunnel gate was renewed in 2002/03. It is now more
readily opened to allow gravel to be flushed through on the falling side of a flood, to
prevent gravel build up.

Covered Storage
Table 4-8 sets out the existing covered reservoir storage across the city.

Table 4-8: Reservoirs and small concrete tanks

Earthquake
Reservoir . . Installation fleS|gn
Name Location Material Date ) 3 importance
Capacity m category for
tank structure~

Thompson Ariesdale Terrace Concrete 1963 2,300 4
Terrace No. 1
Thompson Ariesdale Terrace Concrete 1974 5,300 <4
Terrace No. 2
Stoke No. 1 Marsden Valley Concrete 1996 2,500 4
Stoke No. 2 Marsden Valley Concrete 2006 2,600 4
Atawhai No. 1 Walters Bluff Concrete 2002 2,500 4
Clearwater Tantragee WTP Concrete 2004 3,000 4
Stoke High Level | York Valley Steel 2011 2,500 4

Saddle
Observatory Hill Princess Concrete 1990 300 <4
No. 1 Drive
Observatory Hill Princess Concrete 2014 440 4
No. 2 Drive
Panorama Drive Concrete 185 4
The Glen Steel 1991 110 <4
Bishopdale Bills Drive Steel 2020 200 4
Todd Bush Skylark Rise Concrete 2003 5 tanks 22 each | Unknown?

29 Springlea Concrete 1 new 22 each .
Springlea =pring 2005 tank, 4 Unknown

Heights o

existing

Ledbury Road 1 Norwest Way Concrete 1994 4 tanks 22 each | Unknown”
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Earthquake

Reservoir . . Installation flesngn
Name Location Material Date ) s importance
Capacity m category for
tank structure”
; 25 each | Unknown*
Strathaven Place 27 Strathaven Plastic 2020 2 tanks
Place
Fairleigh Komako Way Plastic 2019 3tanks | 22each | Unknown®
Unknown#*
Atmore Terrace* | 1 Atmore Concrete 1993 2 tanks 22 each
Terrace
Larges Lane 30 Larges Lane Plastic 1990
Saddle tanks Marsden Saddle 2000 2 tanks
Koura Koura Rd Plastic 2019 22
Montebello** Timber 2011/19 2
reservoirs
Roding Dam tank | Roding Dam Concrete 1939
Roding raw
water line surge Marsden Valley 2005
tank
WTP lagoons 2014
surge tank
Steel Various
Surge tanks Brook/Maitai 1962/63/96 9 22 - 100
TOTAL 22,419
CAPACITY

* Atmore Terrace tanks are not currently connected to the reticulation and are used
for storage and for firefighting purposes.

** Temporary timber tanks for duration of subdivision. Owned by developer,
maintained by NCC.

*x* Koura Rd tank is part of pump station

A The NZS 3106: Code of Practice for Concrete Structures for the Storage of Liquids
describes category 4 as ‘Must remain operational and functional post-earthquake’.

# TBC with manufacturer.

Reservoirs

The two reservoirs at Thompson Terrace were constructed in 1963 and 1974. Both
reservoirs were strengthened in 1991/92 to improve the seismic performance.

In 2000, an engineering inspection was carried out on the roof structure of the
2,500m3 reservoir at Thompson Terrace. It was found that the roof cladding was
perforated and that some of the trusses were badly corroded. The roof was replaced in
2001/02 with fibreglass cladding supported by an external steel structure.

A further engineering inspection was carried out on the rest of the reservoir in 2002

while it was drained for roof construction.

floor were in need of replacement. This has been completed.

It was found that the water seals in the
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The Stoke Nos.1 and 2 Reservoirs, Stoke High Level Reservoir, Walters Bluff
Reservoir, Clearwater Reservoir and the Observatory Hill Reservoir are of more recent
design and are category 2.

There is both mechanical and electronic equipment at the reservoirs to control and
monitor refilling.

An additional reservoir at Observatory Hill was constructed in 2014 to provide water
storage for the residential subdivisions in the area.

Following the 2011 Christchurch earthquake Council undertook a review of the
reservoirs to identify any improvements that could be made using the knowledge
gained from Christchurch. To date the smaller Thompson Terrace tank and Walters
Bluff reservoir are in the process of being strengthened. A range of minor works to
valves and tank draw off points at other tanks are being carried out under the
operational contract.

Pump Stations

Nelson generally has a gravity fed system. (The Marsden Supply is at 170m City
Datum and the Clearwater Reservoir at 155m City Datum). There is therefore low
dependency on pumps.

The City has nine operational pump stations in the reticulation network and two in the
raw water delivery lines. All have been constructed since 1990. The Austen Ward
Heights pump station has been decommissioned and Thompson Terrace pump station
is planned to be completed with an adjacent subdivision. The WTP has multiple pumps
including the treated water return pump to Marsden Valley.

Table 4-9: Pump Station Locations

Location Number of Maintenance Year Installed
pumps contractor / Comments

On main raw water delivery 2 FH 2014

line adjacent the Maitai camp

ground

Marsden Valley raw water 2 FH 2004

delivery from Roding supply

Water treatment Plant Multiple FH 2004

Princes Drive 2 Nelmac 2000

Thompson Terrace 2 NA Not operational
yet.

Clarence Drive 2 Nelmac Under
construction
Aug2022

Wastney Terrace 3 Nelmac 2007

Bishopdale Ave (adjacent no 2 Nelmac 2007

101)

Springlea Heights 2 Nelmac 2005

Hutson Street 1 Nelmac 2017
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Montebello Ave 3 Nelmac 2011
Van Diemen Street 1 Nelmac 1995
Austen Ward Heights NA NA Decommissioned
Panorama Drive 2 Nelmac 1999
Farleigh Street 2 Nelmac 2019
Bayview 3 Nelmac 2022

At both ends of the Foothills Trunk Main (commissioned 2004) are large inline pump
stations - one at Marsden Valley and one at the water treatment plant. These are
critical for the transfer of water to and from the Water Treatment Plant.

There is a large inline underground pump on the cross-town trunk watermain in Van
Diemen Street. This was designed to boost the flow from the Treatment Plant to Stoke
via the Thompson Terrace Reservoir at times of high demand. It is regularly used to
part fill Thompson Terrace which helps maintain the operation of the pump and
reduces the risk of sedimentation build-up in the pump pipework.

The other relatively small above ground pump stations boost water to higher hillside
properties.
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Pressure Reducing Valves

The City has 52 pressure reducing/control valves in the reticulation system. Their
locations are shown in Figure 1-1 in the Introduction.

Three pressure reducing valves are located at the Marsden Pump Station on the
Clearwater Foothills Trunk Main and one is located at the Water Treatment Plant on
the raw water foothills trunk main. These were installed in 2004 as part of the Water
Treatment project.

At present, pressure gauges linked to the telemetry system monitor the performance
of 10 of the pressure reducing valves. These gauges allow for remote monitoring of
the pressure in the reticulation and generate an alarm if the pressure moves outside
set tolerances. The alarm allows maintenance staff to quickly respond to excess
pressures, reducing the impact of damage caused to both public and private pipework.

It is intended to progressively install new telemetry sites to monitor the performance
of strategically located valves over the next five years where failure could impact large
areas of the city. Target areas for remote monitoring include the CBD, Nelson South
and Atawhai zones.

Service Pipes, Manifolds and Meters

Service pipes are the pipes between the watermain and the property street boundary.
These pipes are part of the water asset. Pipe materials used are galvanised iron,
copper and polyethylene. Galvanised pipes were installed prior to the 1950s. Copper
was installed from the 1950s to the 1990s. In recent years polyethylene or
polybutylene has been used.

The quantity of each type of pipe is not known with complete certainty. Whenever a
street is upgraded or a new watermain is laid the water service pipes are relaid if they
are galvanised. This procedure has been in force since 1990. In recent years the
copper laterals are also being renewed where possible.

Supply pipes are the pipes between the property boundary and the building on the
site. These pipes may be shared by several properties where there is a Right of Way
or Cross Lease access. Supply pipes are privately owned.

All properties connected to the Water Supply are metered. Meters and manifolds are
generally situated at the property street boundary. The exception is where one or
more properties are served by a common supply pipe. In this case the meter is
located in a practical location where the supply pipe branches to serve only one
property. The meter and manifold is part of the water asset, although it may be sited
on private property on a private supply pipe.

Manifolds were installed as replacements for all residential toby repairs, and on all new
subdivisions from 1993. Manifolds were installed on all other residential properties in
1997 and 1998 as part of the Universal Metering Project. Meters were installed into
these manifolds in the first six months of 1999.

In 2009 a small sample (23) of residential water meters were bench tested for
accuracy by Water Meter Services Ltd as part of the water losses investigation. These
tests were carried out at flows or 0.38 litres per minute, 15 litres per minute and 50
litres per minute. The results show readings ranging as follows:

e Flow 0.38 litres per minute -27.3% to +3.47%
e Flow 15 litres per minute -3.31% to +0.77%
e Flow 50 litres per minute -31.87% to -1.02%
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The variability confirmed a general view that some losses must be attributed to meter
performance. The testing was repeated in 2013 and 2016/17 to monitor changes and
to begin developing a failure curve. The sample tested was quite small in 2016/17 (19
of) and may not be sufficient to develop a reliable curve.

Renewal of the simple double check valve assembly in the meter manifold has been
identified as a priority, owing to ongoing failure of these units. This work started in
2015/16 and will be ongoing until the meter replacement programme is concluded.

The increasing use of automated meter reading technology in the power supply utility
field offers real advantages to the water supply activity, principally in reducing costs of
meter reading and billing and providing early warning of excess water use that may be
an indication of leaks. To investigate the feasibility of adopting this technology a trial
with 50 meters in a central city residential street began in 2016/17. The meters have
been read using hand held wands to test the system and manually for the purposes of
invoicing. The appropriate software has been installed and tested for compatibility with
the NCC network.

A business case in 2017 concluded that it was not economical to renew all of the
manual read meters in the city with electronic meters with the result that the current
meter renewal project is replacing like for like.

Water Treatment Plant

Commissioned in August 2004, the Water Treatment Plant is made up of several
hundred components.

In 2012 an S:CAN unit was installed at the treatment plant to measure the following
parameters in the raw water:- total organic carbon, dissolved organic carbon and
turbidity; and automatically adjust chemical coagulation dosing. Early results are
promising with more efficient use of coagulation chemicals possible. As part of the new
abstraction consents for the Maitai and Roding rivers an external review of the water
treatment plant was commissioned. This review noted the use of ferric chloride
coagulant and reticulation problems encountered during a trial using the Maitai dam as
a sole raw water source and recommended a change of coagulant chemical to
Aluminium Chlorohydrate. A decision is expected to be made in 2023-24 about which
coagulant chemical is to be used based on supply resilience, wider industry best
practice and any operational-governance priorities.

In 2013 Council commenced a trial of dosing the raw water delivery from the Maitai
with carbon dioxide as a means of adjusting the pH below 8 which will improve the
efficiency of the coagulant chemicals used to remove organic loading in the raw water.
While the pilot trial suggested this would be successful in reducing chemical use there
is more testing required to develop a robust operations protocol that would allow this
to be used in a more permanent installation.

The trial using the Maitai Dam as the sole raw water source identified further issues
with the soda-ash plant used for pH correction and recommended a change to caustic
soda.

The report recommendations will continue to be investigated in 2024-2034.
Land, Access Roads, Fences, Landscaping and Houses

Land, access roading, fencing and landscaping have now been included in the asset
register. These facilities are regularly maintained and are in good condition. The
houses at the Maitai and Roding waterworks are listed in Council’s fixed asset register.
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Pressure

At present, Nelson’s water supply is predominantly gravity fed from covered storage
reservoirs. This means the elevation of the Water Treatment Plant Clearwater
reservoir and Stoke High Level Reservoir determines which areas of the City can be
supplied and how much pressure is provided.

Each supply area is further broken down into high level and low level areas. The high
level areas work on the full mains pressure generated by the difference in elevation
between the reservoirs and the point of supply.

The low level areas have the supply pressure stepped down by pressure reducing
valves. This is to protect the mains and domestic plumbing installations from
continuously operating under excessively high water pressures.

The Clearwater Reservoir at the Water Treatment Plant is normally used to directly
supply the area encompassed by Atawhai, the Brook Valley, Bishopdale, the Port Hills,
the Port, and via the Thompson Terrace Reservoirs to Tahunanui and the Tahunanui
hillside, and at times Stoke. The reservoir has an effective elevation of 155m above
City Datum.

The Saddle Break Pressure Tanks and Stoke High Level Reservoir on the foothills
cross-City link between the Brook and Enner Glynn Valley are at an elevation of 255m
above City Datum (but the pressure is lowered in Marsden Valley by a pressure
reducing valve to 170m above City Datum) and is used to supply Stoke.

The difference in elevation between the two systems means that properties on the
Stoke high level areas can experience pressure fluctuations of at least 150kPa (15m
head). This fluctuation in cold water pressure (and flow rate) adversely affects
showers, washing machines, dishwashers, etc.

4.1.2. Asset capacity/performance
Reticulation

The flow capacity of asbestos cement pipes does not generally deteriorate with time
however the failure performance of the product has not met Council’s expectations.
This is particularly the case with ‘Black’ asbestos cement. Council’s current renewal
strategy targets the replacement of this material as a priority.

The trial use of the Maitai Dam as the sole raw water source in 2016 resulted in a
large number of dis-coloured water complaints to Council. The source of the dis-
colouration is generally believed to be the deposits of iron and manganese in the
network. A review of the issue has made a number of suggestions for further
investigation to better identify the cause of the deposits being released into the
network at that particular time.

Headworks (including Dams and Intakes)

The aim is to have the capacity to withstand a 1 in 60 year drought with only sprinkler
and hosing restrictions until at least 2080. Outputs in this demand section are
therefore calculated on this basis.

Water for the city is extracted directly from both the Maitai and Roding rivers, piped to
the treatment plant at the Tantragee saddle and then delivered to the city.

Water from the Maitai river is extracted from a run of river intake on the South Branch
of the headwaters or from the Dam reservoir on the North Branch. The dam has been
constructed on the North Branch to store water for use in low flow periods and for
supplementary water flows to compensate for extraction from the South Branch.
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An analysis of the flows in the South Branch of the Maitai river by TDC hydrologists
has indicated that low flows for the 1, 50, 90 and 100 year return periods are as

follows:

1 year: 203 litres per second
50 year: 90 litres per second
90 year: 84 litres per second
100 year: 83 litres per second

The Maitai Dam was designed to meet a peak demand of 37,000m3/day through a 75
year return period drought but has the capacity to supply water at the rate of
50,000m3/day through a 60 year return period drought. With the completion of the
Water Treatment Plant and the Maitai duplicate pipeline a further 900,000m?3 of water
from the bottom of the Maitai Lake can be treated and used for city supply. However
pumping will be required to transport the raw water in the duplicate pipeline if more
than approx. 17,000m3/day of this water is required for the treatment plant.

Limited testing of the older concrete Maitai pipeline in March 2023 identified a
maximum capacity of approximately 1,200m3/hr (28,800m?3/day) before turbitity
issues required the test be suspended. This is less than the previous expected capacity
of 37,000m3/day. Further testing is required to evaluate the impacts of smaller
diameter pipework at the dam (600mm cf 900mm generally) and isolation valves.

The Roding Dam has only limited storage and is a run of river intake. Provided there
is an adequate flow in the river the Roding pipeline can deliver a maximum of
22,000m3/day. The estimated flow in the Roding River in a 1 in 60 year drought is
11,200m3/day.

However, the Resource Consent for water extraction from the Roding requires that a
minimum flow of 150 litres per second, or the natural flow if less than this, be left in
the river. This flow level is reached in most summers reinforcing the need to operate
the Nelson Water supply with multiple raw water sources.

The current capacity of the Tantragee Water Treatment Plant is approximately
50,000m3/day. Future technology with higher capacity membranes are expected to
extend the plant capacity even further.

The foothills link from the Roding River (Marsden Valley) to the Water Treatment Plant
has a maximum capacity of 22,000m3/day. This allows the Maitai pipeline to be shut
down for maintenance other than during the peak summer demand. The normal flow
is 16,000m3/day to reduce pumping costs. However, when the Maitai Dam spillway
stops flowing i.e. when the lake level is below the crest, and there is still sufficient
flow in the Roding, Roding water can be used to supply the City, up to the maximum
allowed by the resource consent (residual) thereby minimising draw off of stored
water from the Maitai Dam.

The principal trunk link between the Water Treatment Plant and Stoke is the foothills
link to Marsden Valley. This has a capacity of 16,000m3/day. Because water in the
foothills link is pumped, the use of the Marsden Valley route for treated water is
minimised to reduce operating costs.

The other trunk link between the Treatment Plant and Stoke is through the Thompson
Terrace reservoirs. The size of the trunk mains and the elevation of the reservoirs
restricts the gravity flow through this link to approximately 11,000m3/day. However,
a booster pump station in Van Dieman Street increases the peak capacity to
14,500m3/day.
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The supply capacity to Stoke and Tahunanui is:

Foothills Link 16,000m3/day
Cross City Link 14,500m3/day
30,500m3/day

Maitai Water Supply Scheme

The reservoir has a total live storage of 4.1M m?3. Figure 4-5 shows the storage volume
with depth.

Figure 4-5: Maitai Dam Volume Curve
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Covered Storage

Currently the Maitai and Roding together are capable of meeting the water treatment
plant capacity of approximately 50,000m3/day. However, demand is more typically
spread over a 16-18 hour period. Therefore storage is required to make full use of the
night time supply capacity and to meet peaks in demand during the day.

This storage is also needed to ensure continuity of supply in the event of a major
problem (e.g. headworks damage, or trunk main failure) and to provide opportunities
to carry out planned maintenance.
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The targeted level of service is 24 hours storage (at average demand) located in the
area it is to serve. This standard is met for the smaller hilltop reservoirs and tanks
served by pumped systems or night time filling but not for the larger zone reservoirs.

All reservoirs above 100 m3 have level sensors connected to the telemetry SCADA
system. Alarms are monitored 24 hours a day and there is always someone on-call to
respond. There are seismic valves on the outlet pipes of nine of the reservoirs over
100 m3 (excluding The Glen and Montebello which is privately owned).

See 4.1.1. Physical parameters Table 4-8: for detail of each reservoir and tanks
capacity

Pressure - Background

New Zealand Fire Service Firefighting Water Supplies Code of Practice 2008 requires
10m head residual running pressure, i.e. pressure remaining in the pipe after
abstraction of the firefighting water.

NZS 4404: 2010 Land Development and Subdivision Engineering recommends water
supply pressure shall be between 250 kPa and 800 kPa (25m to 80m head)

Council endeavours to maintain water pressure between 30m head and 90m head.

New Zealand Fire Service Firefighting Water Supplies Code of Practice 2008 specifies
volume and pressure requirements for the water supply system within the Urban Fire
District.

Pressure fluctuation

The maximum available pressure is called the static pressure. This occurs overnight
during the low flow period. As demand increases in a pipe network, the friction of the
moving water in the mains causes a reduction in pressure known as friction loss.

The working pressure (that experienced by the customer) is the static pressure less
the friction loss. Demand varies through the day and year. With increased demand,
customers experience lower pressures during the day and in summer. A difference
between static pressure and working pressure of more than 35% is considered
excessive.

Minimum Pressure

The minimum working pressure at the ground floor level of buildings should ideally be
not less than 300kPa (30m head) with an absolute minimum of 150kPa (15 metre
head) in exceptional instances. The water supply levels in the 1996 Resource
Management Plan were set at 67m NCC Datum (low level zones) and 110m NCC
Datum (high level zones) to ensure these standards are met for all new developments.

In some of the more recent hill top developments above the water supply level, the
issues of continuity of supply and pressure fluctuations have been resolved by the
installation of storage tanks and in some cases pump stations.

New dwellings connected to the NCC water supply with ground floor level less than
30m below the floor of the reservoir are required to install a domestic pressure pump
and tank to ensure adequate pressures. In recent years Council has required a
minimum connection diameter of 20mm across the city. This size is typically oversized
from the historical minimum of 12mm diameter but has provided a better water flow
for lower pressure areas. Larger oversize service connections can also be provided by
developers or home owners to further minimise friction losses if required.
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Maximum Working Pressure

The maximum pressure normally targeted would be in the order of 600kPa (60m
head). Due to Nelson’s hilly terrain and the ample pressure generated by the elevation
of the headworks, Nelson City Council pressures can be substantially higher.

In the lower areas of the city, static pressures can range from 400kPa to 950kPa.
(40m to 95m head). Pressures in some of these areas have been reduced over the
last 20 years (in particular, the Port and the residential areas of Stoke and Tahunanui
on the seaward side of State Highway 6), by installing new pressure reducing valves,
adjusting down existing pressure reducing valves, or installing new mains. This can
cause difficulties where plumbing and sprinkler systems have been designed for higher
water pressures.

Pressures in the 60 to 95m head range are still generally acceptable for domestic
supply, although not ideal, and may need reviewing in the future.

Excessive pressures can lead to early failure of mains and contribute to problems of
Unaccounted for Water losses (UFW).

Of more concern are the areas on the edge of high pressure zones (in particular, the
bottom of the Port Hills, the Tahunanui Hills, Toi Toi Valley, Washington Valley and the
Grampians). As a cost saving measure when the City was developed, these areas
were served by the high pressure mains that also carry water to the top of the hills.
Static pressure in some of these areas is in the range of 1400kPa to 1800kPa (140m
to 180m head).

These pressures are in excess of normal working pressures. It is likely that most of
these residents have installed their own pressure limiting valves. As mains in these
areas are re-laid the opportunity is taken to provide additional capacity and change
them over onto the pressure reduced zone.

In addition to the above, the renewal budget over the next 10 years will be used to lay
new mains to better withstand the system pressures.

Performance Monitoring

The following actions are currently undertaken to monitor the network pressures:
e Record all complaints regarding “high or low pressure”.
e Monitor pressure at pressure reducing valves daily.

Flow rate

Domestic Flow Rates

30 litres per minute is the standard aimed for in Nelson. Provided the minimum
pressure standards are achieved then this flow rate should be available.

One of the symptoms of excessive pressure is too high a flow rate. This can cause
water from the cold tap to bounce out of sinks and basins and creates water hammer
in both the property’s plumbing and the water reticulation system when automatic
valves in dishwashers and washing machines close off.

Resolution of the excessive pressure problem will solve this problem.
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Industrial/Commercial Flow Rates

The flow rates required by industrial processors are specific to each individual site.
These are almost impossible to predict in advance so new reticulation systems in
industrial areas are often provided with additional flow capacity when future demand
can be identified.

With the exception of the Port Area, any proposal to use large volumes of water will be
restricted by the capacity of the existing local mains to deliver the water and the
impact on the water network, particularly during droughts.

Commercial areas as distinct from industrial areas generally have low water demand
except for firefighting.

Fire Fighting Flow Rates

The public supply is designed to provide an effective firefighting network. Hydrants are
installed on all service mains in urban supply areas in accordance with the New
Zealand Fire Service Firefighting Water Supplies Code of Practice 2008.

This Code of Practice lead to the result that existing fire flow provisions in the city are
now less than desired in many areas largely as a result of the changes to how
distances from hydrants are measured.

Previous versions of this code of practice measured the distances from properties to
fire hydrants as a radius centred on the property, the current version now measures
the true “along the road” distance. This had the effect of increasing the humber of
properties that did not meet the distance requirement.

Upgrades to the fire flows have been ongoing since 2015 with the result that most of
the smaller projects have been completed and generally the larger street wide pipe
upgrades remain.

Approximately $650,000 is included over the ten years of this plan to continue
upgrades to the water network in areas where the fire flows are not being delivered.
The areas to be upgraded will be identified using the water network model.

In addition the required firefighting water supply for each building (other than single
or multi-unit housing but excluding multi-storey apartment blocks) must now be
calculated for the floor area of the building and the fire hazard category involved
rather than being read directly from a table as previously. Any deficiencies identified
for particular premises would have to be remedied by the owner by increasing the
firefighting water supply, reducing the fire hazard in order to meet the requirements of
the code, or installing a fire sprinkler system.

The required flow (FW2) for single or multi-unit housing (but excluding multi-storey
apartment blocks) is 25 litres per second with a minimum of 12.5 litres per second
from a hydrant within 135 metres of the risk and a further minimum of 12.5 litres per
second from another hydrant within 270 metres of the risk. Different flows are
required in Commercial/Industrial areas depending upon the fire hazard (low-medium
hazards require 50I/s - 150l/s from a range of operating hydrants).

The Fire Service Code of Practice allows that where there is a reliably calibrated and
accepted system for computer modelling of flows in a reticulated water system, the
Fire Service may accept the outputs from such modelling in place of testing certain fire
hydrants.

Generally domestic demand is not critical and the supply of water for firefighting
purposes will determine the reticulation pipe sizes required.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 159



Problems with inadequate hydrant flows are experienced in some of the older areas of
the City where the original 75mm and 100mm diameter cast iron watermains are
incapable of delivering the flow rates required. Renewal work in recent years has
concentrated on replacing these mains. The programme of replacing all 75mm
diameter cast iron mains in the City was largely completed in 2006/07. This work also
helped to address the problems with fluctuating and low pressures.

A specific project to address the issue of fire flows across the city has been underway
since 2015/16. To date this work has rectified flows to 149 properties. The areas to be
upgraded will be regularly reviewed and identified using the water network model.

4.1.3. Asset condition
Condition Assessment

Historically asset monitoring to determine condition has been subjective, based on
local knowledge and experience. Formal procedures now exist to assist assessment of
asset condition in a qualitative fashion.

The development and continued use of condition assessment data is hoped to support
the preparation of verifiable predictive decay curves for particular asset types and
hence permit prediction of remaining life. Consideration of economic influences and
other factors will also be required in the adopted life for the asset type.

By considering the current condition point on an assumed decay curve, the profile can
predict the effective life (time) before failure. This failure time can be the physical end
of life, minimum level of acceptable service, or limit of capacity of the asset.

Current Position on Condition Assessment
Presently a simple approach to condition assessment is being used.

Whenever the maintenance contractor is working on pipe repairs a condition report is
made and entered into the Asset Management System. It is anticipated that this
database will be used to plot developing problem areas on a city wide basis and allow
relationships between pipe types, construction techniques, age and geology to be
developed.

Pipe samples will also be recovered, where unexpected failures occur, so that
sophisticated condition assessment can be implemented and the data recorded on the
Asset Management System.

The Asset Management System will be used as part of an Optimised Decision Making
process. The level of sophistication will increase as the condition data base is
developed.

Reticulation

When considering the condition of the reticulation, the City can be considered as three
reasonably distinct areas:

e The Central City and Port Hills was one of the first areas developed in Nelson.
Smaller diameter reticulation has largely been replaced with 100mm or 150mm
dia pipework.

Most of the more recent (post 1975 introduction of uPVC and PE pipes)
reticulation is considered to require minor maintenance only i.e. Condition
generally Good.

e Stoke and Tahunanui came within the City boundaries in the 1950's. Water
reticulation was provided at that time. Typically cast iron and asbestos cement
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pipe was used. Early asbestos cement pipes are softening and starting to fail and
needs replacement.

The reticulation is considered to be generally in satisfactory condition, i.e.
Condition Fair-Good. The exception is the ‘Black’ asbestos cement pipes that are
in poor condition.

e The Atawhai and Stoke South areas have been developed since the 1970's.
Asbestos cement and more recently PVC pipe have been used.

The reticulation is generally considered to be in very good condition, i.e.
Condition Very Good.

Asbestos Cement Watermains

Table 4-10: Best Estimate of Condition of Black Asbestos Cement
Watermains
Very Good Good Fair Poor Very Poor | Total
Metres Length 276 598 1,003 1,159 6,164 9,200
% 3 6.5 10.9 12.6 67 100
Table 4-11: Best Estimate of Condition of White Asbestos Cement
Watermains
Very Good | Good Fair Poor Very Poor | Total
Metres Length 63,181 11,882 | 10,279 | 6,129 2,829 94,300
% 67.0 12.6 10.9 6.5 3.0 100
Cast Iron Watermains
Table 4-12: Best Estimate of Condition of Cast Iron Watermains
Very Good Good | Fair Poor Very Poor Total
Metres Length - - 6,116 | 35,774 | 6,650 48,540
% - - 12.6 73.7 13.7 100
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Trunk mains
Maitai pipeline

Cycles of direct sunshine and frosts have resulted in circumferential cracking of the
concrete pipes. In areas exposed to the full afternoon sun there are typically three to
four cracks per pipe. The flow from the cracks is usually no more than a weep. In the
more shady lengths of the line the pipes are in excellent condition. The worst area is
immediately downstream of the dam as far as the first syphon.

The pipeline is inspected monthly and also following major storms and earthquakes.
In November each year an engineering inspection is made.

A condition assessment of the steel pipeline section was completed in March 2011.
This report has evaluated the condition of the pipeline and provided remediation
specifications. The pipeline has significant sections requiring repair and recoating
which we have planned to address in the Plan.

The pipeline passes through a 240m long tunnel near the Tantragee Saddle. The
timber shoring in the tunnel was upgraded in 1994 and is considered to be in good
condition. The tunnel is inspected annually.

Foothills Trunk Mains

The pipeline is inspected yearly, but is also continuously monitored by computer for
sudden changes in pressure and flow. It is in very good condition.

Other Trunk Mains
The remainder of the trunk mains are in good condition.
Steel Trunk Mains

Above ground pipes are inspected annually to ensure that the pipe coating (epoxy or
wrapping) is intact.

Because steel pipes corrode through localised action as described in Physical
parameters, sampling is not a reliable means of determining pipe condition.

An assessment of the above ground steel pipe sections was carried out in 2011 by
Inspection and Consultancy Services Ltd. This assessment concluded that the
condition of the protective coating of the above ground pipework on the Maitai raw
water pipeline was “poor”. Re-coating of this main has been completed.

The overall condition of the mains varies from fair to very good condition i.e.
Conditions Grade 1-3.

Headworks (including Dams and Intakes)
Maitai Water Supply Scheme

The performance of the dam is monitored monthly and following major earthquakes.
Tonkin and Taylor Ltd, the designers, carry out an annual inspection of the dam and
maintenance work is programmed in response to their recommendations and those of
the Maitai Caretaker.
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Table 4-13: Tonkin & Taylor 2022 Intermediate Dam Safety Review
Summary of dam condition

Dam Element Current Comments
Condition
Embankment Satisfactory
Piezometer system Fair Individual instrument condi’tions range from satisfactory to poor.

Reliability of specific instruments and the entire network would
benefit from targeted investigations and assessment. Two hydraulic
piezometers require repairing.

Standpipe Fair Maintenance and investigation of the system is required in order to
monitoring system aid assessment of pore pressure conditions in the dam.

Drainage /[ seepage Fair Generally good. Collection of a photographic record of accumulated
maonitoring sediment is recommended.

Service Spillway Satisfactory | Not inspected in 2022 due to water spilling.

Auxiliary Spillway Satisfactory | Investigation of seepage areas downstream of the fuse plug is

recommended. Checking of fuse plug pipes for blockage to be
undertaken.

Intake Tower Fair Divers inspection not completed prior to IDSR 2022 inspection.
Culvert Fair Seepage through culvert joints.

Internal Pipework Fair Minor repairs and maintenance required.

External Pipework Fair Minor repairs and maintenance required.

Control Building Fair Minor repairs and maintenance required.

Mixing Chamber Satisfactory

While these procedures are effective at ensuring year to year reliability of the main
supply dams, more work is needed on assessing the longer term requirements for
items such as valves, pipework, and electronic equipment.

Comprehensive Dam Safety Reviews (CDSR) of the Maitai Water Supply Dam are
commissioned by Nelson City Council every five years to independent consultants to
review the original design against current practice. The previous CDSR inspection was
carried out by Damwatch Engineering. The final report was received in July 2020.

The 2020 review stated: “There were no confirmed dam safety deficiencies. Most of
the issues identified relate to a lack of available information that will give confidence in
the operation of Maitai Dam. They do not indicate that there are significant issues.”

Issues, comments, and advice provided by the review can be found in Appendix L.

In July 2020 the sealants in the construction joints of the concrete spillway were
replaced after elevated levels of water seeping through the joints was detected.

The most recent CDSR inspection was carried out in December 2023 by Stantec. The
final report is being finalised.

Roding Dam

There is a caretaker living on site at the Roding Weir. Routine maintenance work is
programmed in response to his recommendations.

The scheme is considered to be in very good condition.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 163



Reservoirs

All reservoirs are considered to be in good-very good condition.
Pump Stations

The condition of the pumps stations is considered to be very good.
Pressure Reducing Valves

The condition of the pressure reducing valves is considered to be good. A number of
watermain failures in the central city (2016/17) and Kakenga Road have been
attributed to failures of PRV’s in Franklyn Street and Marsden Valley respectively.
Increased servicing requirements is anticipated as valves come to the end of their
service lives.

Service Pipes, Manifolds and Meters

The condition of service pipes varies from very good to unserviceable.
Service pipes are replaced when a reticulated pipe is upgraded.
Manifolds are in good condition.

Meters range from near new with a condition assessment of very good to nearly 30
years old.

Water Treatment Plant
The plant and equipment is in very good condition.
4.1.4. Asset Valuations

The replacement costs of the water assets are $522.9m at June 2023 as detailed in
the table below. The majority of the replacement costs are the reticulation mains.

Valuation Method

Valuations are completed on a bi-annual cycle. Every second year a full revaluation is
completed of all assets held by NCC, which is completed by reviewing all assets and
valuing them based on recent costs for similar work within NCC. This work is peer
reviewed by WSP International Consultants Ltd. For the intervening years an Indexed
revaluation is completed based on the previous year’s full revaluation and a factor of
recognised price increase advised by WSP after allowing for known asset additions and
disposals. In addition major assets, (dams, Pump stations etc.) are revalued by WSP
on a replacement value basis. The Depreciated Replacement Value is used to
calculate the straight line depreciation over the remaining useful life.

Table 4-14 sets out the asset valuation as at June 2023.
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Table 4-14:

Water Supply Asset Valuation - June 2023

June 2023
Asset Category Quantltny-ts RV DRV Depr
uni
km ($) (%) ($)

Reticulation 354.3 188,431,129.83 | 95,433,618.87 | 2,331,554.02

Trunk Mains 454 64,354,811.29 | 26,506,645.95 881,810.85

Maitai Pipelines 17.3 50,281,300.41 | 21,943,301.09 698,373.87

Roding Pipeline 10.7 11,905,829.02 | 5,428,480.07 142,812.58
Maitai Water Supply 1

Scheme 37,771,643.17 | 23,503,789.06 398,408.02

Roding Dam 1 5,122,298.56 949,435.94 73,090.59
1

Treatment Plant 34,675,793.58 | 20,484,556.46 | 1,236,473.62
3.5

Tunnels 20,148,566.00 | 17,001,081.00 90,883.00
51

Reservoirs and Tanks 29,748,313.60 | 21,039,595.24 296,735.30

Pump Stations 13 8,427,218.24 | 4,600,680.53 295,756.49
Pressure Reducing / 57

Control Valves 1,358,638.28 689,424.41 35,816.83

Air & Non Return Valves 200 1,057,817.61 478,355.40 28,486.27

Gate Valves 4,559 11,787,902.43 | 6,986,424.43 175,829.66

Manholes 1 595,513.70 346,293.43 7,001.06

Hydrants 2,690 10,797,630.38 | 5,470,027.42 132,437.06

Meters 21,565 6,109,082.75 | 4,083,165.62 294,027.55
21,610

Customer Connections 40,338,371.87 | 19,988,185.70 504,229.65

Total 522,911,861 274,933,061 7,623,726

Figure 4-6 shows recent historical expenditure on the water network. Vested assets

are excluded.
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Figure 4-6: Recent Expenditure on Water Supply Network
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4.2. Operations and maintenance plan

Operations and Maintenance strategies set out how the water supply activity will be
operated and maintained on a day-to-day basis to consistently achieve the optimum
use of assets and meet levels of service. Operations and Maintenance activities fall
into the following categories, each having distinct objectives and triggering
mechanisms:

Operations - Activities designed to ensure efficient utilisation of the assets, and
therefore that the assets achieve their service potential and the network is capable of
meeting required levels of service. Operational strategies cover activities such as
energy usage, control of mechanical and electrical plant, inspections and service
management.

Maintenance - Maintenance strategies are designed to enable existing assets to
operate to their service potential over their useful life. This is necessary to meet
levels of service, achieve target standards and prevent premature asset failure or
deterioration. There are two types of maintenance:

e Programmed - A base level of maintenance carried out to a predetermined
schedule. Its objective is to maintain the service potential of the asset system.
Maintenance actioned is a result of condition or performance evaluations of
components of the water supply network. Its objective is to avoid primary
system failure

e Reactive Maintenance - Maintenance carried out in response to reported problems
or system defects. Its objective is to maintain day-to-day levels of service.

Additional planned maintenance work is carried out on the reticulation to address
faults identified by the leak detection work.
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4.2.1. Operations and maintenance plan
Maintenance Planning

Currently the asset maintenance is a mix of programmed and reactive. Further work
moving towards advanced asset management planning techniques for critical
components is considered appropriate to apply programmed maintenance programmes
to the widest area of components required to ensure the safe and efficient operation of
the network. This approach would allow for maximising the useful life of an asset
while minimising the consequences of unforeseen failures.

Method of Delivery

The operation and maintenance of the NCC water supply activity is carried out using a
combination of NCC staff and external contractors consisting of:

e Network Services internal utilities business unit for design and Supervision (NCC).
e NELMAC Limited for all reticulation operations and maintenance (CCTO).

e External contractors for specialist activities such as closed circuit television and
major overhauls of mechanical equipment.

Pump stations:

The pump stations are inspected weekly, with monthly routine maintenance carried
out. Full performance and condition assessment are carried out every two years.

The pump stations follow a ‘rolling’ pump overhaul programme.
Reservoirs:

Reservoirs are long life above ground structures. Monthly routine maintenance
inspections are carried out. Full condition and performance assessment are carried
out every five years.

In November 2003 engineering inspections were carried out on Thompson Terrace No.
2, Stoke No. 1, Observatory Hill and The Glen Reservoirs.

Weathering of the concrete dome roof of Thompson Terrace No. 2, corrosion of the
internal steel surface of the Glen reservoir, and blistering of the water seals in the
Stoke Reservoir were noted.

Remedial work of the Glen was completed in 2005/06.

Seals in the Thompson Terrace No 2 reservoir were partly replaced after seepage was
noted in the underdrain collector. Anodes were fitted to the internal ladder to prevent
further corrosion.

Seismic shut off valves have been retrofitted to the Stoke No.1 and Thompson Terrace
Nos.1 and 2 Reservoirs. The newer Atawhai No. 1, Stoke High Level and Stoke No. 2
reservoirs were fitted with seismic valves during construction.

The pipework at the Thompson Terrace reservoirs has been modified to prevent “short
circuiting” of the water flow with possible water quality problems.

Work on replacing the seals to Observatory Hill and Panorama Drive reservoirs was
completed in 2010.
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Water Treatment Plant:

Each component is maintained regularly on a scheduled maintenance programme in
accordance with vendor data.

Operators stationed at the plant regularly inspect, check and calibrate components of
the plant to ensure they are performing their design function. The cost of routine
maintenance is covered by an operations contract with an external contractor.

Large portions of the plant and the components are computer monitored and alarms
are raised if they go outside predetermined performance limits.

Pressure Reducing Valves

The water maintenance contract has been amended to provide for more preventative
maintenance to be carried out on the pressure reducing valves so the potential for
malfunction is reduced. Further work is required to prevent grit and iron/manganese
deposits impacting the operation of these valves.

4.2.2. Operations and maintenance strategies

Day to day operation and maintenance of the network is carried out by contractors
with specific requirements set out in the Maintenance of Utility Services contract.

Level of Service Implications:

For the water supply network to deliver the levels of service it must be intact and
functioning. Reactive maintenance must be carried out promptly. Programmed
maintenance must be carried out to ensure that downtime is minimised by carrying
out maintenance before it becomes reactive.

Demand Implications:

With increasing demand there will be an increase in total variable costs particularly as
more water is transported and pumped.

Risk Implications

Intakes, treatment plant and reticulation mains, must all be maintained, kept secure
and protected from natural hazards so that they can continue to function through an
emergency albeit at a reduced level of service.

Lifecycle Implications

Operations and maintenance is the longest period of the asset lifecycle and ongoing
maintenance is necessary to ensure that the design life of the asset is achieved.
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Table 4-15:

Operations and Maintenance Strategies

Preventative
Maintenance

Preventative Maintenance will be carried out in terms of defined routine
maintenance items and triggers for these activities to be carried out.
These are set out in the Nelmac contract for maintenance of utility
services.

Reactive
Maintenance

Remedial maintenance will be undertaken as quickly as practically
possible to restore an asset to a satisfactory condition after a failure or
other unsatisfactory condition has been detected.

Repairs

The detection and repair of faults causing failure will be undertaken as
quickly as practically possible. The fault will be isolated and
components repaired or replaced as appropriate and then if warranted
the item will be tested to ensure that it meets the relevant operational
standard.

Redesign and

Redesign may be necessary if an asset or system does not meet its

Modification operational objective? Similarly, modifications may be necessary to
improve the operating characteristics. Redesign and modifications will
be undertaken in a methodical manner to ensure alternative options are
considered and optimum decisions made.

Operations

Operations Operational activities for the reticulation will be undertaken via NELMAC

unless specialised advice is required. The water treatment plant
operation and maintenance is currently contracted to Fulton Hogan Ltd.
Staff will be responsible for the determination and optimisation of
planned and unplanned works, work methods and maintenance
scheduling to achieve the target service standards.

Physical Works
Monitoring

Audits of work will be carried out to verify compliance with standards set
out in the appropriate contract.

Operation of

Utilities such as pumping stations will be operated in terms of defined

Utilities parameters and standards set out in the operations and maintenance
contract.

Incident Effectively respond to and manage incidents to ensure system

management availability and service continuity, and mitigate adverse effects.

Maintenance staff and contractors are expected to effectively manage
minor incidents. NCC staff will become involved in serious incidents.

System control
and monitoring

Utilise Supervisory Control and Data Acquisition (SCADA) systems to
monitor operation of the water supply facilities.

The SCADA system provides surveillance of the operation of pump
stations and reservoirs in the water supply system and provides alarms
when equipment fails or when operating parameters are exceeded. The
SCADA system also records operating data from the pump stations.

4.2.3. Summary of future costs

Refer to the section 6. Financial Summary for Financial Projections

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392)

Page 169



4.3. Renewal/Replacement Plan

Renewal is major work that does not increase the asset’s design capacity but restores,
rehabilitates, replaces or renews an existing component to its original capacity. This
includes:

e Works that do not increase the capacity of the asset but restores them to their
original size, condition and capacity.

e The replacement component of augmentation works which increase the capacity
of the asset, i.e. that portion of the work which restores the assets to their
original size, condition and capacity;

e Reconstruction or rehabilitation works involving improvements and realignment
that do not increase capacity.

¢ Renewal and/or renovation of existing assets, restoring the assets to a new or
fresh condition consistent with the original asset.

Work over and above restoring an asset to original capacity is creation/acquisition/
augmentation expenditure. However if the additional cost is within 10% of the
renewal cost then the total cost will be treated as renewal expenditure.

Renewal of the network is broken into the following broad categories that largely
reflect day to day operations:

e Water treatment plant.

e Headworks - all parts of the network generally upstream of the treatment
plant. (Maitai Dam, Roding Dam, South Branch intake, raw water delivery lines,
Roding treated water line, High Level Reservoir and break pressure tanks and
Marsden Valley Pump Station).

e Network - Pipes, reservoirs, tanks, pump stations and all associated valves,
meters and fittings.

e Telemetry.

In order to maximise the service lives of network components and improve the
opportunities for any co-construction of assets with other utilities it is proposed to
develop the following renewal strategies:

e Water Pipeline Renewals and Upgrade Strategy - Reticulation portion of the
network - pipes, valves and associated chambers and pump stations.

e Maitai Original Raw Water Pipeline Renewal Strategy.
¢ Water Treatment Plant Renewals and Upgrade Strategy.
¢ Water Headworks Renewals and Upgrade Strategy.
4.3.1. Renewal identification/strategies for Network Reticulation

Assets can fail from various modes other than the normally recognised physical,
failure or breakage.

Condition assessment is a typical failure mode assessment activity.

To evaluate cost and obsolescence as failure modes it is necessary to capture the
asset’s operating and maintenance cost information, and to compare this with the
lifecycle cost expectations.
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As condition assessment and maintenance histories are built up, these will be used in
determining renewal priorities.

Level of Service Implications
It is necessary to renew pipes and equipment before they impact on levels of service.
Demand Implications

Renewals will be sized to allow for future demand. Where the increase is greater than
10% then the difference will be funded from creation/acquisition/augmentation
expenditure.

Risk Implications

There is a risk to water quality, financial income, and consumer parity by not
undertaking renewals of pipes, meters and dual check valves.

Lifecycle Implications

Pipes and equipment must be renewed before maintenance costs become excessive.
Decisions made at the time of renewal have impact on the whole lifecycle costs of the
asset.

For the purpose of developing asset renewal programmes the water supply assets
have been separated into “discrete” and “non-discrete” assets.

e "Discrete” assets are assets such as pumping stations, which are separately
identifiable, accessible and which can readily be inspected.

e “Non-discrete” assets are assets such as buried pipelines which are part of an
extensive network, are generally below ground and which cannot readily be
inspected (other than by techniques such as excavation and closed circuit
television).

The reticulation system has to reliably transport the required volumes of water from
the trunk mains and reservoirs to the consumers, at sufficient pressure while
maintaining quality. The water network is made up a range of materials such as cast
iron, asbestos cement, concrete, uPVC, polyethylene, concrete lined steel and ductile
iron. Currently Council’s renewal strategy is based on replacing asbestos cement pipes
that were installed in the 1950’s and are showing higher than expected failure rates.
Further investigation of the older sections of the network are needed in order to
confirm the condition of the steel and iron pipes. Figure 4-7 shows an increasing
incidence of failures in materials such as concrete lined steel, PVC and HDPE that
indicates further investigation will be required to identify causes. As the current
asbestos cement pipe renewal programme is expected to continue for the next 8-10
years, enhanced condition assessment of the other pipe types is expected to be part of
the renewal strategy from years 5-8.

Where appropriate NCC uses longer pipe sections, either coiled polyethylene or uPVC
replacing shorter cast iron, concrete and asbestos cement pipes, leading to quicker
installation and fewer joints.
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Figure 4-7: Watermain Failures Recorded Since 2005 - 2023
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Figure 4-8 shows the watermain failures by material and pipe install date. The chart
highlights the issue of the asbestos cement mains coming to the end of their expected
service lives and raises the potential issue with PVC pipes. PVC pipes would be
expected to provide a 70-90 year service life and the multiple failures currently
identified in pipes that have been in service for approximately 40 years is un-
expected. Failures will continue to be closely monitored to see if a trend develops for
PVC pipes.
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Figure 4-8: Watermain Failures by Material & Decade of Pipe Install Date
Recorded Since 2005 - 2023
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Table 4-16 sets out the current renewal strategy for the piped reticulation.

This Plan has made provision for the development of a Water Pipeline Renewals and
Upgrade Strategy in 2023/24 ($20,000) to guide the future direction of renewals
across the pipe reticulation network in order to take advantage of co-construction
opportunities, new technology and any recent innovations in the industry.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 173



Table 4-16: Renewal Strategies

Strategy

Objective/ Description

Identification of
Renewal Needs

To avoid a concentration of asset renewals in a short window of
time, when they all reach the end of their life, renewals are set by:

e Potential development in the city

e Other Council projects and the need to consider reduction of
greenhouse gas emissions through co-construction projects.

e.g. the condition of water supply pipelines will be inspected prior
to major road works to identify the risk of the road being damaged
by pipeline failure or the need for pipeline replacement in the
short/medium term. Pipelines in poor condition will be
programmed for replacement prior to or in conjunction with the
road works.

Issues identified with asset by location and or materials

through condition reports, maintenance records (asset failure and
expenditure history), request for service (RFS) records, and
observations of public, staff and contractors.

1) Critical assets just before they fail.

2) Others after four or more unexpected failures over the previous
five years (sum of all asset of same material and age for the street)
and two breaks occurred on the same asset (individual pipe
section) or breaks on the same material on a street being
equivalent to one break per 100m or less.

3) Assets that do not meet required fire flow demand and
have two or more failures over the past five years.

4) Alignment with other utility renewals or upgrades. Minimise
projects where excavation to renew the water supply asset alone
would lead to increased discharge of greenhouse gases or
significant disruption to the community.

Project options

Decision Criteria are weighed. Then Business Cases which consider
benefits (aligned with the Decision Criteria), dis-benefits, cost,
timescale and risks are compared to determine whether to proceed
with a renewal or which renewal option to take.

Prioritisation of

Decisions on renewal works consider the short and long-term

Renewal effects on the operating and structural integrity of the system and
Projects the opportunity for greenhouse gas emission reduction.
Design Construct renewal works each year. These are generally designed

in advance to maintain level of service.

Renewal works are designed and undertaken in accordance with
Nelson Tasman Land Development Manual that stress the use of
long life materials.

Investment is made in innovative new technologies to rehabilitate
existing reticulation where appropriate, rather than excavate and
replace.

Sustainability

Develop resilient infrastructure and reduce the impact on the
environment from the renewal activity.

Climate change

Use of materials that reflect reduced GHG emissions will be
prioritised. This includes consideration of country of origin of
materials and whether equivalent materials can be sourced locally
or close to NZ.
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Strategy Objective/ Description

Renewal projects will consider the impacts of climate change and
sea level rise to develop the most sustainable solution.

Deferred The quantity and impact of deferred renewals (if any) is tracked

Renewals The Council recognises that although the deferral of some items on
renewal programmes will not impede the operation of many assets
in the short term, repeated deferral will create a future Council
liability. As Council currently funds asset renewals from
depreciation deferred renewals are not expected.

Renewal Plan

¢ Relining of selected 100mm diameter and larger cast iron pipes will be considered
in the future.

e Asbestos Cement Pipe - 50mm diameter Fibrolite pipes and 100mm diameter
“Black Asbestos” pipes which are identified as being near the end of their
economic life are scheduled for renewal from 2024-34.

e Steel Pipe - Steel pipes tend to corrode randomly. Individual sections of steel
pipe which fail will be replaced as maintenance expenditure.

e Water Meters - Residential water meters were installed in 1999, and have a life of
12-15 years. It is cheaper to replace these sizes rather than test and refurbish
them. The renewal programme for approximately 15,000 of these was completed
in 2021/22. The remainder will be completed as they come to the end of their
service lives in the next ten years. A detailed business case concluded that the
renewal of residential meters should be on a like for like basis with manual read
meters.

¢ Residential Backflow Prevention — The dual check valves in the water meter
manifold are spring operated and lose effectiveness with time. An increasing
number of the valves are also disintegrating in the manifolds and a programme to
replace these has commenced in 2015/16. As the dual check valve is fitted
immediately underneath the meter it was initially considered to be appropriate
for them to be replaced at the same time as the meter. The number of failures
and risk of pieces of the valves impacting the water meters and household water
fittings has led to the need to begin the replacement in advance of the meters.

Water Meters

Trends in each property’s water usage are tracked and if a meter appears to be
“slowing down”, then it is removed for testing or replacement. Worn meters tend to
under-read and are therefore in that customer’s favour, but true costs are not being
recovered from the customer who is therefore subsidised by other consumers.

Commercial and Industrial water meters were installed from 1980 to 1999 and as new
businesses/commercial properties are established.

Meters on commercial and industrial properties vary in age and size. Most meters
have been installed since 1980 in business groups i.e. all schools, all hotels, all
hairdressers etc. Meters were installed on parks in 1998, on small users such as
offices and small shops as part of the Universal Water Metering project in 1999, and in
new subdivisions and developments as they occur. Larger sizes can be refurbished but
spare parts for early models are not now available.

Renewal of commercial and industrial water meters started in 2014/15 and is
approximately 30% complete. The work is scheduled to be completed in 2034/35.
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Water Treatment Plant

As part of the operations and maintenance contract for the WTP the contractors
(Fulton Hogan Ltd) have developed a ten year renewal plan and supporting asset
management plan - see Appendix K.

The WTP filters are a critical component of the treatment process. The installation of
the fifth train was completed in 2016/17 in order to provide greater flexibility with the
filter renewal programme and possibly extend the life of future filters. Completion of
the renewal of the original filters was achieved in 2018/19. Future renewals of the
filters will be guided by performance of the filters and advice from the manufacturer.
It is anticipated that the new filters will have a life in excess of ten years if the raw
water sources are predominantly run of river rather than the Maitai Dam.

It is proposed to build on the Fulton Hogan Ltd document and support the
development of a comprehensive WTP asset management plan through the
preparation of a Water Treatment Plant Renewals and Upgrade Strategy in the term of
this AMP.

Water Headworks

The Headworks - Maitai Dam, Roding Dam, South Branch intake, raw water delivery
lines, Roding treated water line, High Level Reservoir and break pressure tanks and
Marsden Valley Pump Station are managed on a day to day basis by contractors Fulton
Hogan Ltd. The renewal strategy to date has been based on condition assessment
reports and contractor recommendations.

Existing Maitai concrete pipeline

The original Maitai pipeline between the Maitai Dam and the Water Treatment Plant
transports the majority of the water used in the City. It has numerous small
shrinkage cracks and is vulnerable to slips from above and below the pipeline.

Council completed the construction of a duplicate Maitai pipeline between the dam and
the WTP in 2014 but will continue to use and maintain the existing pipeline, to reduce
pumping costs, for as long as it is viable to do so.

In order to undertake repairs and ultimately the renewal of the pipeline a construction
strategy is required that recognises the complexity of the pipeline location and the
need to keep it in service for as long as possible. Development of the Maitai Original
Raw Water Pipeline Renewal Strategy took place in 2020/21. Further refinement will
be undertaken as part of the initial construction design.

Investigations and design of repairs and renewal for the section between the Dam and
the WTP are shown in this Plan to commence in 2027/28 with construction starting in
2031/32 and programmed to continue beyond 2034/35.

In line with the WTP it is proposed to develop a specific Water Headworks Renewals
and Upgrade Strategy also in 2025/26-26/27. The strategy will be underpinned by the
comprehensive dam safety reports for the Maitai Dam and the recommendations of
the following consultant’s reports:

e Roding River Water Supply Pipeline Inspection Report. May 2014.
e Roding Pipeline Condition Assessment - Stage 2. January 2016.

e Geotechnical Condition and Risk Assessment Roding Water Supply Tunnel
January 2016.

e Life Expectancy and Durability Assessment (Maitai Sth Branch intake and
Roding Dam). December 2014.
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4.4.

4.3.2. Summary of future costs
Refer to the section 6. Financial Summary for Financial Projections.
Deferred Renewals

This plan indicates no deferred renewals. It is possible that some renewals will be
deferred in the future where the community considers managed retreat to be the best
option to adapt to the impacts of climate change and sea level rise.

Infrastructure strategy

The thirty year infrastructure strategy sets out the longer term renewal forecast for
the water supply activity. The overarching strategy is based on renewing the network
just in time to avoid disruption to the service and as demands of growth or other asset
renewals offer opportunities to reduce cost and community disruption.

Creation/Acquisition/Augmentation plan

Creation/Acquisition/Augmentation works create a new asset that previously did not
exist, or upgrade or improve an existing asset. They may result from growth, social or
environmental needs and levels of service. This includes:

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

e Upgrading works which increase the capacity of the asset e.g. for future growth
demand.

e Construction works designed to produce an improvement in the standard and
operation of the asset beyond its present capacity.

Asset development and asset renewal can occur simultaneously. The purpose of asset
renewal is to prevent a decline in the service potential of the assets whereas asset
development is concerned with the service improvements, measured by asset
performance.

4.4.1. Project selection criteria
Level of Service Implication

The capital works for system improvements and ridermains are to address problems
with pressure, flow, and continuity of supply to the levels of service required.

Demand Implications

The capital works proposed will address the need for more storage and trunk mains to
meet growth requirements. Failure to meet growth requirements will then impact on
Levels of Service.

Risk Implications

The capital works proposed address the need for decreasing the risk on the Maitai
Pipeline and preventing backflow from commercial and industrial premises.

Lifecycle Implications

Decisions made to construct a capital project will have implications for the life of the
asset, as will subsequent design decisions. Optimised decision making will therefore
be used to identify and prioritise all potential solutions for water supply projects over
$0.5million value.
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Climate change and Greenhouse gas emission reduction Implications

Consideration of opportunities to reduce the production of GHG’s and respond to the
wider impacts of climate change will be part of the decision making process.

Selection Strategy

Table 4-17: Selection Strategy

Criteria

Objective / Description

Identification of
Upgrade Needs

Asset upgrade needs are identified from analysis of:
e Demand forecasts
e System performance monitoring
e Network modelling
e Climate change and emissions reduction potential
e Risk assessments (Risk Management Plan), and
e Customer service requests.

e A provisional forward capital works programme is
maintained and updated at least annually.

e Changes in regulation.

Upgrade Project
Categorisation

Upgrade Projects will be separated into projects to close service
gaps or respond to climate change and projects required to
accommodate growth.

Upgrade projects to close service gaps are generally funded
entirely by NCC.

Upgrade projects to accommodate growth may be partly or
wholly funded through Development Contributions.

Prioritisation of
Upgrade Projects

Upgrade projects are justified and prioritised using a risk based
process.

Decisions on upgrade works consider the short and long-term
effects on the operating and structural integrity of the water
supply network.

In determining the requirement for capital or asset upgrade
works the short and long-term effects on the operating and
structural integrity of the system are considered, together with
any forecast increase in loading upon the system.

Decisions on priorities for new works and renewal of assets for
the water supply network are based on the following:

e Known problem areas with multiple failures
e New growth areas

e Primary flow conduits — Trunkmains

e Security of supply eg reservoirs, Maitai Dam
e Criticality of proposed works

e Multiple network project (e.g. incorporating road work,
sewer, water assets)

e Environmental impacts especially water abstraction, use
and Maitai Dam

e Opportunities to respond to climate change impacts and
GHG emission reduction initiatives such as:

o adopting new technology that reduces electricity use
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Criteria

Objective / Description

o reducing the use of hydrocarbon based products
where possible
o minimising the use of products that require

discharge of GHG's for their manufacture or supply
to NZ

Project Approval

A long-term upgrade programme is prepared from projects
meeting the assessment criteria, and all projects are approved
through the Annual Plan/LTP process.

The actual timing of asset upgrade works will reflect the
community's ability to meet the cost, as determined through
the Annual Plan/LTP process.

Scheduled projects meeting assessment criteria not funded are
listed on the forward works programme for the following year.

4.4.2. Capital investment strategies

The table below sets out the strategies used for developing capital works programmes
for the water supply network. These strategies are intended to progressively close
gaps between target service standards (taking account of demographic and economic
growth projections) and the current service capability of the asset system.

Table 4-18: Creation/Acquisition/Augmentation Strategies

Strategy

Objective / Description

Project Design

All asset upgrade works will be designed and constructed in
accordance with Nelson Tasman Land Development Manual
that stress the use of long life materials, and system design
loading.

In determining capital or asset upgrade work requirements the
short and long term effects on the operating and structural
integrity of the system are considered, together with the
demands of any forecast increase in loading upon the system.

The system will be desighed to minimise supply disruptions as
far as practically possible by building in an appropriate level of
redundancy.

The standardisation of designs and specifications will be
considered in the interest of facilitating replacement and
operational simplicity.

All feasible options, including non-asset demand management
options and the use of second-hand plant, are considered.

Various components of the water supply goal are considered
when developing the final detailed design:

e Economics of various options

e Efficiency of meeting the network need

e Cultural values relating to water abstraction
e Ecological values

Sustainability

New assets must meet a sustainability function that ensures
the asset will meet the required levels of service and can be
seen to offer the best value in terms of use of finite or non-
renewable resources.

Climate Change

Capital projects support Councils leadership role in wider
climate change mitigation and adaptation strategies.
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Strategy Objective / Description

Future Identifies sufficient, feasible development capacity in short,
Development medium and long term and the location, timing and sequencing
if infrastructure to support it.

Gifted Assets The risk, cost and benefits of accepting any new privately
funded assets constructed in association with property
development will be considered on a case by case basis in
approval decisions.

Such assets will be accepted into public ownership when
satisfactorily completed in accordance with approvals given.
Council will not contribute to the cost of such work unless
there are exceptional service standard or equity issues.

Capital Plan
Reservoirs and Tanks

Within the next 30 years it is anticipated that development will require additional
reservoirs for supply of potable water in emergencies at the Northern and Southern
ends of the city.

In order to reduce the production of greenhouse gases through electricity generation,
greater weighting for new reservoir sites will be given to those that can be filled by
gravity. The choice of new reservoir materials will be made by also considering the
production of GHG’s in the material manufacture and reservoir construction.

Atawhai Hills Reservoir and Pump Station

Currently the larger tanks are positioned close to the central city area and Stoke. To
provide a better level of security for the north of the city a further larger reservoir is
proposed for the Marybank/Todd Valley area within the term of this plan.

To improve supply capacity and facilitate green field development to the upper levels
of the Atawhai foothills, one option considered was a pump station alongside the
Walters Bluff reservoir, pumping up to a small storage reservoir (300-500m3) on the
ridgeline above. A project to identify preferred location(s) for the Atawhai No 2
reservoir and upper level reticulation options is currently underway.

Ridermains

The renewal budgets allow for the replacement of 50mm and 100mm asbestos cement
watermains. However, the Land Development Manual requires a watermain on one
side of the street and a ridermain on the other. To accommodate this a separate
budget is identified for new ridermain installations.

System Improvements/ Miscellaneous Pipe and Fittings

There is an ongoing need for small improvements to the water network to address
localised issues that arise with flow, pressure, taste and turbidity. A budget for these
is included in the CAPEX tables. Larger issues are addressed as specific CAPEX
projects.

Waimea Community Dam (Lee River Brightwater)

NCC has contributed funding to investigations led by TDC into augmentation of water
sources on the Waimea Plains. NCC has contributed $5M to the construction of the
Waimea Dam. This payment secures a 22,000m3/d share in the water from the dam
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for water required for the city at some future point. The grant will be transferred into a
shareholding in the Dam Company at an agreed point in the future.

Other options are expected to provide sufficient water for the city in the short -
medium term and the share in the Waimea Dam water is not required for the water
supply activity at this early stage.

Backflow Prevention.

The water supply does not currently meet Taumata Arowai Drinking Water Quality
Assurance Rules requirements as not all premises have backflow prevention. Backflow
is identified as a risk to the water supply.

Reduced pressure backflow preventers have been installed on all connections to
sewage treatment plants and pump stations and new connections to Reserve facilities.

The meter manifolds installed on domestic and some commercial connections
incorporate a spring loaded dual check valve. While not providing an absolute
guarantee, these valves significantly reduce the possibility of accidental contamination
of the water supply from a residential property, which is also considered to be a low
level risk of contamination source.

Installation of backflow preventers has been recognised as an important means of
protecting the network from contamination. An initial survey of all commercial and
industrial premises in 2012 determined the backflow prevention needs at that time,
and a programme for installation of backflow preventers was established in 2014.
Table 4-19 shows the progress to date. A review is underway which identified 1,928
commercial connections as at 30 June 2023. The review will include a risk assessment
which will ascertain priority ratings.

The sum of $2.1 million over 10 years has been shown in the Capital Works budgets
from 2024/25 for the fitting of backflow preventers to Commercial and Industrial
premises in conjunction with meter renewals.
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4.5.

Table 4-19:

Backflow Prevention Programme

Backflow
Prevention
Devices
required

Backflow
Prevention
Devices
installed
(as at July

Remaining
Backflow
Prevention
Devices to
be Installed
(as at July

Priority Rating as at 2012
e.g. hospitals,
mortuaries, chemical
plants, laboratories,
cooling towers, public 501 158 343
swimming pools, food
processing and other
manufacturing plants
e.g. irrigation systems,
hairdressing salons, drink
dispensers with
carbonators, commercial
laundries and rainwater
tanks connected to
internal plumbing

2023) 2023)

High

Medium 548 167 381

e.g. properties that could
cause a nuisance by

Low colour, odour, or taste 717 527 190
but do not endanger
health.

TOTAL:

1766 853 914

Maitai Dam aeration

A specific project has been identified to construct the preferred aeration option once
investigation has been completed (see section 4.1.1). The proposed budget is $4.25M
from 2023/24 - 2025/26.

4.4.3. Summary of future costs
Refer to the section 6. Financial Summary for Financial Projections
Disposal plan

The disposal plan recognises that there can be activities and costs associated with the
decommissioning and disposal of assets which are no longer required as part of the
water supply network. In some situations, there can be revenue resulting from asset
disposal.

Mechanical equipment that has been replaced will be reused for parts or sold as scrap
metal unless it is considered to have genuine resale value. In this case, the piece of
surplus equipment will be sold with income directed to the NCC account.
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Table 4-20: Disposal Strategies

Strategy Objective/ Description

Asset Disposal Assess each proposal to dispose of surplus or redundant assets on an
individual basis, subject to the requirements of the relevant
legislation.

Asset disposal will comply with the requirements of the Local
Government Act 2002 and in particular the requirement for councils
to retain a capability to provide water supply services.

Redundant pipes are backfilled or removed where their alignment
clashes with replacement pipelines or where their existence is
considered dangerous. This is to ensure collapse does not occur.

Possible use of abandoned pipes for telecommunication ducts is
reviewed on a case by case basis. Currently Chorus and Network
Tasman lease access to abandoned gas mains and abandoned water
and wastewater pipes.

Disposal for Re-use Mechanical equipment that has been replaced will be reused for parts
or sold as scrap metal unless it is considered to have genuine resale
value. In this case, the piece of surplus equipment will be sold with
income directed to the NCC account.

Disposal Value The residual value (if any) of assets, which are planned to be
disposed of, will be identified and provided for in financial projections.

Abandoned water pipelines have possible future value for other
purposes (such as ducting for cabling). As the extent of this value (if
any) is uncertain it is not recognised in the asset valuation.

Record of When a water supply asset is abandoned or replaced the Geographic
Abandonment Information System and fixed asset register are updated. A system
of job number creation and asset identification is used to document

this process.

Watermains are generally relaid off line. If pipes are left in the ground, they are
usually sealed at the connections and retained as a possible duct for cables (subject to
health and safety concerns about accessing asbestos cement pipes).
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5. Risk management plan

This section describes the risk management procedures used in the water supply
activity.

Applying risk management procedures enables decisions to be made about the best
use of limited resources to achieve as much as possible of the Council’s objectives
from the maintenance and development of the water supply assets.

Threats and opportunities are assessed against water supply objectives and levels of
service.

As set out above risk management is not simply about uncertain events with a
downside (such as financial loss or legal proceedings). The process can also be used
to identify and decide on the merits of uncertain opportunities for the Council to do
things more innovatively, sustainably and effectively.

5.1. Critical assets
5.1.1. How critical assets are identified and managed

For practical purposes it is helpful to separately identify critical assets to the delivery
of the water supply activity.

The Activity Engineers applies professional judgement based on experience,
considering risk of failure and lifelines evaluation to identify critical assets. Generally
critical assets are considered to be those assets for which the consequence of failure is
unacceptable given the difficulty of repair and/or the strategic role they play, and
would result in a major disruption or failure in meeting one or more levels of service.

A more robust framework for identification of critical assets is noted in the
improvement programme.

Assets that are considered critical within the NCC water supply system are:
e Headworks including dams and intakes
e Raw water trunk mains
e Raw water pump stations
e Water Treatment Plant including Clearwater Reservoir
e Treated water trunk mains
e Treated water pump stations
e Reservoirs

With these assets operating, treated water will be available in each suburb for
distribution by water tanker or personal collection and by watermain as damaged
reticulation is repaired and brought back into service.

By contrast non-critical assets are relatively quickly and easily repaired or replaced
and their failure will not disrupt a significant number of customers.

Monitoring and intervention strategies are therefore quite different for both categories
of asset. Critical assets attract a greater level of monitoring and ongoing condition
assessment, with physical investigations taking place at a much earlier stage.
Conversely non-critical assets can be expected to undergo a higher level of repair
before complete replacement is considered.
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The following shows the nature and timing of interventions for both critical and non-
critical assets.

Figure 5-1: Interventions for Critical Assets
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Intervention: 1 Desktop review of asset and performance supported by
Engineers inspection, 2 Physical inspection and testing of asset and performance
review by specialist Structural or Pavement Engineer. 3 Replacement initiated.

Figure 5-2: Interventions for Non-Critical Assets
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Intervention: 1 Desktop review of asset and performance, 2 Physical inspection
of asset and decision made on extending expected asset life, 3 Repair, 4 Repair,
5 Repair. 6 Replace asset.

The effect of criticality on an asset is highlighted in the following areas:
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e Operation and maintenance planning
e Proactive or scheduled maintenance

e Priorities for collecting and determining the required level of reliability of data for
Asset Management systems

e Priorities for undertaking condition assessments

e Adjusting economic lives with respect to renewal profiles
e Prioritising/Deferring renewals

e Prioritising expenditure

e Prioritising levels of service reviews

A methodology for determining asset criticality to a component level, along with
options, will be determined to integrate criticality into the ongoing operation,
maintenance, renewals and capital programme for the water supply activity.

Risk Implications

Intakes, raw water trunk mains, the Water Treatment Plant, treated water trunk mains
and reservoirs must all be maintained, kept secure and protected from natural hazards
so that they can continue to function through an emergency albeit at a reduced level
of service.

Apart from the need to provide very high levels of continuity to meet customer
expectations, there are good public health reasons for maintaining pressurised mains
at all times.

If watermains are allowed to lose pressure, it is possible that the weight of water in
lower sections of mains will reduce the pressure in higher sections of the mains below
atmospheric pressure. This will cause a vacuum in pipes which can suck back
groundwater into the mains through leaks, or contaminated water from tanks or other
containers not properly isolated from the public supply.

Council has established well defined procedures for shutting down watermains by
Council staff, the Utilities Maintenance Contractor’s staff, and Water Connection
Contractor’s staff.

The objective of the procedures is to minimise the amount of disruption and
inconvenience to customers by using good communication skills and by timing the
work to avoid times of peak demand.

Risk summary

Risks posed to the trunk mains range from low to high. The high risk is from
earthquake and storm events where sections of key mains could be damaged.
Presently stocks of repair materials are held to allow single repairs to each main.

Mutual aid would be required from other water supply authorities to reinstate trunk
mains in the event of multiple major breaks.

As a result of the Christchurch earthquakes Council is currently undertaking a seismic
review of the critical elements of the above ground network, starting with the storage
reservoirs and sections of the Maitai Dam to the treatment plant trunk main looking at
the direct impact of earthquake shaking. Future work will focus on near fault proximity
of the network, possible impacts of liquefaction on existing and future infrastructure,
impacts of flooding and the long term planning required as a result of climate change.
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Maitai Water Supply Scheme

Because the Maitai Water Supply Scheme has vulnerable assets, parts such as the
Maitai Dam have been designed to withstand 1 in 100 year seismic and flood events
without damage.

Key structures are designed to withstand maximum credible earthquake and probable
maximum flood without collapse (but not without some damage, possibly requiring
decommissioning and major repair work).

Details of the design parameters of the Maitai Water Supply Scheme are contained in
“Nelson City Council Maitai Water Supply Project Designh Report”, Tonkin & Taylor
Limited, 1984.

The Maitai pipeline between the Dam and Brook Street has been identified as an
extreme risk from damage due to earthquake displacement or slip.

The pipeline supplies two thirds of Nelson’s water, is above ground, on a sidling bench
along the hillside. Repair/replacement of, for example, a 5m length of damaged pipe
would take 24-48 hours depending on location (and has proved to be the case in 2008
when high winds brought down trees onto the pipeline). The August 2022 storm event
lead to a 12m section of the pipeline being washed out after forestry slash above the
bench mobilised and flowed down a gully onto the pipeline. The replacement pipeline
and bridge took 11 weeks to complete.

When full, city reservoirs can hold sufficient water for approximately 24 hours average
consumption. The more usual capacity, allowing for filling time and continuing use, is
8-10 hours of daytime demand.

Construction of a new buried pipeline between the dam and the Water Treatment Plant
was completed in 2013/14.

Design of a new pipeline between the Water Treatment Plant and Westbrook Terrace
began in 2014/15 with construction completed in 2016/17.

Sections of the Maitai pipeline remain close to, or within, the river with some ongoing
risk of flood damage. Identification of these sections and regular inspection and
maintenance are seen to be the best response.

Roding Water Supply Scheme

The Roding Water Scheme poses low and moderate risks to structures other than a
200m length of pipe between the screenhouse and the chlorinator house. This pipe is
suspended on piers along the riverbank. A 30m section was washed out in the large
flood of January 1986. Subsequently the pipes were more securely fixed and rock
armouring was constructed in front of the piers. There is a possibility that a similar
large flood could damage the pipe again. Reinstatement would take 2-3 days, during
which time the Maitai river/dam and TDC would be the only sources supplying the
City. This risk is acceptable given the large storage volume of the Maitai dam.

A condition assessment of the raw water trunk main was started in 2013/14 and
completed in 2015/16 to allow renewal decisions to be made. A risk assessment of any
new pipeline route will be undertaken as part of any renewal design.

Water Treatment Plant

A portable chlorinator using sodium hypochlorite is held at the Water Treatment Plant.
It is a complete stand-alone unit, run by a small petrol generator. This has the
capacity of dosing 30l/h of sodium hypochlorite, which is sufficient to treat the full
Maitai flow of 37,000m3/day.
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A separate Emergency Management Plan has been developed covering Risks and
Actions specific to the Water Treatment Plant.

A portable chlorinator alternatively powered by either a petrol motor or an electric
motor is held at Princes Drive for emergency chlorination using High Test Hypochlorite
(HTH) powder. This has a capacity of dosing 24kg of chlorine per hour. This is
sufficient to treat 12,000 cubic metres of water per hour at 2 grams per cubic metre
(= 2ppm or 2mg per litre).

A small slip occurred to an excavated bank adjacent the plant during the December
2011 rain event. The plant will remain at risk of small surface slips given the
excavations undertaken during construction.

Trunk Mains

Risks posed to the trunk mains range from low to high. The high risk is from
earthquake damage where sections of key mains would be damaged. Presently stocks
of pipes and fittings are held to allow single repairs to each main.

New trunk mains are typically constructed from more ductile steel /PE materials that
improve the overall network resilience.

Reservoirs

All large reservoirs have been fitted or retrofitted with automatic seismic shut off
valves. When excess flow from the reservoir is detected (such as from a broken outlet
trunk main) the outlet valve is automatically shut and an alarm sent to the Duty
Officer via the SCADA system.

In 2013/14 a project to review the seismic response and protection features of the
reservoirs, intake structures and pipework at the Maitai Dam and the steel siphons on
the Maitai Dam to treatment plant pipeline was initiated. This project has been
developed as a result of the damage to the Christchurch water network from the
February 2011 earthquake in that region.

The project has a number of stages which can be modified as results of each stage are
available:

e Stage 1- Review the seismicity of the sites and compare with the factors from
AS/NZS 1170 Structural Design Actions. This provides a quick view of how
design standards might have changed since the reservoirs were constructed.

e Stage 2- Review the on-site construction details of the pipework and valving
arrangements to ensure seismic valves are correctly positioned and pipework
details minimise the risk of water loss in earthquakes. This stage will provide
an early benefit by ensuring the reservoirs can contain stored water under less
than ultimate design level events.

e Stage 3- Review the structural adequacy of the reservoir, dams and pipelines.
This stage will look at the structural design and detailing of the major
components of the network and may be undertaken in a number of stages.

Liquefaction

Ongoing hazard investigation in 2013 identified the risk of liquefaction to the network
in parts of Nelson. The initial study was restricted to the Tahunanui area but similar
materials are expected to be part of the Port Nelson reclamation.

The risk to the water network in Tahunanui arises from flotation of chambers and
damage to the mains from extension, shortening and translation arising from ground
movement.
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During the operative period of this plan further work will be carried out to better
identify at risk components and current industry response.

Water Quality

Risks posed to water quality range from low to extreme. Completion of the Water
Treatment Plant in August 2004 has reduced the risk of source water contaminating
the customer supply to low.

The greater risk relates to possible backflow from premises into the water reticulation,
thereby putting other consumers in danger.

Backflow Prevention

While the quality of the raw water entering the system is known, chemical or
microbiological contamination can occur in some circumstances from water re-entering
the system from consumer’s premises should fittings be wrongly connected or a
temporary vacuum develop in the line. The risk from activities such as undertakers,
doctors and dentist surgeries are readily understood, however similar issues can also
arise in commercial kitchens where food is prepared and cleaning chemicals are used.

Dual check valves have been fitted to all residential connections as part of the water
meter manifold. These sit below the meter and can only be inspected when the meter
is removed. Obviously damaged valves are being replaced when the meters are
replaced or if they are identified as impacting on the accuracy of customer meters
through the regular meter reads. Backflow preventors have been installed at all NCC
drainage pump stations and Council owned buildings and facilities. However, there
are fewer protection devices on commercial and industrial premises and a targeted
programme of installing new devices is underway and will continue for the next ten
years.

Water Safety Plan (Public Health Risk Management Plan)

The Nelson Public Health Risk Management Plan 2012 (now referred to as a Water
Safety Plan- post the 2013 amendment to the Health Act 1956) outlines a range of
issues that are required to be addressed within the network. The plan was reviewed
against new central government guidelines in 2021-22.

Budget has been identified for developing the response to these issues. Any further
works that arise from the response will be developed in future annual or long term
plans.

5.2. Risk assessment
5.2.1. Approach for assessing risk
The Council’s risk management policy provides for assessing risk by:
e Clearly identifying the objectives for which achievement may be uncertain

e Identifying events which could make the achievement of one or more objectives
uncertain

e For each event, using best available information (including considering the quality
of that information and the controls already in place to manage the risk) to
estimate the scale of consequence for an objective if the event happened and
estimating a corresponding likelihood. Consequences and likelihoods are
estimated using the Council’s agreed risk criteria. See Appendix K.

e Selecting the likelihood consequence combination from the council’s criteria
giving the largest risk for the event.
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As this Plan is developed it will progressively apply the criteria required by the
Council’s updated risk management policy (formally adopted in August 2017) to
managing risks. These criteria follow principle (g) of the international standard
codifying good risk management practice (ISO 31000:2009) and tailor this generic
process to the Council’s specific circumstances. It is the organisation’s intention to
progressively align the risk management practices used in asset management with
Council’s Policy and Criteria and to apply generally accepted good practice.

5.2.2. Top risks and how these will be managed

The level of risk established from the assessment process (formally called residual
risk) is compared with the Council’s residual risk tolerance as set out in Council’s risk
criteria.

The table sets out priorities for action and at what level of Council decisions should be
taken to either accept (tolerate) the risk or take further actions to manage the risk to
achieve a more acceptable risk level.

In many cases risks have already been acted on by Council in the course of the normal
work of managing the water supply activity and no further action is required.

In other cases, specific decisions may be required to either accept the current level of
risk or place actions in this plan to reduce the level of risk.

Table 5-1 provides a summary of areas of high residual risk and some information
about how these are treated.
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Risk #

Table 5-1:

Risk Title

Control /

Treatment

Water Supply Risk Register

Treatment Description

Likelihood Severity

Rating

maintenance/
development/
replacement made
ignoring advice in AMPs

are well informed with regard to necessity and scope of
projects and the content of AMP's.
- Workshop AMP development with Council.

R00239 | Significant change in MC00202 | Respond to Three Waters Reform legislation (Water Services | Possible Major HIGH
governing framework for Act 2021, Taumata Arowai..Act etc)
‘Local Water Done Well’ - commenced project ‘Drinking Water Quality Initiatives’,
that will focus on moving to a new Water Quality IT software
- establishment of a Catchment Risk Management Plan
(currently underway)
- reviewing Councils existing Water Quality Sampling Plan
and potential updates in accordance with the new standards
- Providing feedback on various Acts etc
Significant change in MC00215 | - Processes and procedures. Promap. Possible Major HIGH
governing framework for - Annual review of Asset Management Plans - 3 year
‘Local Water Done Well’ development.
- Succession plans
- Handover period
Significant change in MCO00917 | - Project stages for managing organisational change Possible Major HIGH
governing framework for
‘Local Water Done Well’
Significant change in MCO00918 | Staff training to enhance resilience for those likely to be Possible Major HIGH
governing framework for impacted by 3-waters changes
‘Local Water Done Well’ - First round of training, "Managing people through change"
and "Coping with Change", rolled out in quarter three of
2021-22.
R00242 | Lack of resources to MC00211 | - Review workloads Likely Major HIGH
complete indicative - Offload to Capital Projects where they have an available
business cases PM
- Pay for external resources to PM.
R00249 | Decisions about asset MC00226 | - Ensure elected representatives and Senior Leadership Team | Likely Moderate | HIGH
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(e.g. politicized 'pet
projects')

R00251 | Operational - One or MC00235 | - Processes for RMA compliance and reporting. Possible Major HIGH
more operated assets do - Independent contractor monitoring and reporting
not comply with - Alarm systems, level indicators.
resource consents - External audits.
R00256 | Contractors do not meet | MC00268 | - Contractor reports to Council Possible Major HIGH
required health and - Council reviews H&S systems
safety standard - Audits of H&S systems
R00432 | Distribution: MC00683 | Good reservoir design Possible Major HIGH
Introduction of Grills over vents and air gaps between drains and overflow
contaminating material Reservoirs inspected and cleaned regularly
into reservoirs Preventative maintenance
R00433 | Contamination gets into | MC00687 | - Installing Backflow prevention devices on all commercial Possible Major HIGH
trunk mains or properties.
distribution system - - Annual testing of these backflow prevention devices.
operation TBC
- Develop Network Contamination Response Plan
R00434 | Contamination of the MC00690 | Inspection and maintenance programme Possible Major HIGH

water reticulation
system - maintenance
and repair

AMP replacement programme

Trained O&M operators

Trained samplers

Repair and maintenance SOP, including hygiene, disinfection,
chlorination, flushing and sampling following repair.
Accurate/Up to date maps via GIS to minimise area isolated.
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R00435 | Contamination of the MC00695 | - NCC backflow prevention devices installed on commercial Possible Major HIGH
water reticulation properties, and continued to be installed/renewed under the
system - Water Pressure backflow prevention device programme.
- Backflow prevention devices tested annually.
- Known and accurate pressure system map up to date on
GIS.
- Continuous pressure monitoring from key areas within the
reticulation monitored and alarmed via SCADA
- Seismic valves on all major reservoirs and alarmed via
SCADA.
- Inspection and maintenance programme.
- AMP replacement programme and linked to infor
- Double check valves on all residential water meters
- Pressure reduction programme in AMP
R00740 | Maitai Dam: Introduction | MC01060 | - water treatment plant Likely Moderate | HIGH
of contaminating - the Nelson Plan (resource consents around requirements
material (from forestry around Plantation Forest clearance near rivers and coast)
industry) into dam - regular communication between forestry operators and
waters dam caretakers
R0O0586 | Lifeline service (water MC00016 | Civil Defence planning and management improves response | Possible Major HIGH
supply) failure from systems reducing consequence
natural hazards and
similar events
Lifeline service (water MC00893 | - 2 sources / 3 pipes Possible Major HIGH

supply) failure from
natural hazards and
similar events

- Temporary chlorination plant in place and temporary
supply from TDC - 1 day to organise (should WTP fail)
- Seismic valves on all major reservoirs

- Raw water source catchments each have permanent
caretakers,

- source protection zones established in latest bylaw,

- water treated via ultra-filtration WTP

- distribution network is chlorinated.
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- lifeline improvements in AMPs
-- including section on / consideration for Climate Change
- asset renewal plans and asset management information
systems to track infrastructure condition status
Lifeline service (water MC00894 | - Complete review and renewal of Council's underground Possible Major HIGH
supply) failure from insurances each year (placed Nov)
natural hazards and
similar events Nb. insurance/risk sharing - provides financial resources by
funding recovery.
- 40% through Council's membership of the AoN South Island
collective with a large deductible
- 60% funded by central government (see 1991 Disaster
Recovery Plan)
Lifeline service (water MCO00895 | -- In progress — Possible Major HIGH
supply) failure from Natural Hazards Risk Assessments for the three waters -
natural hazards and including developing strategies and implementing a
similar events programme to make three water assets more resilient to
natural hazards such as earthquakes, landslides, flooding,
Tsunamis etc. Note Placeholder funding for implementation
allowed for in the draft AMPs
Lifeline service (water MC00901 | Complete review and renewal of Council's above ground Possible Major HIGH
supply) failure from insurances each year (placed July)
natural hazards and e.g. WTP, pump stations etc
similar events Nb. insurance/risk sharing - provides financial resources by
funding recovery.
- 40% through Council's membership of the AoN South Island
collective with a large deductible
- 60% funded by central government (see 1991 Disaster
Recovery Plan)
RO0737 | Maitai pipeline failure MC01057 | - Wooded plank protection in higher risk areas Likely Major HIGH
from risks associated - Industry/forestry harvest controls (to reduce legal liability
with forestry land-use for damaging third party assets)
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- ‘Forestry Management Plan and Right tree, right place’
task-force looking at options for Nelson City Council’s 600
hectares of plantation forest

- The Nelson Plan (resource consents requirements around
Plantation Forest clearance near rivers and the coast)

nb insurance unlikely to respond unless part of wider event

Level Rise

- Emergency procedures manual and exercises.

- Programmes related to resilience/adaptation underway
- Continue to develop criticality and natural hazards
understanding with a view to progressing to the
development of solutions (that will minimise the risk of
failure due to a natural hazard event) in order of priority

R00431 | Water Treatment Plant MCO00704 | Review physical security (fences etc.) Unlikely Extreme HIGH
compromised and Repair slip behind Clear Water Reservoir
cannot supply safe Maintain regular contact with supply chain and stock pile
drinking water chemicals, particularly Chlorine, Ferric Chloride and soda ash
if required.
Review and update contingency plans, particularly regarding
supply chain.
Regular patching (i.e update) of SCADA system
- Note - Patches currently up to date
- SwitchBuild contact/SLA will be signed off by end of
October.
R00692 | Lack of Staff (NCC) and MC01012 | - Employ experienced people where possible. Possible Major HIGH
operator (Nelmac) - Employ appropriately qualified and skilled staff.
experience/resilience - Competitive pay and conditions should be competitive.
R00693 | Climate Change /Sea MC01013 | - Nelson Tasman Emergency Management Plan. Possible Major HIGH
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Natural Hazards Risk Investigation

In 2018 Council began a comprehensive risk assessment of the water supply network.
The work is a multi-year project that is being undertaken by consultants Tonkin and
Taylor Ltd on behalf of Council.

The first stage was developing a risk framework based on the NCC framework and
creating a GIS portal to show identified hazards relative to the network. Stage 2 and 3
established the criticality of the various parts of the network. Figure 5.3 shows a plan
of the city pipelines with identified criticality.

This information will be used to prioritise mitigation or adaptation works to support the
ongoing supply of water in the event of a serious event.
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Figure 5-3:
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Emergency response
Headworks

The Maitai and Roding headworks are manned by resident caretakers employed by the
Water Treatment Plant contractor. During the caretaker’s absence, resident relief
caretakers are employed.

Water Treatment Plant

The Tantragee Water Treatment Plant is manned during normal working hours. After
hours and on weekends, operators are able to monitor the plant remotely via a
computer dial in system.

The operators also carry cell phones that are linked to the plant control system.
Outside working hours, alarms are immediately sent to cell phones, so that the
operators can respond immediately.

Supervision

The NCC Utilities operations and maintenance duty staff carry cell phones on a weekly
roster so that at all times a Council Operations and Maintenance staff member is
available to respond to major network faults or faults that have been escalated by the
Treatment Contractor or Network Maintenance Contractor.

Review

The Risk Analysis will be reviewed every three years. In light of the significant seismic
activity in Canterbury in 2010/2011 a review of the water reservoirs and sections of
the trunk main for damage prevention and post-event response has been undertaken
in 2013/14. A separate budget item has been included in the capital works programme
for 2024-2034 for any remedial works to the water reservoirs and raw water trunk
main sections that are vulnerable to damage. The latter are initially expected to be the
steel arch siphons from the Maitai Dam to the water treatment plant.

A more extensive review of the network is required to address the risks identified. This
will be undertaken over the duration of this plan and will support the next review of
the Nelson- Tasman Lifelines initiative.

Potential Risks

Risks can be seen to arise from many areas of NCC, both in the physical aspect for
assets and business risks.

Climate Change

Climate change is an evolving area of research with medium-long term timeframes
before the exact level of impact can be established. Current advice from NIWA is that
it is expected to bring with it more extreme weather in the form of higher intensity
and duration rain events (with associated flood damage) and drought periods. The
issue will be monitored and future asset management plans will be adjusted to
address impacts as they become better understood.

See section 1.2 for details.
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5.3.

Infrastructure resilience approach

5.3.1.

predictions and other natural hazards.

Development of resilient infrastructure to address climate change

Ensuring resilience in the water supply network is an important function of the water
supply activity. The following sets out the high level approach for each part of the

network:

Table 5-2:

High Level Approach for Each Part of the Network

Part of the network

Issue

Response

Raw Water Sources

Run of river subject to
expected weather impacts
and climate change

Three intakes-Maitai South
Branch/Maitai Dam/Roding
Dam. Possible future fourth
source in Waimea Aquifer.

Raw Water delivery to WTP

Long pipelines. Original
Maitai p/line mostly above
ground.

Duplicate Maitai p/line
installed within Maitai
Valley roadway. Possible
future 22,000m3/d from
Waimea Aquifer. Maximise
gravity delivery for as long
as possible to reduce
electricity consumption.

WTP

Located close to EQ fault.
High use of electricity for
filtration process.

Modern design of building/
multiple filtration trains/one
portable chlorination pump
available. Approx one days
storage of treated water in
distributed reservoirs.
Electricity generation from
inline generator on Roding
raw water line.

Reticulation

Aging pipework/brittle AC
mains/impacted by natural
hazards.

Reticulation interlinked
across the city and with
TDC. Minimal pumped
reticulation.

In addition to the above general approach there is an ongoing asset renewal and

maintenance programme:

e The Maintenance Contractors carry out monthly inspections of assets, which

include identifying any Health and Safety issues.

e Internal Audits of Health and Safety practices for construction works on the
water supply assets are carried out periodically.

5.3.2. Climate Change

The Nelson City Council response is based on both mitigation and adaptation.

Mitigation is based on reducing NCC’'s GHG emissions.

Adaptation is based on securing water sources, demand management, regular
replacement of treatment plant membranes, controlling access to the water supply

catchment, monitoring sea level rise and the associated demand for a water supply in
areas likely to be impacted.
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5.3.3. Natural Hazard Security of the network in light of the recent
Canterbury and Kaikoura Earthquakes and various storm events,
including wider network hazards- Earthquake fault line and
liquefaction.

Because of the location of Nelson ie in an active seismic region, directly on the
coastline, bisected by streams and rivers and quite hilly terrain that makes up the city,
large parts of the water supply network are exposed to a variety of natural and human
influenced hazards.

Recent work by Council has focussed on natural hazards that might impact on the city,
in particular:

e Direct damage from Earthquake shaking;

e Damage from liquefaction in susceptible areas;

e Damage from Tsunami,

e Damage from flooding and major storm events;

e Impact of potential climate change and sea level rise.

Because the Maitai Dam is a vulnerable asset, it was designed to withstand 1 in 100
year seismic and flood events without damage. Key structures such as the Maitai Dam
are designed to withstand maximum credible earthquake and probable maximum flood
without collapse (but not without some damage, possibly requiring decommissioning
and major repair work).

When full, city reservoirs can hold sufficient water for approximately 24 hours average
consumption. The more usual capacity, allowing for filling time and continuing use, is
8-10 hours of daytime demand.

Construction of a new buried pipeline between the dam and the Water Treatment Plant
was completed in 2013/14 and between the Water Treatment Plant and Westbrook
Terrace in 2016/17.

The Roding Water Scheme has low and moderate risks to structures, other than a
200m length of pipe between the screenhouse and the chlorinator house. This pipe is
suspended on piers along the riverbank.

While automatic chlorination exists at the water treatment plant, a stand-alone
portable chlorinator unit, run by a small petrol generator and using sodium
hypochlorite is also held there in case of emergency.

An option for additional direct chlorination of raw water from the Roding dam is
expected to be installed at the Marsden Valley pump station in 2023-24.

‘After disaster’ resilience is being further bolstered with the construction of a trailer
mounted water abstraction and treatment device in 2022-24 for direct treatment of
small volumes (up to 200m3/day) run of river water should the water treatment plant
be damaged.

As a result of the Christchurch earthquakes Council has undertaken a seismic review
of the critical elements of the above ground network, starting with the storage
reservoirs and sections of the Maitai Dam to the treatment plant trunk main. This work
will continue through this proposed plan and be extended to investigate impacts of
liquefaction on existing and future infrastructure, impacts of flooding and the long
term planning required as a result of climate change.
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5.3.4. Insurance

NCC has insurance cover for the Wastewater, Water & Stormwater services, staff and
property as detailed in Table 5-3 below. The insurance cover is updated on a regular
basis following valuations to ensure the insurance cover is appropriate for its purpose.

Table 5-3: Water Supply Insurance Provisions

Marsh Top of the South Aon SI
collective collective
>
= o
- I c
Components / Items '8 g | ® o
L oX| u gy 3]
-l ™m € O & c
E o B S s
S| 82| 55|82
o B =| 00 = =
Reticulation v
Pump Stations
- Electrical
- Mechanical
- Structural
Staff v v
Council Vehicles v
Private property damage related to v
stormwater damage
v Indicates coverage by that particular insurance type

Aon South Island (SI) collective
NCC is a member of an Aon South Island collective of councils.

In the event of a natural disaster, the insurance cover will generally cover 40% of the
reinstatement cost of infrastructure assets that have been damaged and declared for
cover by the Aon SI collective.

The Aon SI collective is a shared program limit, Council has a sub-limit of $180 million
plus AICOW - Additional Increased Cost of Working - this allows for additional costs to
be paid over and above normal operating costs during a loss. 2020 insurance
catastrophe modelling indicated the $180m limit is adequate.

5.3.5. Emergency Management
Local Authority Responsibility

Section 64 of the Civil Defence Emergency Management Act 2002 requires Local
Authorities to:

64 Duties of local authorities

(1) A local authority must plan and provide for civil defence emergency management
within its district.

(2) A local authority must ensure that it is able to function to the fullest possible
extent, even though this may be at a reduced level, during and after an emergency”
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Exercises are carried out approximately every six months to ensure staff are familiar
with the procedures documented in the Nelson City Council Emergency Management
Procedures Manual.

When a serious emergency event occurs an Incident Management Team (IMT) is
activated to lead Council’s response, to ensure a clear decision making structure. The
lead role of incident manager is filled by a member of Nelson City Council’s Senior
Leadership Team, and the other IMT members generally include the applicable
manager(s) according to the type of event. More staff are added depending on the
scale and complexity of the event.

Local Emergency Management Arrangements

Nelson Tasman Emergency Management Group is a joint committee of both NCC and
TDC.

4

The Nelson Tasman Emergency Management Group Plan provides for an ‘all hazards
approach to emergency management planning and activity within Nelson and the
Tasman District. The Nelson Tasman Emergency Management Group Plan states the
Emergency Management structure and systems necessary to manage those hazards,
including the arrangements for declaring a state of emergency in the Group’s area.
The Group Plan is the primary instrument whereby the community identifies and
assesses its hazards and risks, and decides on the acceptable level of risk to be
managed and how it is to be managed.

Lifelines Responsibility

Section 60 of the Civil Defence Emergency Management Act 2002 requires Local
Authorities to support lifeline utilities as follows:

60 Duties of lifeline utilities
Every lifeline utility must—

ensure that it is able to function to the fullest possible extent, even though this may
be at a reduced level, during and after an emergency

Nelson City Council participated in the 2015/16 Nelson Tasman Engineering Lifelines
Group project as a life line utility. And Nelson City Council is a member of the Nelson
Tasman Emergency Management Group Lifelines committee.

Nelson Tasman Emergency Management and Nelson City Council Emergency
Response Plans

The following documents are available for guidance:
e Nelson Tasman Emergency Management Group Plan

e Nelson City Council Emergency Procedures Manual
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Table 5-4: Risk Reduction, Readiness, Response and Recovery Status

Activities Description Water Status
Required
Risk Identifying hazards, describing risks, Asset Management
Reduction and taking actions to reduce the Risk Register
probability or consequences of Water Supply
potential events. Strategies
Readiness Planning and preparation required to Emergency
equip agencies and communities to procedures manual
respond and recover. and exercises.
Response Addressing immediate problems after Emergency
an emergency. procedures manual

and exercises.

Operations and
maintenance
response by
contractors (Nelmac
and Fulton Hogan)

Recovery Addressing the long-term rehabilitation | Nelson-Tasman
of the community. Emergency
Management Group.

5.3.6. Interconnectivity Effects

Interconnectivity or interdependence between different utilities during and after a
disaster is of utmost importance. In the event of failure, access is necessary to visit a
site and provide power for recovery or removal of debris. To enable effective and
efficient recovery of lifelines from an event which disrupts their service, dependencies
on other lifelines must be understood and where necessary, mitigated against.

Figures 5-4 and 5-5 summarise interdependencies between lifelines sectors during
business-as-usual and major disaster events where disruption is expected to roads
and electricity networks. The ratings presented in this section are illustrative only -
obviously the extent of dependence in a response and recovery situation will depend
on the specific scenario. The total dependency scores clearly illustrate the importance
of electricity, roads, fuel and telecommunications to the other sectors, with air
transport, VHF and broadcasting becoming more important in a major disaster event
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Figure 5-4: Interdependency Matrix - Business As Usual
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Stormwater 2 1 1 2 1 1 1 1 1 1 1 1 14

Wastewater 1 1 1 2 1 1 1 1 1 1 1 1 13

Rail 1 1 1 1 1 1 1 1 1 1 1 1 12

Sea Transport 1 1 1 1 1 1 1 1 1 1 1 1 12

Air Transport 1 1 1 1 1 1 1 1 1 1 1 1 12

Gas 1 1 1 1 1 1 1 1 1 1 1 1 12
Broadcasting 1 1 1 1 1 1 1 1 1 1 - 1 1 12

Figure 5-5: Interdependency Matrix — During / Post Disaster Event
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Stormwater 2 1 1 2 1 1 1 1 1 1 1 1 14

Wastewater 1 1 1 2 1 1 1 1 1 1 1 1 13

Rail 1 1 1 1 1 1 1 1 1 1 1 1 12

Sea Transport 1 1 1 1 1 1 1 1 1 1 1 1 12

Gas 1 1 1 1 1 1 1 1 1 1 1 1 12

3: Required for Service to Function, 2: Important but can partially function and/or has full backup,
1: Minimal requirement for service to function.

Water N2

Nelson City Councils membership of WaterNZ give it access to a wide pool of expertise
both during times of emergency and in general.

Electricity Supply

The electricity lines suppliers are Network Tasman Ltd and Nelson Electricity Ltd.

Energy supply is currently via a contract with Genesis.
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Succession Planning

Succession planning within any business is considered necessary to reduce the risk
associated with staff leaving the organisation. Succession planning allows institutional
knowledge to be passed on, and assists in ensuring continuity of organisational
culture.

Currently succession planning is largely by way of multiple staff members involved in
administering the activity and detailing strategies for the future in asset management
plans. In order to ensure greater effectiveness there is a need to improve planning
and recording of strategies over the next three years.
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6.1.

Financial summary

This Section sets out financial statements, funding strategy, depreciation forecast and
charges for the Water Supply services in Nelson City.

The Local Government Act 2002 (Part 6 Subpart 3) requires local authorities to
manage their finances “prudently and in a manner that promotes the current and
future interests of the community. This implies compliance with applicable Financial
Reporting Standards, which include Public Benefit Entity International Public Sector
accounting Standards (PBE IPSAS).

This Asset Management Plan provides the basis for meeting these requirements.
Financial statements and projections
Definition of Expenditure Categories
All expenditure on infrastructure assets falls into one of three categories:
e Operations and Maintenance Expenditure
e (Capital Expenditure — Renewal/Replacement

e (Capital Expenditure - Creation/Acquisition/Augmentation for both level of service
compliance and growth
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Table 6-1: Water Operational Expenditure Years 1-10 of the 2024 /34 Long Term Plan
2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34
AMP AMP AMP AMP AMP AMP AMP AMP AMP AMP
Account (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34)
7005 Water Supply 7,542,257 | 7,670,257 | 7,922,002 | 7,984,953 8,152,542 | 8,145,542 | 8,236,542 | 8,295,542 | 8,781,542 8,871,542
Base Expenditure 4,793,757 | 4,811,757 | 4,907,542 | 4,926,493 4,995,542 | 4,963,542 | 4,990,542 | 5,039,542 | 5,321,542 5,411,542
70052010. Water Reticulation Programmed Maintenance 354,215 354,215 371,000 371,000 372,000 374,000 376,000 378,000 380,000 382,000
700520103828. Maitai Dam Aeration 75,000 75,000 75,000 75,000 120,000 75,000 75,000 75,000 75,000 120,000
70052017. After Hours Duty Officer 30,000 30,000 30,000 31,500 31,500 32,500 32,500 32,500 34,000 34,000
70052018. Mtce: Water Treatment 1,851,000 | 1,851,000 | 1,875,000 | 1,875,000 1,883,000 | 1,892,000 | 1,901,000 | 1,950,000 | 2,000,000 2,045,000
700520183576. Fluoridation opex 110,000 110,000 111,000 111,000 112,000 112,000 113,000 113,000 114,000 114,000
70052019. Mtce: Headworks 500,000 520,000 550,000 564,451 566,500 566,500 568,500 568,500 601,000 601,000
70052310. Water Metering 119,000 120,000 120,000 121,000 121,000 122,000 123,000 123,000 124,000 124,000
70052607. Telephones 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
70052617. Electricity 589,595 589,595 589,595 589,595 589,595 589,595 589,595 589,595 589,595 589,595
70052621. Rates 38,633 38,633 38,633 38,633 38,633 38,633 38,633 38,633 38,633 38,633
70052625. Water Purchased TDC 375,000 375,000 394,000 399,000 404,000 409,000 414,000 419,000 424,000 429,000
70052637. Insurance 654,314 654,314 654,314 654,314 654,314 654,314 654,314 654,314 654,314 654,314
700526412926. Civil Contractor Sponsorship 0 5,000 0 5,000 0 5,000 0 5,000 0 5,000
70052645. Advertising 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
70052699. Plant / Vehicle Operating Expense 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
70052710. Legal Fees 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000
70052720. Valuation Fees 10,000 2,000 10,000 2,000 14,000 2,000 14,000 2,000 14,000 2,000
700527301496. Water Headworks Renewals and Upgrade
Strategy 0 0 0 0 0 0 0 0 30,000 30,000
700527302809. Water Treatment Plant Renewals and Upgrade
Strategy 0 0 0 0 0 0 0 0 30,000 30,000
700527303381. Maitai Original Raw Water Pipeline Renewal
Strategy 0 0 0 0 0 30,000 30,000
700527303382. Water Pipeline Renewals and Upgrade Strategy 0 0 0 0 0 0 0 0 30,000 30,000
700527303383. Water Growth and Intensification Strategy 0 0 0 0 0 30,000 30,000
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2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34
AMP AMP AMP AMP AMP AMP AMP AMP AMP AMP
Account (2024/34) (2024/34)  (2024/34)  (2024/34) (2024/34)  (2024/34) (2024/34) (2024/34)  (2024/34) (2024/34)
700527303384. Reticulation Water Quality Improvement and
pressure manageme 0 0 0 0 0 0 0 0 30,000 30,000
700527402925. Water Quality Initiatives 44,000 44,000 46,000 46,000 46,000 48,000 48,000 48,000 50,000 50,000
70052760. Other Professional Advice 32,000 32,000 32,000 32,000 32,000 32,000 32,000 32,000 32,000 32,000
Unprogrammed Expenses 2,400,000 | 2,510,000 | 2,621,460 | 2,611,460 2,760,000 | 2,760,000 | 2,860,000 | 2,860,000 | 2,986,000 2,986,000
70053010. Water Reticulation Reactive Maintenance 2,400,000 | 2,500,000 | 2,611,460 | 2,611,460 2,760,000 | 2,760,000 | 2,860,000 | 2,860,000 | 2,976,000 2,976,000
700537402692. Water Supply Bylaw 0 10,000 10,000 0 0 0 0 0 10,000 10,000
Programmed Expenses 348,500 348,500 393,000 447,000 397,000 422,000 386,000 396,000 474,000 474,000
700540100689. Mtce: Pressure/Flowrate Monitoring 35,000 35,000 35,000 50,000 50,000 50,000 53,000 53,000 55,000 55,000
700540100690. Mtce: Backflow Prevention 80,000 80,000 80,000 90,000 90,000 93,000 93,000 93,000 95,000 95,000
700540100817. WTP Lagoon desludge 0 0 0 0 0 0 0 0 45,000 45,000
700540100820. Fish passage up Maitai dam spillway 17,000 17,000 17,000 19,000 19,000 19,000 25,000 25,000 28,000 28,000
700540101615. Network model updates and calibration 0 0 50,000 100,000 0 0 0 0 30,000 30,000
700540103829. Maitai Dam Flood Performance 40,000 40,000 20,000 0 0 0 0 0 0 0
700540312138. Seismic Protection Review Water Assets 0 0 0 0 50,000 50,000 50,000 50,000 20,000 20,000
700540312803. Water loss reduction programme 52,000 52,000 52,000 58,000 58,000 60,000 60,000 60,000 63,000 63,000
700543102807. Natural Hazards Risk Assessment 0 0 0 0 0 0 0 0 30,000 30,000
700543203439. WWW - Lindavia Testing Maitai Dam 0 0 0 0 0 45,000 0 0 0 0
70054372. Prelim Capex - investigation, options, testing 45,000 45,000 45,000 45,000 45,000 45,000 45,000 45,000 45,000 45,000
700543722129. Roding Pipeline 25,000 25,000 25,000 25,000 25,000 0 0 0 0 0
700547302808. Network Capacity Confirmation for Growth Areas 28,000 28,000 29,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000
700547401457. Water Safety Plan (old PHRMP) 11,500 11,500 25,000 15,000 15,000 15,000 15,000 25,000 18,000 18,000
700547601652. water supply asset mgmt support 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000
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Table 6-2: Water Capital Expenditure Years 1-10 of the 2024 /34 Long Term Plan

2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34

AMP AMP AMP AMP AMP AMP AMP AMP AMP AMP

Account (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)  (2024/34)
7005 Water Supply 10,996,515 | 11,619,361 | 13,098,511 | 14,713,011 | 16,077,711 | 11,827,711 | 11,163,711 | 18,591,211 | 19,736,211 | 15,472,711
Capital Growth 4,953,961 | 6,197,861 | 7,354,011 | 6,536,511 | 5371,711 | 4,131,711 | 3,853,711 | 5281,711 | 4,911,711 | 6,351,711
700576152801. NCC - TDC Link 0 0 0 0 100,000 100,000 100,000 | 1,500,000 | 1,500,000 0
700576153164. Suffolk Road (Saxton to Ngawhatu) water upgrade 0 0 0 0 0 0 0 50,000 100,000 100,000
700576153328. Maitahi Development Growth project 270,000 100,000 650,000 | 2,000,000 | 2,050,000 150,000 150,000 150,000 0 0
700576153329. Bayview Development Growth project 50,000 150,000 950,000 100,000 500,000 500,000 0 0 0 0
700576153387. Future growth and Intensification Projects 150,000 50,000 | 1,000,000 100,000 180,000 150,000 160,000 525,000 625,000 | 4,100,000
700576153707. IAF Bridge St 385,000 | 1,650,000 | 2,659,800 | 2,109,800 0 0 0 0 0 0
700576153708 IAF Collingwood St 859,100 0 0 0 0 0 0 0 0 0
700576153709. IAF Halifax St 1,226,150 | 1,226,500 0 0 0 0 0 0 0 0
700576153710. IAF Rutherford St 22,000 909,150 0 0 0 0 0 0 0 0
700576163835. PRV renewal Valves SCADA Electrical 50,000 50,000 50,000 55,000 55,000 55,000 60,000 60,000 60,000 65,000
700576203165. water pump stations - upgrades 70,000 55,500 125,500 60,000 60,000 170,000 60,000 60,000 200,000 60,000
700576302809. Water Treatment Plant Upgrades 245,000 380,000 242,000 310,000 325,000 160,000 380,000 440,000 180,000 380,000
700576502313. Capital: Atawhai Res & pump Ma 0 0 0 0 200,000 100,000 0 750,000 600,000 0
700576503231. Ngawhatu Valley high level reservoir 0 0 100,000 155,000 155,000 | 1,000,000 | 1,197,000 0 0 0
700576903367. Climate Change Adaptation Projects 0 0 0 70,000 70,000 70,000 70,000 70,000 70,000 70,000
700576903838. Water model upgrade 50,000 50,000 0 0 100,000 100,000 100,000 100,000 0 0
70057691. Vested Assets 1,576,711 | 1,576,711 | 1,576,711 | 1,576,711 | 1,576,711 | 1,576,711 | 1,576,711 | 1,576,711 | 1,576,711 | 1,576,711
Capital Increased LOS 4,651,554 | 3,498,000 | 4,666,500 | 6,724,500 | 6,029,000 | 4,384,000 | 4,035,000 | 4,099,500 | 3,364,500 | 3,308,000
700579051496. Headworks Upgrades 215,000 250,000 138,000 110,000 350,000 215,000 320,000 370,000 470,000 500,000
700579103010. Toi Toi St water ridermain 0 0 0 0 0 0 0 50,000 100,000 300,000
700579151058. Capital: Pressure Reduction 0 0 60,000 60,000 60,000 0 60,000 0 0 20,000
700579151064. Capital: Ridermains 70,000 72,000 74,000 40,000 74,000 76,000 76,000 76,000 78,000 78,000
700579151081. System Improvements 68,000 68,000 71,000 71,000 71,000 73,000 73,000 73,000 75,000 75,000
700579151168. Capital: Backflow Prevention 100,000 100,000 100,000 100,000 245,000 255,000 255,000 255,000 265,000 265,000
700579152140. Capital: Atawhai Trunkmain 50,000 150,000 200,000 | 1,500,000 | 2,500,000 | 2,500,000 | 2,500,000 0 0 0
700579152800. Pressure Enhancement 0 0 0 50,000 100,000 100,000 0 0 0 0
700579162131 Fire Flow Upgrades 0 0 0 0 100,000 100,000 100,000 100,000 100,000 100,000
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2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34

AMP AMP AMP AMP AMP AMP AMP AMP AMP AMP

Account (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34)  (2024/34)  (2024/34) (2024/34)  (2024/34)
700579162802. DMA establishment 0 0 0 50,000 50,000 0 0 0 0 0
700579162803. Water Loss Reduction Programme 100,000 100,000 100,000 100,000 140,000 140,000 150,000 150,000 150,000 150,000
700579162807. Natural Hazards Risk Remediation 100,000 100,000 100,000 115,000 115,000 115,000 120,000 300,000 300,000 | 1,000,000
700579203388. Maitai Pump Station upgrade 100,000 50,000 1,000,000 1,500,000 | 1,000,000 500,000 0 0 0 0
700579303576. WTP Fluoride Dosing 287,331 0 0 0 0 0 0 0 0 0
700579501180. Other Sundry: Maitai Planting 16,500 16,500 17,000 17,000 17,000 18,000 18,000 18,000 19,000 19,000
700579502314. Capital: Atawhai No.2 Reservoi 750,000 1,500,000 1,650,000 2,500,000 | 1,000,000 0 0 0 0 0
700579502810. Dam Upgrades 2,173,723 500,000 500,000 0 0 0 0 0 0 0
700579503142. Maitai Pipeline Hazard mitigation 50,000 50,000 100,000 100,000 0 0 0 100,000 100,000 100,000
700579503839. WTP New Clear Water Reservoir 0 0 0 0 100,000 150,000 150,000 | 1,500,000 1,500,000 0
70057990. Water network upgrades 0 0 0 0 0 0 0 1,000,000 100,000 100,000
700579902132. Telemetry/Control Upgrade 50,000 70,000 35,000 40,000 35,000 70,000 41,000 35,000 35,000 78,000
700579903259. Water supply H&S risk mitigation programme 21,000 21,500 21,500 21,500 22,000 22,000 22,000 22,500 22,500 23,000
700579903594. Taumata Arowai - Contractor access to mains 100,000 100,000 0 0 0 0 0 0 0 0
700579903612. Flood Recovery 2022 - WTP 150,000 150,000 150,000 100,000 0 0 0 0 0 0
700579903613. Flood Recovery 2022 - Headworks 150,000 100,000 100,000 100,000 0 0 0 0 0 0
700579903614. Flood Recovery 2022 - Reticulation 100,000 100,000 250,000 100,000 0 0 0 0 0 0
700579903842. Climate Change Emission Reduction Projects 0 0 0 50,000 50,000 50,000 150,000 50,000 50,000 500,000
Renewals 1,391,000 1,923,500 1,078,000 1,452,000 | 4,677,000 3,312,000 | 3,275,000 | 9,210,000 | 11,460,000 | 5,813,000
700571402951. Water Treatment Plant Renewals 165,000 125,000 250,000 240,000 330,000 350,000 240,000 200,000 200,000 200,000
700571402999. Scada Renewal 25,000 10,000 5,000 250,000 5,000 5,000 50,000 5,000 65,000 23,000
700573051496. Renewals: Headworks 50,000 22,500 22,500 70,000 115,000 125,000 60,000 60,000 300,000 20,000
700573053833. Maitai Dam renewals 0 0 0 0 100,000 100,000 100,000 0 0 0
700573053834. Roding Dam renewals 0 0 0 0 100,000 100,000 100,000 0 0 150,000
700573103381. Maitai Raw water pipeline renewal & upgrade 0 0 0 100,000 100,000 100,000 100,000 500,000 1,000,000 | 2,500,000
700573151461. Renewals & Upgrades: Water Pipes 285,000 1,285,000 285,000 285,000 | 1,985,000 1,985,000 | 1,985,000 | 2,450,000 | 2,450,000 | 2,450,000
700573152054. Washington Valley Water Renewal & upgrade 50,000 0 0 0 0 0 100,000 | 2,500,000 2,500,000 0
700573152129. Roding Pipeline 0 0 0 0 115,000 215,000 0 0 0 0
700573153060. Konini Street water renewal 0 50,000 0 50,000 800,000 0 0 0 0 0
700573153502. Nayland Rd - Aldinga to Songer 200,000 0 0 0 0 0 0 0 0 0
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2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31 2031/32 2032/33 2033/34
AMP AMP AMP AMP AMP AMP AMP AMP AMP AMP
Account (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34) (2024/34)  (2024/34)
700573161498. Renewals: Misc Pipes & Fittings 10,000 20,000 20,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000
700573202811. Pump Stations - Renewals 65,000 67,000 68,500 50,000 150,000 50,000 150,000 50,000 150,000 50,000
700573251491. Renewals: Commercial Meters 150,000 150,000 172,000 172,000 192,000 192,000 200,000 200,000 200,000 220,000
700573252128. Residential Meters renewals 0 0 0 50,000 500,000 0 0 0 0 100,000
700573258201. Water Meter Replacement 5,000 5,000 5,000 10,000 10,000 15,000 15,000 20,000 20,000 25,000
700573302555. Renewal: Membranes WTP 0 0 0 0 0 0 100,000 | 3,000,000 4,500,000 0
700573502812. Reservoir Refurbishment Programme 136,000 89,000 50,000 50,000 150,000 50,000 50,000 200,000 50,000 50,000
700573503837. Thompson Terrace Reservoir Refurbishment -
Electrical/Bldg/V 250,000 100,000 200,000 100,000 0 0 0 0 0 0
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Water Budgets - Ten Years

Expenditure for the water supply activity varies over the term of the plan. Renewals
expenditure is constrained in 2023/24-2024/25 as a result of funding requirements for
the August 2022 storm event. From 2027/28 renewal expenditure increases
significantly to address the anticipated future renewal requirements as large sections
of the piped network reach the end of their service lives. The overall trend is to
increase expenditure in the water activity over the next ten years.

Figure 6-1: Water Budgets - Ten Years
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6.1.1. Trends from the previous four years

Figure 6-2 outlines expenditure over recent years. Vested assets are excluded.
Figure 6-2: Recent Expenditure on Water Supply Network
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6.2. Funding strategy

In determining how activities will be funded local authorities are required to take the
following into consideration:

e The contribution to the achievement of Community Outcomes (strategic
alignment)

e Beneficiaries of each activity (beneficiary/user pays principles)

e The period over which benefits from the activity will occur (intergenerational
equity issues)

¢ The extent to which identifiable individuals contribute to the need to incur
expenditure (exacerbator and user pays principles)

e The costs and benefits of funding the activity compared to other activities
(cost/benefit, prioritisation principles)

e The impact of funding the activity on the wellbeing of the community (ability to
pay principles)

Contributions

The Resource Management Plan has set a financial contribution so that sub-dividers,
developers and new industry pay their share of the capital expenditure for reserves
purposes each year as part of the costs of growth.

From 1 July 2006 Development Contributions have been collected under the Local
Government Act 2002 as detailed in the Long Term Plan.

The remaining costs of collecting, treating and delivering water are funded from user
charges.

Water by Meter User Charges

From 1 July 1999 universal metering has been in operation and there is no charge in
the general rates for the supply of water.

The Water Pricing Structure Working Party was convened in 2003 and made its
recommendation to the Infrastructure Committee which in turn recommended the
pricing structure to the full Council meeting on 18 December 2003.

The objective of the pricing structure is to:
e Encourage water conservation.
e Be fair to residential and commercial water users.
e Be simple to administer and readily understood by the public.

e Recognise the opportunity value and fire-fighting value of the water supply
system and the benefits this provides to empty sections and houses.

e Provide regular cash flow while avoiding excessive reading and invoicing costs.
The key points in the pricing structure are:
e A house or section without a water connection not be charged a fee.

e All properties on water by meter (including empty sections) should pay a
minimum annual charge.
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e The fixed costs are approximately 90% and variable costs approximately 10% of
the total costs of operating the water supply. If the minimum annual charge was
set to recover 90% of costs there would be little incentive to conserve water.
Therefore the minimum annual charge was set to recover only 30% of the total
costs. This encourages water conservation, but still means that low (or no)
volume users do pay a share of the opportunity and fire-fighting value of the

supply.

e There being no “entitlement to free water for low usage” associated with the
minimum annual charge.

e The minimum annual charge (collected as a daily charge) be set to recover 30%
of the estimated water by meter revenue requirement, and that the remaining
70% be recovered as user charges.

e The revenue required from Major Water Users with Even Demand (including
financial and operating costs) be calculated based on the value of water supply
assets used by those users and allocated as a percentage of peak summer
demand for assets sized for peak demand (part of the treatment plant), and as a
percentage of water used for assets sized for water volume.

e The charges for Bulk Water Users over 10,000m? per year, where there is
predominantly summer irrigation, be at the average of the 0-10,000m3 and the
10,000-100,000m?3 rates. This recognises that these Users contribute to the
summer peak, but do not use a large part of the reticulation.

e The charges for usage in the 10,000-100,000m3 band and 100,000+m? band be
set to recover the revenue calculated above and in the same ratios as used in
previous years.

e A revenue issue may arise in the future, if the water reuse project involving
treated water from Bells Island is developed. This project would supply irrigation
water to the Tahunanui / Stoke area and impact on water sales currently made
for this purpose.

Creation/Acquisition/Augmentation

Nelson City Council will review funding requirements and strategies to achieve
equitable funding of upgrade works through development contributions.
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6.3. Valuation forecasts
Figure 6-3 below shows the forecast of depreciation based on inflated figures.

Figure 6-3: Forecasts of depreciation
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The forecast of depreciation relates to the current value and base life of existing water
supply assets.

Historically, the estimated depreciation of water assets, based on expected asset life,
has exceeded the value of water renewals. The reason for this is that where the
renewal of a water asset is required, it will often be replaced by an asset with greater
capacity which is considered as a level of service or growth improvement, rather than
a renewal. The peak in years 8 and 9 are due to the timing of WTP membrane
renewals.
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Figure 6-4: Theoretical Renewal Year vs Cost for Renewals To Date and
Forecast

Water Supply Theoretical Renewal Year vs Cost for Renewals To
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6.4. Key assumptions made in financial forecasts

Council is required to identify the significant forecasting assumptions it has made in
preparing its ten year Long Term Plan. Assumptions are necessary to allow Council to
plan for expenditure and costs over the next ten years. They are the best reasonable
assessment made on the basis of currently available information.

The Nelson Long Term Plan details possible and actual significant forecasting
assumptions and uncertainties relating to Nelson City Council activities.

As well as the general assumptions that apply as the basis for forecasting budgets
across Council’s work, the following assumptions apply specifically to water supply:

Renewals will be continued at a rate that is sustainable, based on consideration of
both resource and financial aspects

It is assumed that Nelson’s climate will remain substantially unchanged for the
next decade, with enough rain to meet our water needs. Factors such as climate
change and population growth will receive increased analysis as the Activity
Management Plan and Infrastructure Strategy is reviewed in future years

It is assumed that future resource consents for the existing sources of water
supply and abstraction volumes will be granted

It is assumed that there will be reductions in water losses

Water supply is expected to continue to be funded from water charges and,
consistent with Council’s financial policies, most of the capital expenditure will be
funded from borrowings
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e Council will provide education and promotion of the importance of water
conservation; however the demand for water is expected to continue to primarily
be managed through Council’s water charging system

6.5.

The service delivery strategy is expected to be sustained for the term of the

Long Term Plan

Existing treatment plant membranes will continue to operate satisfactorily.

Forecast reliability and confidence

Table 6-2 below details the possible and actual significant forecasting assumptions and
uncertainties relating to the Nelson City Council water supply system.

Table 6-3: Significant Forecasting Assumptions and Uncertainties
No. | Assumption Degree of Likely Impact if the
Risk or Assumption is (or is Not)
Uncertainty | Realised or is Not
Acceptable

1 Interest rates for new loans raised or Medium Higher interest rates would
existing debt refinanced during the years increase costs for Council
24 - 34 are forecasted in the range of
4.85 - 5.21%.

2 Growth is based on commissioned Low If the population age profile
demographic analysis data. varies from what is forecast,

particularly if there is
accelerated growth in the
ageing population, it risks
putting pressure on Council
to change the type of
facilities and services that it
provides.

3 The actual remaining lives of assets will Medium Changes in estimated asset
not deviate significantly from those lives could lead to
contained in the asset valuation. significant changes in asset

renewal projections,
depreciation and renewal
budgets.

4 The replacement values are a realistic Low Replacement values have
cost and have taken into consideration gone through a review
engineering fees, resource consents etc. process.

5 Upgrade/capital estimates are as Medium Costs of upgrades are
follows: estimated only without
Concept +/- 30% detailed project planning.
Initial & Planning +/-10 to +/- 25%

Delivery/Construction +/- 5%

Projects of unusual complexity or
presenting landowner / regulatory issues
that cannot be quantified and such that
estimating with accuracy is difficult, may
lie outside these figures.

6 Maintenance cost of service for Low Historically maintenance
Reticulation and Treatment will be within costs % variations for
-5% and +10% of budget. reticulation have been low.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392)

Page 217




7 Depreciation based on estimated useful Medium If proposed condition

lives not on condition of pipework. assessments indicate that
Councils mains have
decreased useful lives,
depreciation presently taken
will be less than that
required for replacement.

8 Electricity will be able to be sourced from | Low The water supply activity is
a nett zero carbon source unlikely to meet Council’s

goal of nett zero carbon
emissions by 2050

9 Future sea level rise predictions will be High Service lives of assets in
confirmed decades in advance of the areas that the community
event may decide to retreat from

will not be optimised leading
to renewal of assets that are
later abandoned.

10 It will be possible to co-construct assets High Very difficult to accurately
to avoid un-necessary emission of identify service lives of
greenhouse gases from duplicate pressure assets.
construction
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Asset management practices
The goal of infrastructure asset management is to:

“Deliver the required level of service to existing and future customers in a sustainable
and cost effective manner.”

A formal approach to the management of assets is essential in order to provide
services in the most cost-effective manner, and to demonstrate this to customers and
other stakeholders. The benefits of improved asset management are:

¢ Improved governance and accountability
e Enhanced service management and customer satisfaction
e Improved risk management
e Improved financial efficiency
e More sustainable decisions
The key elements of Asset Management are as shown below:

Figure 7-1: Activity Management Key Elements

Understanding and meeting the
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management and infrastructure
management

Managing risk associated with
asset failures
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management strategies

Providing a defined Level of
Service and monitoring
performance
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Having a lifecycle approach : .
Sustainable use of physical
resources

Improvement in asset
management practices to the
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7.1. Asset management leadership and structure

Figure 7-2:
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7.2. Management systems

A management system is defined as the set of procedures an organisation needs to
follow in order to meet its objectives.

Table 7-1: Management Strategies

Strategy

Objective/ Description

Strategic Planning

Human Resources

Develop the professional skills of the staff through adequate training
and experience

Personal Development Plans will be agreed with staff each year and a
register maintained to record training history. Staff are encouraged to
belong to appropriate professional bodies and to attend appropriate
conferences, seminars and training courses.

Strategic
Alignment

This Activity Management Plan will support the achievement of relevant
Community Outcomes for Nelson City Council.

Community Outcomes for Nelson City Council are set out in the Long
Term Plan. The intended contribution of the Nelson City Council water
supply services to the achievement of Community Outcomes is shown in
this Activity Management Plan.

Service Levels

A clear statement of the water supply services provided and standards
to be achieved that directly link to, and support the stated community
outcomes, are shown within this Activity Management Plan.

Sustainable
Management

Ensures all planning for the management, operation, maintenance,
renewal and development of the water supply activity is compatible with
sustainable management principles.

Nelson City Council will pursue ways of limiting the use of natural
resources including energy, valued landscapes (and other natural
heritage) and adverse effects on waterways. This will involve auditing
the systems and materials used, and developing ways to incorporate
sustainable operation and development principles into Nelson City
Council activities.

Data Management

and Utilisation

Network modelling

Continue the development of computer-based hydraulic models of the
reticulation network. Computer model of the water supply reticulation
enables Nelson City Council to:

e Determine accurately the existing capacity of the system
e Identify inadequate sections of the system

e Operate the system in the most efficient and sustainable
manner

e Determine the impact of further development on the system
e Identify system upgrading requirements
e Compare options for upgrading the water supply network.
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Strategy

Objective/ Description

Data Collection

Data collection programmes (condition, performance, asset registers)
closely aligned with business needs will be operated in accordance with
documented quality processes

Data collection, maintenance and analysis are expensive and it is
important that programmes and techniques are cost effective and
consistent with business needs. Systematic processes will be
introduced for the collection and upgrading of essential data based on
asset criticality including:

Asset attribute information
Asset performance data
Asset condition data.

Geographical
Information
System Data

Geographical information system data will be the subject of defined
quality assurance processes.

Nelson City Council has quality processes to ensure that all data entered
to the Geographical information system meets defined quality standards
and supports Asset Management through connectivity with the asset
register and Asset Management data storage.

Business Processes

Activity
Management Plan
Updates

This Activity Management Plan remains a strategic ‘living’ document and
will be updated as required and reviewed at three yearly intervals to
coincide with the Long Term Plan.

The scope of the review will be influenced by changes in Community
Outcomes for Nelson City Council, service standards, improved
knowledge of assets and corporate strategy/ policy and process.

Risk Management

Risk Management is an essential part of Asset Management. Water
supply activity risks will be managed by implementing the Risk
Management Register for the Water supply activity and the
implementation of risk controls to maintain risk exposure at agreed
levels.

Risk controls will include maintaining appropriate insurance cover,
emergency response planning, condition monitoring of critical assets,
preventative maintenance, use of SCADA, and operations manuals,
review of standards and physical works programmes.

Infrastructure
Asset valuation

Perform valuations in @ manner that is consistent with national
guidelines and Nelson City Council corporate policy for valuation cycles
which are carried out every 1-3 years to reflect international financial
activity and align with the Long Term Plan requirements.

Asset valuations are the basis for several key asset management
processes including asset renewal modelling and financial risk
assessments. Valuations of the water supply system will be carried out
based on data from the Asset Management System to ensure audit
ability and alignment with other processes.

Monitoring

Level of Service
Standards

Continue with the monitoring procedures to ensure water supply activity
is contributing to the community outcomes as stated and that internal
controls (service requests, operational contract requirements) are also
monitored and managed

Asset Performance

The performance of the water supply assets are monitored as an input
to asset renewal and asset development programmes. The Monitoring
includes:

e Customer service requests
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Strategy

Objective/ Description

e Asset failure records

e Asset Maintenance records

e Compliance with Resource Consents

e Critical asset audits

e Supervisory Control and Data Acquisition
e Legislative compliance

Financial Management

Budgeting Expenditure programmes for the water supply activity indicates Council
funding and budgets with a 10 year projection.
Use the Plan to provide sufficient detail to demonstrate the decision
making process for those 10 year projections.
Financial Manage the water supply activity budget in accordance with statutes
management and corporate policy. This involves:
Economic appraisal of all capital expenditure
Annual review of Activity Management Plan financial programmes
Recording of significant deferred maintenance and asset renewals
Continuous monitoring of expenditure against budget.
Sustainable Ensure the water supply activity is managed in a financially sustainable
Funding manner over the long term.

The financial requirements for the provision of the water supply activity,
sustainable and to acceptable standards over the long term will be
identified and provided for in the budgets. These financial requirements
include:

Management of the water supply activity

Operation and maintenance of the water supply system

Asset replacement

Asset development to ensure that the ability of the water supply activity

to deliver an acceptable level of service is not degraded by growth in
Nelson City Council.

Quality Management

The quality management system is process management based on a quality cycle. It
is aligned with ISO 9000, and benchmarked against this standard each year. The
focus of the Quality Management programme is to improve the effectiveness and
efficiency with which Nelson City Council deliver services to the community; ensuring
processes deliver their required outcomes, which are aligned with community
outcomes and organisational goals. Required outcomes are typically defined in terms
of the core key performance areas - customer satisfaction, legislative compliance, and
management of resources (budget and staff time), and employee engagement.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 223




Figure 7-3: Quality Management Lifecycle
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1: Define the Process: Document the Procedure

NCC’s Quality Management system (QMS) is a process-based approach. A process is a set of
interrelated or interacting activities which transforms inputs into outcomes. Required outcomes are
achieved more efficiently when activities and related resources are managed as a process.

A procedure is an agreed way to carry out a process. A procedure includes and defines:
Required outcomes from the procedure (most important)
e Definition of the required outcome forms the “quality” standard for the process

o Agreement of the required outcomes tells us what would success look like (our KPIs)

e We need to ensure that required outcomes are recorded so that they can be measured later - not just
what needs to be achieved, but when, and how many, and what exceptions

People involved in the procedure (equally important)

« Definition of all of the people involved in all aspects of the process, including the customer, those
“doing stuff”, those “accountable for stuff” and any suppliers directly involved in the process

e Are the people involved the most effective, most efficient way to do this?

Activities comprising the procedure
o Defining all the activities required and undertaken to achieve the required outcomes

e Are all the activities undertaken necessary, are they in the right order, are the right people doing
them, is this the most effective, most efficient way to do this?

Enablers that support the procedure

e The enablers of the process include things like information (and information systems), policies (and
culture), funding and facilities. These should be documented as part of the process

Documenting the procedure (activities involved, who does what when, what funding and
resources are required) provides a written procedure to support the process.

Processes work together to form end-to-end procedures:

Managing interrelated processes improves the organisation's effectiveness and efficiency in achieving its
objectives. This means consideration of how processes interrelate to form end-to-end procedures with
overall outcomes. The outputs from one procedure often form the trigger for the next procedure. End-
to-end procedures have their own required outcomes.
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2: Manage the procedure: Measure, Report and Review

Measuring whether the procedure is being followed and whether outcomes are being met This
enables us to apply a factual approach to decision making and to the need for change.

e Measure how the process is going - is the procedure being followed - are interim goals being met?
Measure the outputs of the process - were these met and did these meet the required outcomes?

Reporting tells us whether procedures are being followed and outcomes being met

e We need to not just know whether outcomes are being met, but to “know that we know”

e Reporting gives us options for remediation or consequences of non-conformity

The procedures and the outcomes are subject to review by those responsible and accountable
for the process
e Why did we really do this? What did we think we would gain? Did we get that result?

e Are we doing the right things? Are we doing them the right way, and are we doing this consistently?
Are we getting them done well? Are we getting the benefits?

e Review provides a tool for continual improvement of the process by re-examination and change to
the required outcome, or by change in the process to achieve the required outcome

3: Improve the procedure: Requirement for Change, then Adaptive Change

Procedure are subject to adaptive improvement to the process and the required outcomes.
People involved with processes identify and initiate change:
e Are the required outcomes still required? Is there a requirement for change?

e Are the activities and people defined in this process the best way to achieve these outcomes?

e Are things being done in the right order, and by the right people, in the right places? Is the process
being followed? Does everyone do it the way that we’ve agreed?

e Is there anything listed that isn’t contributing? Is there something that would contribute more?

Project management

NCC processes for project management require that time, cost, and quality/scope
objectives are agreed before project delivery begins. Project management is focussed
on ensuring that the desired benefits, as per the agreed business case, are

delivered. Project management processes are based on the principles of the
PRINCE2™ method. Fiscal approvals, and change approvals are in line with Council
delegations and Officer delegated authority
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Figure 7-4: Business case process
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7.3.

Information systems

Asset Management Information Systems provide an understanding of assets to
optimise lifecycle costs, identify required work, record completed work and cost of
work. It benefits general management, long-term planning and data analysis.

All asset information is stored in Infor and linked with GIS.

An overview of the asset information system is depicted below. The warehousing of
specific data and further development of reporting will assist in management of the

assets.

The Council has a number of information systems (Infor, MagiQ, SCADA System
Platform, Network Model, Azure database) that are integrated to varying degrees. The
integration of these systems is considered to assist in the optimisation of operations,
renewals and the ongoing development of the water supply activity.

Interface

Figure 7-5: Asset Information Systems
SCADA
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(CCTV) Management / \
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Asset Improvement Register (ongoing AM practice)

The Asset Improvement Register is used to capture, store, and share discussions,
thoughts and concerns with regard to asset performance and improvement

Integrated Accounting, Financial, Electronic Purchase Order, and Service
Request Systems

Accounting is currently carried out to Generally Accepted Accounting Principles to
comply with the Local Government Act 2002 and Public Benefit Entity International
Public Sector Accounting Standards (PBE IPSAS). The Nelson City Council uses
integrated computer software supplied by MagiQ. The General Ledger is linked to
packages that run Debtors, Creditors, Banking, Rates, Fixed Assets, Invoicing, Water
Billing, Job Costing, and Payroll. Internal monthly financial reports are generated by
Council significant activity and sub-activity categories although real time data is
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available at any time. External financial reports by significant activity are published in
the annual report.

Service requests record customer questions, enquiries, and complaints.
Electronic Document and Records Management System (EDRMS)

Nelson City Council uses Objective as its electronic document and records
management system.

Geographical Information System

Geographical information system was implemented in 1994 with data captured using
photogrammetry (1994) and progressively delivered over the following years. Nelson
City Council staff carried out accuracy checks on the geographical co-ordinate data
supplied, searched all the engineering plans and field books for information on pipe
alignment, material and age and entered this information into the Geographical
information system.

Accuracy Limitations

The data captured by photogrammetry was required to be accurate to within a
tolerance of +/- 0.3m. In inaccessible areas, it was not considered economic to search
for buried fittings. Instead, the best estimated position was entered and the accuracy
limitation flagged. Similarly, only limited fieldwork has been done to confirm the pipe
material and sizes. The accuracy of this information is verified through time by asset
data collection procedures.

New assets are recorded from the “as built” plans supplied by the subdivider (for
vested assets) or Council’s engineering project section (for new capital work).

Maintenance of GIS data

Procedures are in place to update new data into the Geographical information system
on a monthly basis via Nelson City Council engineering staff.

Council’s Engineering Standards require that any work on the Council water network
must be proposed to Council by means of an engineering plan for approval and an
“As-built” record submitted at the completion of works.

Data on assets associated with renewal and upgrade capital are now updated into the
asset register by Nelson City Council Engineering and Finance staff. This ensures a
high level of reliability.

Asset management Recording System - Infor
The use of the Infor system has enabled the following:

e Customer enquiries being logged directly and sent immediately to the contractor
for action.

e Contractor directly enters resolution confirmation at completion of job.

e Tracking of expenditure on assets to allow assets that have a disproportionately
high maintenance cost to be identified - upgrade or renewal can then be
prioritised.

Nelson City Council principal reticulation contractor Nelmac has a live interface with
Infor. Any work associated with unscheduled maintenance is entered into Infor work
order by the contractor. Completed work orders forms the basis of the contractors’
payment.
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There are known issues with the existing implementation of Infor surrounding the
work order processes including a lack of reporting to trend results and alert for
operational issues. With confirming the required reporting outputs for all levels of
management the work order processes and data captured by the contractor and/or
Nelson City Council staff can be refined to ensure the needs of all parties are met.

The current NCC contractor responsible for the day-to-day operation and maintenance
of the water treatment plant and headworks is Fulton-Hogan Ltd(FH). FH do not have
a direct link to Infor and are currently developing their internal database for tracking
similar inputs and outputs.

ProMapp
ProMap is Nelson City Council’s procedures library
Supervisory Control and Data Acquisition System (SCADA)

The SCADA system provides surveillance of the operation of the headworks intakes,
dam levels, raw water source volumes, WTP output plus pumping stations in the water
system and provides alarms when equipment fails or when operating parameters are
exceeded.

All of the Nelson City Council’s strategic utility components are monitored remotely, at
Civic House or by duty staff using laptop computers at home, utilising a
telecommunication system.

This system has given Council the ability to ascertain faults and instigate repairs
without affecting the service to the consumer and has significantly increased efficiency
and reliability of the utility schemes. This function has become critical to the operation
of the network and has been supported by Council’s in house Information Management
team up to now. There is a need to upgrade this package and at the same time
consider how the technical requirements can be accommodated with the essentially
office based computer network used by the majority of Council staff.

Council has a “Kingfisher” and “Intouch” system at the base station (rationalisation of
system occurred in 2005). The system is used to monitor and control critical aspects
of all Nelson City Council treatment plants and pump stations, 67 sites are presently
monitored that include:

e Wastewater Treatment Plants
e Stormwater Pump Stations

e Wastewater Pump Stations

e Water Treatment Plants

e Water Pump Stations and Reservoirs

Appendix G details the over view of the Supervisory Control and Data Acquisition
system. The system is used for:

e Monitoring the operation of sites
e Reporting, trending and analysing historical data

e Alarm monitoring (operators are informed of alarms via text messages to mobile
phones)

e Some control functions
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Monitoring of water, wastewater and stormwater systems by the Councils SCADA
system has grown to the point that without the current SCADA system, maintaining
the existing Levels of Service would be difficult. SCADA has given the ability for
Council to ascertain faults and instigate repairs without affecting the service to the
consumer and has significantly increased efficiency and reliability of the utility
schemes. The SCADA system is a critical system in Council’s operation.

Review and Upgrade

In 2016/17 an extensive upgrade of this package was completed.
Future Strategy for Councils SCADA

Council’s strategy for the ongoing use of SCADA is:

¢ Maintain SCADA system at a high level to ensure system reliability and ongoing
reporting ability.

e Increase availability of information to the in-house Business Units in a format
that will enable increased efficiencies in operation and management.

e Develop the reporting functions of the system.
e Develop further use of the system to control plant and equipment.
7.4. Service delivery models

Maintenance contracts have been reviewed and grouped to provide a good balance
between price and quality, and use either prequalification or price/quality supplier
selection methods. The methods used to procure capital projects will differ depending
on the size of the project, but will be either lowest price or price/quality.

Council maintains an in-house professional services capability balanced with external
consultants as required to achieve best value for money. Additional professional
services are sometimes required.
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8. Plan improvement and monitoring
8.1. Status of AM practice

Figure 8-1: Current and desired state of AM processes, data and systems
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8.2.

Improvement programme

and improvement over time.

An important component of this activity management plan is the recognition that it is a “live” document in need of monitoring, change

Council has been working with iwi, seeking their input into this Activity Management Plan. Some changes have been included in this
Plan following their feedback, however, other matters require further thought. Council will consider the wider feedback raised as part of
the review of its Asset/Activity Management Policy during 2024/25 and in work on the next iteration of the Activty Management Plans.

Improving Accuracy and Confidence in Asset Management Plan

Asset management improvements and associated objectives are noted throughout the Asset Management Plan.

These improvements will improve the accuracy of, and confidence in, the Water Asset Management Plan.

Review

Table 8-1: Improvement Programme
AM Practice . Priority Responsibility Estimated cost | Comment
Improvement Action
Area
Risk Update Contamination Response Plan | 1 Operations Team < $5,000 Part of Bylaw and Emergency Action Plan
Management
Strategic Improve iwi engagement and 1 Activity n/a Engagement occurred with iwi during development of the
and engagement processes in the Water Management Activity Management Plans 2024-2034 and through the
corporate Supply Activity Planning Team Long Term Plan Summit with Iwi Leaders. Council will
goals continue to facilitate iwi input into Council’s activity
management plan processes, as part of the development of
its Long Term Plans.
Council has an online iwi engagement platform, Te
Parikaranga, which enables Council officers to share
projects with iwi and to receive input on the level of interest
iwi have with a Council project
Renewals Establish Condition Model for 2 Activity $20,000 Improve condition reporting from repairs
asbestos cement pipe and cast-iron Management
pipe Team/ Operations
Team
Risk Implement suggestions from the 2 Operations Team $20,000 Regular 5 yearly report
Management | Maitai Dam comprehensive Safety
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AM Practice . Priority Responsibility Estimated cost | Comment
Improvement Action
Area
Levels of Routinely calibrate the accuracy of 3 Operations Team $10,000 Ongoing
Service the Network Analysis Model so that
accurate predictions are provided
Levels of Improve reporting on levels of 1 Operations Team <$5,000 Underway with IT
Service service, particularly those that are
based on Council service requests
and work orders to contractors.
Resolve issues with how the
information is recorded and
recovered.
Lifecycle Review asset lives using NAMs— NZ 1 Activity <$5,000 Align with Finance for valuations
Management | Infrastructure Asset Valuation and Management
Depreciation Guidelines Team/ Operations
Team
Lifecycle Improve accuracy of condition 1 Operations Team $10,000 Review with contractors
Management | assessments
Lifecycle Continue the water loss identification | 1 Operations and $1.2M Ongoing 2024/25-2034/35
Management | and reduction programme Capital Projects
Teams
Risk Review the lifelines risk assessment 1,2,3 Activity $5,000-$10,000 | Maitai Dam 2024/25
Management | and response Management
Team/ Operations
Team
Levels of Continue investigations into dis- 2 Activity $70,000 Strategy 2024/25-2026/27
Service coloured water issues Management

Team/ Operations
Team

1 - 3 years
4 - 5 years
6 - 10 years
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8.3.

Data collection programmes (condition, performance, asset registers) closely aligned
with business needs will be operated in accordance with documented quality processes

Data collection, maintenance and analysis are expensive and it is important that
programmes and techniques are cost effective and consistent with business needs.
Systematic processes will be introduced for the collection and upgrading of essential
data based on asset criticality including:

e Asset attribute information

e Asset performance data

e Asset condition data.

e A more robust framework for identification of critical assets

A methodology for determining asset criticality to a component level, along with
options, will be determined to integrate criticality into the ongoing operation,
maintenance, renewals and capital programme for the water supply activity.

The risk register will be extended to encompass assets down to a component level
Monitoring and review procedures

The plan will be reviewed annually and updated at least every three years to coincide
with the Annual and Long Term Plans and to incorporate, amongst other things,
improved decision making techniques, updated asset information, and Nelson City
Council policy changes that may impact on the levels of service.

The Plan will be improved throughout its life cycle as further information about the
water supply assets are collected in terms of condition, performance and service
delivery. Nelson City Council is committed to advanced data collection and
management systems that will allow for a greater appreciation of the performance and
condition of the Nelson City Council assets.

Nelson City Council will report variations in the adopted annual plan budgets against
the original asset management plan forecasts and explain the level of service
implications of budget variations.

Internal Review

Internal reviews will be undertaken every three years to assess the effectiveness of
the plan in achieving its objectives. The internal review will also assess the adequacy
of the activity management processes, systems and data.

Statutory Audit

The Local Government Act requires that an independent, annual audit of the
operations of the Nelson City Council be carried out.

Previous Water Asset Management Plans were examined by Audit New Zealand in the
course of audits of the Nelson City Council.

Current Level of Service Objectives

Compliance with the current level of service objectives will be monitored by internal
audit.

Annual Performance Monitoring

Throughout this Water Supply Activity Management Plan annual performance and
monitoring measures are noted.
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8.4.

Performance measures
Benchmarking

Benchmarking (trending) of the activity through Audit NZ, Local Government NZ and
Water NZ benchmarking initiatives is carried out at the request of these organisations
to give increased understanding of:

. The efficiency and efficiency variations of individual activities.
o Effects of any programmes instigated by the Activity Management Plan.
o Operating costs over range of individual activities.

Examples of types of benchmarking that are to be considered include tracking
progress, responsiveness to service calls, operation costs i.e. $/m/year and energy
costs.

How the effectiveness of the AM plan will be measured

The effectiveness of the Activity Management plan will be monitored by the following
procedures:

e Financial expenditure projections prior to year end
e Resource consent monitoring as required by consents
e Operations and Maintenance reports on a monthly basis

The continued monitoring of these procedures and ongoing analysis of results will
result in:

e Optimisation of expenditure through the asset lifecycle
e Service levels actively monitored and reported on

e Management of risk and control of failures
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Appendices

APPENDIX A: GLOSSARY OF TERMS

The following terms and acronyms (in brackets) are used in this Plan.

Appendix Table A-1: Glossary

Term

Definition

Advanced Asset

Asset management which employs predictive modelling, risk

Management management and optimised decision-making techniques to
establish asset lifecycle treatment options and related long term
cash flow predictions. (See Basic Asset Management).

Annual Plan An Annual Plan is published in years two and three, alternating
with the three-yearly Long Term Plan, that sets out Council’s
updated financial situation, intended activities and work
programme for the following three financial years.

Asset A physical component of a facility which has value, enables
services to be provided and has an economic life of greater than
12 months. Dynamic assets have some moving parts, while
passive assets have none.

Asset The combination of management, financial, economic,

Management 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 An Asset Management system is a combination of processes, data

Management and software applied to provide the essential outputs for effective

System Asset Management planning such as reduced risk and optimum
infrastructure investment.

Asset A plan developed for the management of an infrastructure asset

Management Plan

that combines multi-disciplinary management techniques
(including technical and financial) over the lifecycle 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 cash
flow projection for the activities.

Asset Register

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

Backflow
Prevention Device

A mechanical device required by the Drinking Water Protection
Regulations to prevent water from private plumbing flowing back
into the water supply system and possibly contaminating the
public supply. May be a column 10.7m high, a double check
valve system or a reduced pressure principle device.

Benefit-Cost Ratio
(B/C)

The sum of the present values of all benefits (including residual
value, if any) over a specified period, or the lifecycle, of the asset
or facility, divided by the sum of the present value of all costs.

Business Plan

A plan produced by an organisation (or business units within it)
which translates the objectives contained in an Annual Plan into
detailed work plans for a particular, or range of, business
activities. Activities may include marketing, development,
operations, management, personnel, technology and financial
planning.
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Term

Definition

Capital
Expenditure

Expenditure used to create new assets or to increase the capacity
of existing assets beyond their original design capacity or service
potential. Capital expenditure increases the value of asset stock.

Cash Flow The stream of costs and/or benefits over time resulting from a
project investment or ownership of an asset.
City Datum The baseline from which heights in the City are measured. It is

approximately 12m below mean sea level (so that all numbers
are positive).

Closed Circuit
Television

A method of inspecting pipes by sending a mobile camera along
the length of the pipe to visually record the interior.

Community Plan

See Long Term Council Community Plan.

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-Based

Preventive maintenance initiated as a result of knowledge of an

Preventive items condition from routine or continuous monitoring.

Maintenance

Condition Continuous or periodic inspection, assessment, measurement and

Monitoring interpretation of the resultant data, to indicate the condition of a
specific component so as to determine the need for some
preventive or remedial action.

Core Asset Asset management which relies primarily on the use of an asset

Management register, maintenance management systems, job/resource
management, inventory control, condition assessment and
defined levels of service, in order to establish alternative
treatment options and long-term cash flow predictions. Priorities
are usually established on the basis of financial return gained by
carrying out the work (rather than risk analysis and optimised
decision-making).

Corrective The remedial actions performed as a result of failure, to restore

Maintenance

an item to a specified condition. Corrective maintenance may or
may not be programmed.

Critical Assets

Assets for which the financial, business 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
Replacement Cost

The cost of replacing the service potential of an existing asset, by
reference to some measure of capacity, with an appropriate
modern equivalent asset.

Data Warehouse

A system that is used to centralise a group of disparate
databases in an organisation to facilitate access into each of
those databases.

Deferred
Maintenance

The shortfall in rehabilitation work required to maintain the
service potential of an asset.

Demand
Management

The active intervention in the market to influence demand for
services and assets with forecast consequences, usually to avoid
or defer capital expenditure. Demand management is based on
the notion that as needs are satisfied expectations rise
automatically and almost every action taken to satisfy demand
will stimulate further demand.
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Term

Definition

Depreciated
Replacement Cost

The replacement cost of an existing asset less an allowance for
wear or consumption having regard for 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 cost (or revalued amount) of the asset less
its residual value over its useful life.

Deterioration Rate

The rate at which an asset approaches failure.

Economic Life

The period from the acquisition of the asset to the time when the
asset, while 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.

Failure Modes,
Effects and
Criticality Analysis

A technique for analysing and evaluating a design to ensure that
the application has the desired reliability characteristics by
obviating those critical failure modes through employment of
redundancy, providing alternate modes of operation, derating, or
any other means.

Gap Analysis A method of assessing the gap between a business’s current
Asset Management practices and targeted future
objectives/practices. Also called needs analysis or improvement
planning.

Geographic Software which provides a means or spatially viewing, searching,

Information manipulating, and analysing an electronic database.

System

Infrastructure Stationary systems forming a network and serving whole

Assets communities, where the system as a whole is intended to be
maintained indefinitely at a particular level of service potential by
the continuing replacement and refurbishment of its components.
The network may include normally recognised ordinary assets as
components.

I/sec Litres per second. A measure of flow.

Level of Service

The defined service quality for a particular activity (i.e. water) or
service area (i.e. water quality) against which 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.
Lifecycle 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.

Lifecycle Cost

The total cost of an asset throughout its life including planning,
design, construction, acquisition, operation, maintenance,
rehabilitation and disposal costs.

Likelihood

Used as a qualitative description of probability or frequency.

Long Term Council
Community Plan

Prepared as a requirement of the Local Government Act 2002,
with the purpose of describing Council’s activities, describing the
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Term

Definition

‘community outcomes’ (goals) of the Council area, providing
integrated decision-making and coordinating the resources of
Council. It provides a long-term focus for the decisions and
activities of the Nelson City Council, and is an important basis for
the accountability of the Council to the Nelson community. It
provides an opportunity for the public to participate in decisions
on activities to be carried out by Council. It covers ten years
planned financial expenditure in detail.

m3/day

Cubic metres per day. A measure of flow.

Main

The pipework system that conveys water from the intakes to
each street.

Trunk mains bring water from the intakes to the City secondary
mains water to suburbs.

Reticulation mains (or distribution) mains supply water into each
street and are fitted with fire hydrants.

Rider mains are smaller pipes supplying one side of a street.

Maintenance

All actions necessary for retaining an asset as near as practicable
to its original condition, but excluding rehabilitation or renewal.
Fixed interval maintenance is used to express the maximum
interval between maintenance tasks. On-condition maintenance
is where the maintenance action depends upon the item reaching
some predetermined condition.

Maintenance

The standards set for the maintenance service, usually contained

Standards in preventive maintenance schedules, operation and maintenance
manuals, codes of practices, estimating criteria, statutory
regulations and mandatory requirements, in accordance with
maintenance of quality objectives.

Monitor To check, supervise, observe critically, or record the progress of

an activity, action or system on a regular basis in order to
identify change.

Non-asset Solution

A non-asset solution is one where demand for an asset’s service
is dealt with in a way other than by additional investment in new
resources and infrastructure. This might be by regulation
(restricting time of use and type of use), economic incentives
(such as pricing structures and subsidies), educational campaigns
and provision of alternative ways of meeting customers’ needs.
Non-asset solutions are usually included in a demand
management strategy.

Non-return Valve
(NRV)

A mechanical device that allows water to flow in one direction
only.

NZ IFRS

International Financial Reporting Standard

Optimised
Decision Making
(ODM)

An optimisation process for considering and prioritising all options
to rectify existing or potential performance failures of assets.
The process encompasses NPV analysis and risk assessment.

Optimised
Depreciated
Replacement Cost
(ODRCQ)

The optimised replacement cost after deducting an allowance for
wear or consumption to reflect the remaining economic or service
life of an existing asset. ODRC is the surrogate for valuing assets
in use where there are no competitive markets for assets, or for
their services or outputs.
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Term Definition

Optimised The minimum cost of replacing an existing asset with modern

Replacement Cost | equivalent assets offering the same level of service. The

(ORQO) optimisation process adjusts the value for technical and
functional obsolescence, surplus assets or over- design.

Payback Period The time it takes for the cumulative benefits or savings of an
investment to pay back the original investment and other accrued
costs.

Performance A qualitative or quantitative measure of a service or activity used

Measure (PM) to compare actual performance against a standard or other

target. Performance measures commonly relate to statutory
limits, safety, responsiveness, cost, comfort, asset performance,
reliability, efficiency, environmental protection and customer
satisfaction.

Performance Continuous or periodic quantitative and qualitative assessments

Monitoring of the actual performance compared with specific objectives,
targets or standards.

Planned Planned maintenance activities fall into three categories:

Maintenance Periodic - necessary to ensure the reliability or to sustain the

design life of an asset.
Predictive — condition monitoring activities used to predict failure.

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.

Pressure Reducing | A mechanical device that modulates to maintain a constant lower
Valve (PRV) pressure downstream irrespective of flow.

Rehabilitation Works to rebuild or replace parts or components of an asset, to
restore it to a required functional condition and extend its life,
which may incorporate some modification. Generally involves
repairing the asset to deliver its original level of service (i.e.
heavy patching of roads, sliplining of sewer mains, etc) without
resorting to significant upgrading or renewal, using available
techniques and standards.

Renewal Works to upgrade, refurbish or replace existing facilities with
facilities of equivalent capacity or performance capability.

Remaining The time remaining until an asset ceases to provide the required

Economic Life service level or economic usefulness.

Renewal/Replacem | The complete replacement of an asset that has reached the end

ent of its life, so as to provide a similar or agreed alternative, level of
service.

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

Replacement Cost | The cost of replacing an existing asset with a substantially
identical new asset.

Reservoir A large storage area for water. May be uncovered, e.g. Maitai
Lake or covered, e.g. stressed concrete reservoirs at Thompson
Terrace.

Residual Value The net market or recoverable value which would be realised

from disposal of an asset or facility at the end of its life.
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Definition

Rider Main

A small diameter watermain on the opposite side of the road from
the principal watermain.

Risk Management

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

Risk Management
Process

The systematic application of management policies, procedures
and practices to the tasks of establishing the context, identifying,
analysing, evaluating, treating, monitoring and communicating
risk.

Routine Corrective
Maintenance

Corrective maintenance, excluding emergency corrective and
programmed corrective maintenance.

Routine
Maintenance

Day to day operational activities to keep the asset operating
(replacement of light bulbs, cleaning of drains, repairing of leaks,
etc) and which form part of the annual operating budget,
including preventive maintenance.

Sensitivity Testing of the variations in the outcome of an evaluation by

Analysis altering the values of key factors about which there might be
uncertainty.

Service A service refers to the provisioning of or the actual system of

supplying a public need,
A water service (pipe) is that section of the reticulation between
the main in the street and the property boundary.

Stakeholders

Those people and organisations who may affect, be affected by,
or perceive themselves to be affected by, a decision or activity.

Strategic Plan

A plan containing the long-term goals and strategies of the
Council. Strategic plans have a strong external focus, cover
major portions of the Council’s operations and identify major
targets, actions and resource allocations relating to the long-term
survival, value and growth of the Council.

Tank

A small covered storage area for water. Usually made of
concrete and of 23m3 capacity.

Universal Metering

Having water meters fitted to all properties, i.e. ordinary
(residential) and extraordinary (commercial, industrial and other
non-residential) users.

Unplanned
Maintenance

Corrective work required in the short-term to restore an asset to
working conditions 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:
The period over which a depreciable asset is expected to be used,
or
The number of production or similar units (i.e. intervals, cycles)
that is expected to be obtained from the asset.

Valuation Assessed asset value which may depend on the purpose for which

the valuation is required i.e. replacement value for determining
maintenance levels, market value for lifecycle costing and
optimised deprival value for tariff setting.
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Appendix Table A-2: Acronyms

Term Definition

AC Asbestos cement pipe

ADWF Average dry weather flow

ATAD Autothermal thermophilic aerobic digestion plant

AV Average flow

BOD Biochemical oxygen demand

BTWWTP Bells Island waste water treatment plant

CCtv Close circuit television

CDEM Civil Defence Emergency Management

FAR Fixed asset register

FDS Future Development Strategy

GAAP Generally Accepted Accounting Principles

KPI Key Performance Indicators

LA Local Authority

LID Low impact design

LAPP Local Authority Protection Programme Disaster Fund

LDM Land Development Manual 2010

LTCCP Long Term Community Plan

MCA Multi-Criteria Analysis

NAMS National Asset Management Steering Group

NCS Napier Computer System

NPV Net present value

NRSBU Nelson Regional Sewerage Business Unit (replaced NRSA in July
2000)

NTL Network Tasman Ltd

P/S Pump station

QA/QC Quality Assurance and Quality Control

RCRR]J] Reinforced concrete rubber ring joint pipe

RMA Resource management act

SCADA Supervisory control and data acquisition

SS Suspended solids

TA Territorial Authority

ubPVvC Unplasticised Polyvinyl Chloride pipe

WWTP Wastewater treatment plant
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Appendix Table A-3:

Geographical Information System List of Code
Definitions used by Nelson City Council

Value Description

2000 2000: Meter type

3000 3000: Meter type
ACBK Black Asbestos Cement
ACMT Asbestos Cement
ALUM Aluminium

ARMC ArmourCoil

BLBT Blue Brute Pipe

BLKA Black Asbestos Cement
BRCK Brick

CIDT Ductile Cast Iron

CIPT PitCast Iron

CISP Spun Cast Iron

CNIL Concrete (InsituFORM lined)
CONC Concrete

COPR Copper

DRNC Drainage Coil

EWRE Earthenware

FGLS Fiberglass

FLDT Field Tiles

GALV Galvanised

HDPE High-density polyethylene pipe
HELA Helcoil Aluminium
HELS Helcoil Steel

MDPE Medium Density Pe
NAPP Not Applicable

OTHR Other

PE1H Pe 100 Material

POLE Pole Construction

PRFC Perforated Concrete
PVC uPvC

STCL Steel Concrete Lined
STNY Nylon Coated Steel: Used in pump stations
STPL Steel Pitch Lined
UNKW Unknown
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WATER SUPPLY CONSERVATION STRATEGY

Maitai Reservoir Level

APPENDIX B

Appendix Figure B-1

Maitai Dam Levels and Seasonal Restriction Stages
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Water Restriction Stages NCC

Required by Resource Consent RM165192

Appendix Table B-1: Trigger Levels and Water Conservation Stages and

Measures. Applies all year.

North Branch Maitai Dam Water Water Conservation

Reservoir Trigger | Volume (Mm?3) Conservation Measures

level Stage

(metres above

mean sea level

NZVD2016)

161.37 4.068 (100%) Nil. Dam Full. Nil.

156.3 2.677 (65.8%) 1 Advertise drought
condition-save water.
Sprinklers only every
second day (odd/even
property numbers to
match appropriate
day)

154.7 2.224 (54.7%) 2 Sprinkler Ban. Hand
held hose only

153.8 2.011 (49.4%) 3 Sprinkler and Hosing
ban. Industrial and
commercial property
restrictions

153.1 1.852 (45.5%) 4 Reduce minimum flow
at the Forks to 200 I/s,
in addition to Water
Conservation Stage 3
measures.

152.7 1.775 (43.6%) 5 Reduce minimum flow
at the Forks to 180 I/s
in addition to Water
Conservation Stage 3
measures.
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Appendix Table B-2: Water Restriction Trigger Levels. Applies Summer Months (Nov-Jan) - adjusted seasonally for
remainder of year as per proposed seasonal restriction stages (See Figure B-1 above).

NCC Description Maitai Dam Dam 2018/19 2023/24
Proposed Level Volume Restrictions Restrictions
Restriction NZVD Mm?3
Stage (NCCVD) (%full)
0 Dam Full 161.37 4.068
(173.75) (100%)
0 Education about conserving water. Warning about restrictions to 160.87 3.934
come if no rain. (173.25) (97%)
1 Stage one restrictions 160.0 (172.38) | 3.67 159.988_(172.368) 173.77 (161.37)
(90%) 30 Jan 2019 1 Dec 2023
2 Stage two restrictions 158.7 (171.08) | 3.28 158.781_(171.161) 173.76 (161.36)
(80%) 15 Feb 2019 20 Dec 2023

All restrictions
lifted 19 Jan 2024

3 Stage three restrictions Proposed 2.95 157.63_(170.01)
157.5 (169.88) | (72.4%) | 1 March 2019

All restrictions lifted
28 March 2019

4 Stage four restrictions Proposed 2.22
Plus 154.7 (167.08) | (54.7%)
Supplementary flow to Maitai reduced to 200Il/s at RL 153.1

5 Stage five restrictions Proposed 1.78
Plus 152.7 (165.08) | (43.8%)

Supplementary flow to Maitai reduced to 180Il/s at RL 152.7
Declare a state of emergency and reduce supplementary flows
into the Maitai

35l/s for each 1m reduction in level

Discontinue use of old raw water supply line (new line can
supply 19,000-20,000m3/d)

6 Stage six restrictions Proposed 0.81
State of emergency and stop supplementary flows into the Maitai | 147.5 (159.88) | (20%)
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Appendix Figure B-2: Nelson City Council Water Restrictions Protocol

NELSON CITY RESIDENTIAL WATER RESTRICTION STAGES

The restrictions and prohibitions set out in this part apply to the use of the Public Water Supply at Residential Premises. Residential Premises means premises used principally as a
place of residence and includes a dwelling, flat, hotel, motel, hostel, boarding house, camping ground, or retirement village (as defined in section 6 Retirement Villages Act 2003).

THESE ACTIVITIES ARE ALWAY S PERMITTED, EVEN a b
WHEN RESTRICTIONS ARE IN PLACE, BUT PLEASE @
CONSERVE WATER WHEREVER POSSIBLE.

Water for human public health purposes Water for o Water for
including drinking and sanitation (laundry, fire-fighting ‘@' health and
cleaning and showering/bathing) safety purposes

purposes

STAGE 5

STAGE 6

STAGE 2

STAGE 1

Conserve water wherever possible for all
activitizs. Restrictions in effect on outdoor
waler use.

Conserve water wherever possible for all
activities. Restrictions in effect on outdoor

water use.

Restrictions in effect on all
water use. ‘Water conservation is
essential.

Rastrictions in effect on all
water use. Waler conservation is
essential.

Emergency: water use only permitied
for human drinking water, sanitation,
medical, health and safety, firefighting

Emergency: water use
only permitted for human
drinking water, sanitation,

and livestock! purposes.

medical, health and safety
and firefighting purposes.

Pools, spas, water Filling & poal, spe or water feature is prohibited. Filling and tapping up a paal, spa or water All water use for pools, spas, water Al water use far pools, spas, water Al water use far pools, spas, water All water use prohibited
features and water Topping up a poal, spa ar water feature is festure is permitted. Using water for water play features and water play activities is featurzs and water play activilies is festures and water play activities is except for human drinking
play activities permitted. Using water for water play activities acfivities is permitted. prohibited. prohibitad. prohibitad. water, sanitation, medical,
is permitted. hiealth and safety and
firefighting purposes.
Ouidoor washing Jutdoar washing permitted when using a hand Outdoor washing permitied when using & hand Washing vehicles permifted when Washing vehickes parmitted when All outdoor washing activities Water supply only from

(vehicle wazhing, outdoor
surfaces and windows)

held hose equipped with a trigger nozzle, high
pressure cleaning unit, or buckst,

held hose equipped with a trigger nozzle, high
pressure cleaning unit. or bucket.

using recycled grey water only.
Washing outdoor surfaces is
permitted for safety reasons using
a bucket only.

using recycled grey waler only.
VWashing cutdaor surfaces is
permitted for safefy ressans using
a bucket only.

prohibited except where cleaning is
required for health and safety reasons,
or other emergency.

Grazs areaand lawns

Watering grass ar lawns is permitted on slternate
days.

Watering grass or lawns is prohibited.

Watering grass ar lawns is prohibited.

\Watering grass or lawns is prohibited.

Watering grass orlawns i prohibited.

Amenity Planting
(fiower beds, planters,
shrubs, trees)

Watering permitted when using a hand held
hose equipped with a tngger nozzle, time limited
watering system {automatic, spray or dripper),

ar & bucket'wstering can. Watering protected
treas listed in the District Plan is permitied using
thiz watering method.

VWatering permitted on alternate days using a
hand held hose equipped with a trigger nozzle,
time limited watering system [automatic, spray
or dripper) or a bucket'watering can. Watering
protected trees listed in the District Plan is
permitted wsing this watering mathod.

Waternng permitted on alternate days

using & hand held hoss equipped
with a frigger nozzle, time Emited
whiering system [automatic, spray
or dripper) or & bucket'wstering can.
Watering protectad trees listed in
thie District Plan is permitted using
this watering methad.

Watering all amenity plants and
treesis prohibited; exceptfor
protected trees listed in the
District Plan. Watering protected
frees is permitted on elternete days
uszing a hand held hose equipped
with = frigger nozzle, time limited
waterning systems [sutomatic. spray
ar dripper) or & bucket'watering can.

Watering prohibited.

Productive Gardens
(fruitz and vegetables for
domestic use)

Wiatering permitted when using & hand held
hose equipped with a trigger nozzle, time limited
watering system (automabic, spray or dripper) ar

a bucket'watering can.

Viatering permitted when using a hand held
hoze equipped with a tigger nozzle, time Emited
walering system (automatic, spray ar dripper] or

8 bucket'watering can.

Watering permitted on alternate days

using a hand held hose equipped
with a trigger nozzle, time limited
watering system [aufomatic, spray
or dripper) or a bucketiwatering
can.

Watering permitted on alternate

days usingabucket'watering can.

anly.

Watering prohibited.

nominated key supply
points. Use of water for
livestock purposes is
prohibited.
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NELSON CITY BUSINESS WATER RESTRICTION STAGES

The restrictions and prohibitions set out in this part apply to the use of the Public Water Supply at Business Premises. Business Premises means Premises used principally for any profession, trade,
manufacture or undertaking carried on for gain or reward, but excludes Public / Institutional Premises.’

THESE ACTIVITIES ARE ALWAY S PERMITTED, EVEN oﬁ Water for human public health purposes
WHEN RESTRICTIONS ARE IN PLACE, BUT PLEASE ﬁ including drinking and sanitation (laundry
CONSERVE WATER WHEREVER POSSIBLE cleaning and showering/bathing)

[ - — T . -
Yealer Tor WWALET T

. (VB :
fire-fighting ﬁ' health and
PUrpOses safely purposes

STAGE 1 STAGE 2 STAGE 5 STAGE B

Conserve water wherever possible for all Conserve water wherever possible for Restrictions in effiect on all Restrictions in effect on all Emergency: water use only Emergency: water use

activities. Restrictions in effect on ouidoor all activities. Restrictions in effect on water use. Water conservation is water use. Water conservsation is essential.  permitted for human drinking anly permitted for human

water use. oubdoor water mse. essential. water, sanitation, medical, health drinking water, samitafion,

and safety, firefighting and medical, health and safety
livestoek! purposes. and firefighting purposes.
All business Conserve water wherever possible. Conserve water wherever possible. Reduce usage by 10% - 20% of the Reduce usage by 31%-30% of the Al wzter use prohibited exceptfor Al water use prohibited
activities baseline as nofified by Council. & baseline as nofified by Council. 1.5 humzn drinking water, sznitation, except for human drinking
{Inol sontractor Contractor water from nominzted hydrants caly, medical, health and safety, waler, sanitation, medical,
wes of Rydrantc) walume as notified by Coancil, firzfighting, 2nd livestock: purposes. health and safety and
firefighting purposes. Water
Outdoor washing Qubdoor washing permitted when using a hand Cutdoorwashing permitted when Washing venlcles parmithad whan ‘Washing wehizles permitted when usin Al outdoor washing activities supply only from nominated
jwehicle and container held hose equipped with aﬁma’nuz%& hikggih using a hand hgg hase equipp=d with a uslng recycled grey waler only. Washing repycled gray water only. Washing outdoor  prohibited, exeept whers cleaning key supply points. Use of
washing, outdoor surfaces  Pressure cleaning unit, or bucket triggernozzle, high pressure cleaning unit, CUTI0Or BUrTECes |4 permitied for eafety surfaces and containers is permitted for  is required for health and safety water for livestock: purposes
and winkdows) or bucket L’?:n‘; :1"'3 r:ar:rghlau l::::lﬂr; I':"[::ﬁfl:;:'"!? safety reasons using a bucket onky. reasons, or ofher emergency. i, prohibited.
Grass area and lawns H';ihteﬁrgdgmss or lawns is permitted on watering grass or lawns is prohibited. ‘\Watering grass or lawns iz prohibited. Wsienng grass or lawns is prohibisd. ‘Watering grass or lawns & prohibited.
altermatz days.
Amenity Flanting WLE !1' 0 WS UEE] 3 Werd T2h [ e e o 3ItErmate day SLETINY PErm D O SnErmahs a3 J1ETINE SNty plants Zni tree
(flower beds, planters, equipped with a trigger nozzle, time limitzd using a hand held hose eguipped with using a hand held hiose equipped with a prohibited; except for protected frees
shrubs, frees, under watering system [gumrnaﬁl:. spray or dripper), a frigger nozzle, ﬁme limited 'l.'alering trigger nozzle, ti'.nE limited Ia.ter'ng listed in the Dist.rir.tl‘lap- Watering
verandah hanging ora IJu.ctet.’.tal:errq nan.WatE.nng prﬂ.tenl:ed . system [-IIIII}I'H_EtIt. Spray or |.1r|pper|u:r systam [au1urna11n. Spray ur.dnpper] ora prutente_d frees is permitted on al!emate
baskets) tregs lizdad in the District Plan is pemitbed using 3 bucketiwatering can. Watening bucketiwatering can. Watzring protected days wsing 2 hand held hose equipped
this watenng method. protected trees listed in the Cistrict Plan is trees listed in the District Plan is with a trigger nozzle, time limited
permitted using ths waterng mathod. permitied wsing this watering method. watering systems [automatic, spray or
dripper} or 2 bucketiwatering can.

Pools, spas, water Filling & pool. spa or water featurs is prohibited. Filkmg and fopping up & pool, spa or waler All water use for pools, spas, water Allwater s forpools, spas, waterfeatures Al water use for pools, spas. water
features and water Topping up a pool, spa or water festure is pemilted. fzafure is permitted. Using water for water features and water play activities and water play activities is prohibited. fzatures and water play acihvities is
play activities * \Using water for water play activities is permitizd. play aclivities i permitted. is profibited. prohibited.

1. Business pramises mcludes the Richmond Aquatic Cenire, Riverside Pool and Mayland Pool and premises used principally for a farming, agriculberal or horticulural business.

. 2. When water reskrictions are m force under this stage, the restrictions and prohibitions on water use applicable during this stage ars in addition to Bhe oblgation to reduce use of the Public Water Supply by the percentage specified for ‘all business actiities’ Savings that are made

through compliance with the restrictions and prohibitions applicable during this siage wil count towards, and may exceed, the required perceniage savings. Regandless of the water savings made due to resfricions and prohibitions applcable during this stage, users may need o
reduce ther water use in ofher areas in order {0 achieve the required perceniage savings.

3. The Counci may exempt the pwner or occupier of any new business from the reguirement fo reduce water usage al 3 Business Premises by the percentage specified i the owner or accupisr of the new business has applied in writing far the examption and the Council
. is satisfied that the new business has nof previously op2rated from that Busimess Premises. Any such examiption gramted by the Council shall b= in writing and shall 2xpire an the Expiry Date. Whera the Council issues a water invoice o the exemption hakleron a
manthly basis tha Expiry Date is the date of the twekith water mwvoice issued by the Council i respect of the new Business Pramises. For all ofther exemption halders the Expiry Date i= the date of the second water invoice issued by the Counc ta the exemption holder in
respect of the new Business Premises. An exemption granted under tis clause shall not exempt any Person from the obligation fo comply with the other resirictions or prohibiions on water use at the Business Premises, which are set out above.

vl
. 4. Liwestock maans cattle sheep, horses, swine, alpacas, llamas, goats, deer, pouliry, bees, fish, mbbits and other animals kepton the premises for business purposes. :" 'r;
- T
5 VWrhen Stage 1, 2, 3, or 4 waker restnciions are in jorce, the Hichmond Aquatc Gentre, Kiversade Fool and Nayland Pool are exemat from the restinchons and prohibfions on use of water for pools, spas, waber teatures and water play achvibes n this table. I
. The Councd may grant an exemption upon applicafion fo comply with restrictions outined during Stage 1, 2, 2, 4 and & for waber usad for animal weliare purposes. =
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NELSON CITY PUBLIC/

INSTITUTIONAL
WATER RESTRICTION STAGES

The restrictions and prohibitions set out in this part apply to the use of the Public Water Supply at Public / i

neot-for-profitong anisations, whether incorporated orunincorported:;
local government, central government or Departments of Stafe;
utility operators as defined in section 4 Utilifies Access Act 2010
childcare centres and kindergartens, whether public or private;
hospitals and hospice, whether public or private;

N -

educational insfituticns, including public and private primary, intermediate, and
secondary schools, universities, polytechnics, and other tertiary insfitutions;
public libreries, public museums, and public art galleries;

police stafions;

=

Institutional Premises. Public / Institutional Premises means Premises used principally for the purposes of:

STAGE 1

Conserve water wherever possible for
all activifies. Restrictions in effect on

STAGE 2
Conserve water wherever possible for all
activities. Restrictions in effect on cutdaor

medical and dentsl surgeries, and medical and other primary health care centres;

® e 3 g~

fire stations:

community halls and community recrestion centres;
public parks, sports grounds;

coaurthouses;

churches end chapels;

probafion end defenbion centres;

roed as defined in section 315 Local Government Act 197
or state highway as defined in s2cfion 5 Land Transport
Management Act 2003, but does nof include fire hydrant

STAGE 5

Emergency: water use only
permitted for human drinking

Restrictions in effect on all water usea.

Restrictions in effect on all water use. Water conservafion is essential

Water conservation is essential.

STAGE 6
Emergency: water use only
permitted for human

outdoor water use. water use. water, sanitation, medical, health drinking water, sanitation,
and SI'Et]I', m.ﬁu and I'I'IEdl:Il, .!i_“'l and Hf!t!'
livestock! purposes. and firefighting purposes.
. . . Using water for water play acfivities is Using water for water play Using water for water play Li=img water for L
Wgater play activities (water Using water for water play activifies is permitted. activities is prohibited. activities is prohibited. water play activities is prohibited. All water use prohibited
slides etc) permitted. except for human
drinking water,
Conserve waterwhersver possitle. Co watarwh ible Allactivities using water Allactnifies u=ing water Allactiifies using water sanitation, medical,

CounciP's water supply MISENE WHLEr WNErevar passiie. prohibited. except with prohibited, except with prohibited, except with health and safety and

maEintenance activiies (flushing Group Manapger Infrastructure approval.  Group Manager Infrastructure spproval.  Group Manager Infrastructure B

hydrants and pipes) approval. firefighting purpases.

Water supply only from

QOutdoor washing (vehicle wazhing,
outdoor surfaces and windows)

Quidoor washing permitted when using
a hend held hose equipped with & trigger

nazzle, high pressure cleaning unit, or 8 bucked.

Owidoor washing permidted when
using & hand held hose eguipped with a frigger
nozzle, high pressure cleaning unit, ar 8 bucket

Washing vehicles permitied when
using recycled grey water only.
Washing outdoor surfaces is
permitted for safety reasons using
3 bucket only.

VWashing vehicles permitted when
using recycled grey water only.
\Washing quidoor surfaces is
permitted for safety reasons using
a bucket anly.

All outdoor washing activities
prehibited except where cleaning is
required for health and safety
reasons, or other emeargency.

naminated key supply
points.

Grass areas and lawns,
(parks/rezervesicemeteries,
schoolz and sports fields)

Watering grass or lawns is permitied an
alternate days.

‘Watering grass or lawns is prohibited
except for the watering of bowling greens,
croguet greens, golfgraens,

cricket pitches, gress tenniscourts and
Council approved premier event fields.

‘Watering grass or lawns is

prohibited except for the watering

on alternate days of bowling greens,
croguet greens, golf greens, cricket
pitches, gress tenmis courts and Council
approved premier event fields.

‘Watering prass or lawns is

prohibited except for the watering

on alternate days of bowling greens,
croquet greens, golf greens and Council
approved premier event fields.

‘Watering grass or lawns is
prohibited.

Amenity planting (flower beds,
planters, shrubs, frees, under
verandah hanging baskets)

Wiatering permitted when using a hand
held hose equipped with a trigger nozzle,
fime limited watering system (auformsetic,
spray of dripper). or a bucket'watering can.
Watering protected frees listed in the District
Plan is permitied using this watering method.

Watering permitted on alternate days

when using a hand held hose equipped with a
trigger nozzle, time limited watering system
{automatic, spray or dripper]. ora
bucketwatzring can. Watering protected trees
listed in the District Plan is permitted using this
watering method.

Wistering permitt=d on aliernate

days when using a hand held hose
equipped with a trigger nozzle, time limited
watering system (auiomatie, spray ordripper),
or @ buckat! watering can. Walzring profzcted
traes listed i the District Flan is permittzd
using this watering method.

Watering all amenity plants and trees is
prohibited exceptforprotected trees
listedinthe DistrictPlan and high value
recently planted trees. Watering these trees
is permitizd an alternate days using 3 hand
heM hose equipped with 3 trigger nozzle, time
limited watering systems [automatic, spray or
dripper) ar 2 bucket'watering can.

‘Watering prohibited.

Community food gardens
{productive gardensg
growing fruitsand vegetables for
personalicommunity use)

Watering perrmitted when using 3 hand
hald hosze equipped with 3 triggsr

nozzle, time limited watering system [autornetic,

spray of dripper). or a bucket'watering can.

Wilstering permitted whean using a hand

held hose equipped with 2 trigoer nozzle,

time limited watering system

{automatic, spray or dripper}, or a bucket'wabaring
CEM.

watering permittad on alfernate daya uasing
a hand held hoas aquippad vith a trigger
nozzie, time limited watering system
{automatic, spray or dripper]. or a
bucketiwatering can.

Watering permitted on alternate days
using a bucketiwatering can only.

Watering prohibited.

Publicischool pools fwater used
for the operation of
community poolsispas and
school pools)

Conserve water wherever possible.

Cionserve waler wherever possible.

Filling a pool is prohibited and topping
up & pool is permitied.

Filling or topping up a pool is
prehibited.

Filling aor topping up & pool is
prohibited.
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NELSON CITY WATER
RESTRICTION NOTES

Definition of baseline for the purposes of the Business Water Restriction Protocol

o For each Business Premises the baseline (measured in cubic metres) in any month is the monthly mean
{ average of the quantity of water supplied by the Council to the Business Premises calculated in
accordance with section 1 below. Upon application the Council’s Group Manager Infrastructure may
agree in writing in any particular case to calculate the baseline using the statistical median rather than
the mean if that better represents normal usage.

SECTION 1
Six monthly billing customers
Monthly baseline mean=(A+B+C)/18

A, B, and C are the six monthly water supply figures for each of the billing periods that included the same
month in the previous 3 years respectively.

Monthly billing customers
Monthly baseline mean=(A+B+C)/3

A, B, and C are the monthly water supply figures for the same month in the previous 3years
respectively.

In this definition month means a calendar month.

The definition may be amended from time to time.

& @o

During Stage 3 and 4, a business’s monthly water allocation will be prorated when translating into
weekly limits, unless otherwise agreed by the Group Manager Infrastructure.
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APPENDIX C:

Appendix Table C-1:

Water Asset Maturity Assessment

NELSON CITY COUNCIL ADVANCED ASSET MANAGEMENT GAP ANALYSIS - WATER

Gap Analysis -

Water

Maturity Levels

Current Score

55

57

66

58.75

g IIMM Descriptors Basic Core Intermediate -
o Process and Main process components Process complete, 3
kD) = |Process Development o . . AT} A by
7] S N in ped and ping @
< £ |and Documentation S
8 development x S
S
J |Coverage (assets, Occasionally Often Usually fé E
eople, frequenc GE' 5
Section Questions 25-40 45-60 65-80 w w
Understanding and Defining Requirements
M
2.1 AM System scope is
defined and
AM Policy and Strate
To what extent has your organisation’s AM|The AM Policy supports an organisation's strategic N documented. Strategic N &7 N &y
A . - . - . Corporate expectation . . fullyintegrated into the
Policy and AM Strategy been articulated, objectives. Itarticulates the principles, requirements 5 . AM Policy and AM context (internal, N s, N
T N . S expressed in relation L organisation’s business
Establishing Strategic |approved, communicated and acted on? and responsibilities forasset management (AM). It Corporate awareness Objectives developed, external, customer N
1 R N . - . . ) to development of AM ) ) processes and subject to
Direction articulates the objectives, practices and action plans for |of the benefits of AM. Plans and AM aligned to corporate goals [environment) analysed defined audit, review
How consistentis this policyand strategy |AM improvement, auditand review processes. The AM objectives and strategic context. and implications for and updatin !
with current government policies? Policy and Strategy may be incorporated into the AM Plan. J . the AM System P s
N procedures.
documented in the
Strategic AM Plan.
Strategic context (internal / external) analysed and AM implications understood. 25%
AM Policy sets out AM expectations, objectives and accountabilities 25%
The organisation's AM System / Framework is defined 25%
Strategic, tactical and operational goals are aligned across the organisation 25%
nvm Levels of service are the cornerstone of asset N 5
. . Asset contribution to .
2.2 management and provide the platform for all lifecycle organisation’s Levels of service and
I 1
R R . decision making. Levels of service are the outputs a . g N performance measures in [Level of service and Customer
How does your organisation determine A S Level of service objectives and some ) . . . .
- R . . customer receives from the organisation, and are ) B N place covering a range of |costrelationship communications planin
Defining and whatis the appropriate level of service N requirements basiclevels of service N N N
Y A supported by performance measures. One of the first N service attributes. Annual [understood. Customers|place. Levels of service
2 Measuring Levels of forits customers and then ensure that A . generallyunderstood |have been defined. . B B -
N . N steps in developing asset management plans or reporting against are consulted on are integral to decision
Service asset performance is appropriate to those R N . but not documented or [Customer Groups L N N N
service levels? processes is to find out what levels of service customers quantified defined and performance targets. significant service making and business
: are prepared to pay for, then understand asset . PN —— Customer Group needs levels and options. planning.
performance and capability to deliver those . a analysed.
A informally understood.
requirements.
Customer engagement to understand level of service requirements. 25%
Levels of service and performance measures defined 25%
Measurement and reporting occurs, including analysis of trends. 25%
Level of service and cost relationship analysed. 25%
MM Demand Forecasts based
23 Future demand on robust projection of a
requirements rimary demand factor Arange of demand
This AM activity involves estimating demand for the a Demand forecasts 2 W N g( q
. . . generally understood . (eg: population growth) scenarios is N
R service over the life of the AM plan or the life of the based on experienced . Risk assessment of
How robustis the approach your . but not documented or . B and extrapolation of developed (eg: N
. . N asset. Demand is a measure of how much customers . staff predictions, with N ) N N B different demand
Forecasting Future organisation uses to forecast demand for . . . quantified. Demand 5 . historic trends. Risk high/medium/low). N 5
3 N . R R .. |consume the services provided by the assets. The ability consideration of N N scenarios with
Demand its services and the possible impacton its R N N forecasts based on associated with demand [Demand management L N h
. to predictdemand enables an organisation to plan N . |known pastdemand . N N mitigation actions
asset portfolios? . mathematical analysis N change broadly is considered in all ~ .
ahead and meetthatdemand, or manage risks of not trends and likely . identified.
N of past trends and understood and strategy and project
meeting demand. N future growth patterns. .
primary demand documented. Demand decisions.
factors. management considered
as an alternative to maior
Historical demand / consumption of services recorded and trends analysed history recorded 20%
Demand factors identified and analysed 20%
Demand forecast models developed 20%
Demand management strategies identified and impacts on future demand quantified 20%
Risk associated with demand uncertainty understood, scenarios are developed and managed 20%
nnvm Sufficient information to N N
. Areliable register of .
24 complete assetvaluation N N N Information on work
N N i ) physical, financial and |, .
Basic physical (basis attributes, risk attributes history type and cost,
. . R . . N . N information recorded |replacement costand B condition, performance,
What sort of asset-related information Asset data is the foundation forenabling most AM Assetinformation in . N recorded in an
N ; . . . . B 5 inaspreadsheetor assetage/ life) and . 5 etc. recorded at asset
Collecting Asset does the organisation collect, and how functions. Planning forasset renewal and maintenance |combination of . . L ) information system
N N . . R R R R similar (e.g. location, |support prioritisation of N . component level.
4 Information (Asset does itensure the information has the activities cannot proceed until organisations know sources and formats. . . with data analysis and "
L . . size, type), but may be |programmes (criticality). N N N Systematic and fully
Knowledge) requisite quality (accuracy, consistency, exactly what assets they own or operate and where they |Awareness of need for N reporting functionality. L
Lo . based on broad Asset hierarchy, A optimised data
reliability)? are located assetregister. N . e . Systematic and N
assumptions or not identification and collection programme
. documented data . "
complete. attribute systems N N with supporting
collection process in
documented. Metadata metadata.
N place.
held as appropriate.
Asset hierarchy defined and data requirements for each level of the hierarchy specified. 20%
Basic physical information captured against assets (age, material, type, etc) 20%
Spatial /location information recorded orlinks to GIS from asset register (if separate) 20%
Asset age / life /replacement cost recorded at asset level (information forvaluation / renewals) 20%
Assetcriticality data recorded at assetlevel 20%
M .
25 Future condition and
" performance )
. . The type, qualityand
A information is
L Condition and amount of data are
Condition and . . modelled to assess A
L . L R R R Adequate data and performance information S optimised to the
Monitoring Asset . . Timelyand complete condition information supports risk |performance . N " N B whether AM objectives .. .
How does the organisation measure and B o X N . information to confirm |is suitable to be used to 5 decisions being made.
5 Performance and s R management, lifecycle decision-making and financial / understood but not B can be metin the long N
. manage the condition of its assets? A "™ current performance plan maintenance and The underlying data
Condition performance reporting. quantified or N L term. Contextual N N
against AM objectives. |[renewals to meet over the | N collection programme is
documented. information, such as
short term. N adapted to reflect the
demand, is used to o
N N assets’ lifecycle stage.
estimate likely
performance.
Condition and performance monitoring programmes established 25% 60
Condition data captured in assetregister 25% 60
Performance data captured in asset register (eg: service outages)| 25% 50
Works costs recorded atasset level 25% 65

Appropriate Target (3
yrs)

60

65

70

60

Target (10 years)

Reason forscores

80

provement Tasks to close gap

80

80

60
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Water Asset Maturity Assessment

Maturity Levels

Current Score

60

58

70.5

72,5

g Basic Core Intermediate -
= Process and Main process components Process complete, 3
2 < |Process Development o .. S . B o " =
7} S N in ped and ping @
< ‘£ |and Documentation S
) development 3 =
S
& |Coverage (assets, Occasionally Often Usually g E
people, frequenc: E E
Questions 25-40 45-60 65-80 w w
Lifecycle Decision Making
M Formal decision L
N AM objectives/targets
3.1 making and
A are set based on formal
prioritisation P .
. N . N decision making
Decision techniques provide the bestvalue for money . . techniques are .
P . Formal decision making . techniques, supported by
form an organisation's expenditure programmes. These ) applied to all N
R R X N R techniques (MCA / BCA), N the estimated costs and
How does your organisation go about techniques reveal strategic choices, and balance the .. P N . operational and " L
. . . L n . . AM decisions based Corporate priorities are applied to major h benefits of achieving
Lifecycle Decision making decisions on the replacementor [trade off between levels of service, costand risk. ODM is N 5 . capital asset
6 h L A N Do . largely on staff incorporated into projects and programmes, L targets. The framework
Methods refurbishment of existing assets or a formal process to identify and prioritise all potential . . . o programmes within "
n . . I . . judgement. decision making. where criteria are based . enables projects and
investmentin new ones? assetand non-assetsolutions with consideration of L , each main budget
N . P . . on the organisations’ AM s programmes to be
financial viability, social and environmental L category. Critical C
L objectives. . optimised across all
responsibilityand cultural outcomes. assumptions and o
. activity areas. Formal
estimates are tested N S
L risk-based sensitivity
for sensitivity to L .
analysis is carried out.
results.
Good information available to support AM decisions. 20% 55
Options developed and analysed (including 'do nothing') 20% 65
Agreed frameworks / techniques applied to support decision making 20% 65
Decision frameworks are aligned to straregic objectives / levels of service 20% 65
Sensitivityanalysis / scenario testing used to assess robustness of result 20% 50
MM Resilience level Resilience strategy and
3.2 assessed and ; &7
. programme in place
improvements . . .
. . . including defined levels
L . L . identified. Systematic . -
. B . . N R . Critical services and Critical assets and high N N " of service forresilience.
Risk management helps identify higherrisks, and identify|_. . . B e risk analysis to assist N
R . A o . R Risk managementis assets understood and|risks identified. L 5 Formal risk management
B R How does your organisation manage the |actions to mitigate those risks. This process reduces the |, o N . key decision-making. L N
Managing Risk and . A . h S . ) identified as a future |[considered by staff Documented risk ) ) policyin place. Risk is
7 ", interplay between business risks and organisation's exposure to assetrelated risk, especially |, . N . . Risk register regularly L 5
Resilience N o . improvement. Risk involved in management strategies N quantified and risk
asset-related risks? around critical assets, and drives renewal and N b N monitored and L N B
. L . framework developed. |maintenance / for critical assets and high B mitigation options
rehabilitation programmes and decision making. L N reported. Risk S
renewal decisions. risks. evaluated. Risk is
managed and N N
o integrated into all
prioritised L
. aspects of decision
consistently across the B
B . making.
organisation.
Risk policy / framework in place 20% 80
Risks are identified and recorded in risk register. 20% 80
Risk actions are identified, monitored and reported. 20% 30
Strategy for management of critical assets in place 20% 50
Assessments of network resilience to major hazards 20% 50
nmm
33 Risk and Opportunity
- . Planning completed.
Operating Procedures . N ) . .
B N N " . s . N Operating Procedures are [Operational objectives |Continual Improvement
How does your organisation manage the |Effective operational strategies can mitigate risk, defer are available for B N n
. . P . q L . available forall and intervention can be demonstrated for
cost effective performance of its key the need forassetrenewals and minimise service Operational processes |critical Operational B ) N
N N . N B " N . R . N . N Operational Processes. levels defined and all operational
8 Operational Planning business assets overtime (e.g. in terms of|downtime following asset failures. Planning for business |[based on historical Processes. Operations 5 . N
g o ) - PR R ) L Operational Support implemented. processes. Comparison
utilisation, availability, fitness for continuity and full utilisation of assets are key factors in [practices. Organisational 5 B . N N
i Requirements are in Alignment with with ISO 55001
purpose)? good asset management processes. structure in place and L N
. place. Organisational requirements complete.
roles assigned L
Objectives can be
demonstrated.
Operational programmes and processes are developed and optimised 25%
Operational objectives and intervention criteria are defined 25%
Emergency response arrangements are in place and tested 25%
Operational performance is monitored and improvements identified 25%
nm Capital investmentinclude the upgrade, creation or N
R . Formal options
3.4 purchase of new assets, typically to address growth or Projects have been . .
R R o . analysis and business
changes in levels of service requirements, or for the N collated from a wide
L . . . . There is a schedule of case development has .
periodicrenewal of existing assets, to maintain service N range of sources and Long-term capital
. proposed capital N N been completed for N
levels. Agencies need to plan for the long term asset . N N collated into a project B N B investment programmes
. R A N Capital investment projects and N N ) major projects in the 3- B
B What processes and practices does the requirements relative to future levels of service. The . . e h register. Capital projects N N are developed using
Capital Investment . . . L . h projects are identified [associated costs for 5year period. Major .
9 N organisation have in place to plan and decision on whetherto create a new assetis typically the N for the next three years N N advanced decision
Planning o . N R R R R during annual budget |the next 3-5years, capital projects for the .
prioritise capital expenditure? time when there is the most opportunity to impact on the are fully scoped and techniques such as
. . . process. based on staff . L next 10-20 are P
potential costand level of service. Cabinet expects all N estimated. A prioritisation predictive renewal
) K R . . . judgement of future . conceptually N
capital-intensive agencies to disclose 10 year capital B framework is in place to . e modelling.
. n N requirements. . identified and broad
intentions and make appropriate use of the better rank the importance of .
business cases methodology for programmes and capital projects. available
individual investment proposals. )
Capital projects are identified and recorded in a register 20%
Capital projects are scoped and costs estimated forinclusion in budget forecasts 30%
Capital projects are prioritised within and between activities and work areas 25%
Renewal forecasts are modelled based on age, condition, performance 25%
MM Assetrevaluations have
3.5 an ‘A’ grade data
confidence. 10 year +
Assets re-valued in N N ¥
. N . financial forecasts
. . . compliance with Asset revaluations
Poor financial managementcan lead to higherlong run ) . N . . based on
R . N financial reporting and|Assetrevaluations have a |have a ‘B’ grade data .
life cycle costs, inequitable fees and charges, and . " . . - s " N comprehensive,
) o " . Financial planningis |accounting standards. |‘B’ grade data confidence |confidence 10year+ .
financial "shocks". Good collaboration between . . N B N ) advanced AM plans with
R R N . L R R largelyan annual 10 year financial 10 year+ financial financial forecasts N N
How does your organisation plan forthe |[financial and asset managers is important, especiallyin detailed underlying
. N R . . R . ) R budget process, but forecasts are based on |forecasts based on current|based on current . 5
10 (Financial Management |funding of its future capital expenditure relation to long term financial forecasts and asset L i B N N N assumptions and high
R . . N . there is intention to extrapolation of past |comprehensive AMPs with [comprehensive AMPs N N
and asset-related costs? revaluations. Assetvaluation is required by International ) N B . confidence in accuracy.
N P develop longer term trends and broad detailed supporting with detailed . .
Accounting Standards, and can be used in lifecycle N . Lo N Advanced financial
. . . N forecasts. assumptions about assumptions / reliability |supporting N N
decision making. Robust financial budgets are a key N N modelling provides
A the future. Expenditure |factors. assumptions / L .
outputof anyasset management planning process. . . . sensitivity analysis,
categories compliant reliability factors.
. demonstrable whole of
with FRS. . .
life costing and cost
analysis for level of
service options.
Budget categorisation supports analysis of asset-specific financial requirements 25% 75
Long term financial forecasts are developed 25% 65
Assets are revalued in accordance with financial reporting standards 25% 80
Supporting assumptions and forecasting methodologies are documented and auditable. 25% 70

Appropriate Target (3
yrs)

65

65

65

65

70

80

Target (10 years)

80

Reason for scores

Improvement Tasks to close gap

75

75

80

80
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Water Asset Maturity Assessment Maturity Levels w
§ 1IIMM Descriptors Basic Core Intermediate - 2 .
-
(3 Process and Main process components Process complete, 3 ® £
.§ c |Process Development - ion in vl P dandd Po q oo P e ‘:",' g E
o} 5
3 = |and Documentation v e s < 5 i ]
2 development x A & LS &
3 wv —
Q' |Coverage (assets, Occasionally Often Usually ;1':" ;E' s = ‘g‘_ g
ople, frequent 5 5 S g .& K
Section Questio 25-40 45-60 65-80 w w5 3 < Reason forscores Improvement Tasks to close ga
Asse geme ble
MM L Roles reflect AM
Organisational )
4.1 requirements and
structures support AM. ’ .
defined in all relevant
» _ Roles reflect AM Res .
Position descriptions resourdin position descriptions.
Whatis the level of organisational incorporate AM roles. AM re uiremegnts and Formal documented
commitment to asset management? AM functions are coordination processes 4 ) . assessment of AM
. . . - . . ) reflected in position - X
1 Asset Management Effective asset managementrequires a committed and co-|Leadership is carried out by small established. Ownership s iens Erley capabilityand capacity = = .
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resource requirements X o
o actions. monitoring AM
and responsibilities .
improvement and these
are routinely reported.
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APPENDIX D: WATER LOSSES EVALUATION

Background

Water loss, or “un-accounted for water” is identified as the difference between the
volume of water supplied to the network and the summation of the volumes supplied
to customers through metered supplies. In Nelson City the supplied volume is split
into two parts: the first is the raw water supplied to the treatment plant from the
Roding and Maitai supplies and the second is the treated water supplied to the city.
The volume of raw water losses is found from the comparison of meters on the raw
water supply lines at the Maitai Dam and Roding Dam and the raw water lines at the
treatment plant. The volume of treated water losses is found from comparing the
recorded volume supplied from the Water Treatment Plant via the three meters that
record flows to the main serving a nhumber of Maitai valley properties, the city network
via the main to Westbrook Terrace and the return main to the York Valley reservoir
and the total volume supplied through the approximately 20,000 metered connections
for the same period. The difference is “un-accounted for” water or “lost” water.

This section examines the components and evaluates their impact on the Nelson City
water supply losses, and defines the work required to reduce each aspect of the
losses.

The components of water loss are well documented in the New Zealand Water and
Wastes Association “"Benchloss” manual which is based on the International Water
Association Water Loss Task Force “"Guidance Notes”, and the definitions are therefore
not repeated here.

Figure D1 show the components and their numerical magnitude. Note the boxes are
not to scale.

The following work is being carried out as priorities allow to determine (improve the
accuracy of) the numbers:

e Collect Water Supply Data

e Test Source Meter for Accuracy

¢ Collect and assess metered water use data
e Test customer meters for accuracy

e Collect data to quantify unmeasured authorized uses e.g. mains flushing, fire-
fighting etc

e Review water accounting and data handling procedures

e Measure water losses including field inspection of reservoirs, tanks, control
valves
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Appendix Figure D-1: The Water Balance Data for 2022/23 Financial Year (latest

available)
Billed Billed Water Exported
Water to other systems
Exported 0.0 m*x10°  +-  2.0%
to other systems) _ _ _ _ _ __ _ | __ _________ 0.0 licapid
Own Sources Billed Billed Metered Consumption
7217.0 m*x10* Authorised by Registered Customers Revenue Water
386.4 licap/d Consumption 5230.7 m*x10°  +-  1.6%
+- 2.0% 5230.7 m*x10° 280.1 licap/d 5230.7 m*x10°
Authorised 280.1 lcap/d 280.1 licap/d
Consumption +- 1.6% Billed Unmetered Consumption +1- 1.6%
5452.7 m*x10° by Registered Customers
291.9 licap/d 0.0 m*x10*  +-  0.0%
System Input +- 314% 0.0 licap/d
7302.9 m*x10* Water Unbilled Unbilled Metered Consumption
391.0 Vcap/d Supplied Authorised 58 m'x10°  +-  0.0%
+I- 2.0% 7302.9 m*x10* Consumption 0.3 licap/d
391.0 lcap/d 222.0 m*x10* Unbilled Unmetered Consumption
Water Imported +I- 2.0% 11.9 Vcap/d 2162 m*x10°  +-  67.2%

85.9 m'x10° +/- 65.4% 11.6 licapid Non-Revenue
46 licap/d Unauthorised Consumption Water
+- 0.0% Apparent Losses 50 mx10°  +-  133%

Water 237.0 m*x10* 0.3 licapid
Losses 12.7 licapid Customer Meter Under-registration| 2072.2 m'x10*
1850.2 m*x10°* +- 1.5% 232.0 m*x10°  +- 1.5% 111.0 Vcap/d
99.1 licap/d 12.4 licapid +I- 8.0%
+- 11.9% Real Losses Real Losses
1613.2 m*x10* 1613.2 m*x10°  +-  13.7%
86.4 lcap/d 86.4 licap/d
+- 13.7%

Figure D-2 shows the sources of Real and Apparent Water Losses diagrammatically

Appendix Figure D-2: Sources of Water Losses

Sources of Water Losses

Real Losses

Evaporation

Leakage

Apparent Losses

Inaccurate
Metering

Un-metered
Usage

Unauthorised

Authorised

Note re Authorised Un-metered Usage

Strictly speaking, authorised un-
metered usage is not an apparent loss,
if it is identified and correctly quantified
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Real Losses
Refer figures D-1 and D-2.
Evaporation

All of Nelson’s treated water storage is covered therefore evaporation is not
considered to be a factor in the water losses.

Leakage
Leakage from trunk mains

The trunk mains are operated at high pressure. Most trunk mains are laid under roads
or in otherwise visible areas. Where leaks show on the surface quickly they are
repaired promptly. Some trunkmains are laid in hillside properties where leaks are not
readily apparent or are very difficult to access for repairs. These need to be quantified
and a plan developed to effect repairs.

Leakage from trunk mains is considered to be a factor in the water losses but difficult
to quantify.

Leakage from reticulation pipes

Leakage from reticulation pipes is unquantified. While pipe bursts show at the surface,
smaller leaks may go undetected for some time and infiltrate into the ground,
particularly in Stoke, Tahunanui and The Wood which are on gravel and sand.

Reticulation pipe leaks are considered to be a major factor in the water losses
Leakage from service pipes

Leakage from service pipes is also unquantified. Typically leaks in service pipes occur
at connections to the main or after the meter where they are mostly found by property
owners after the water invoices show a higher than expected usage.

The water leaks in property service pipes that occur after the meter are accounted for,
while being unquantified.

Service pipe leaks are considered to be a factor in the total volume of water lost from
the network.

Leakage through Scour Valves

Scour valves are situated in low spots near creeks or storm watermains to facilitate
draining of trunk and large diameter reticulation mains. Leaks from scours could go
un-noticed for some time. A system has been set up for Nelmac to regularly check
scour valves by inspecting the outlets and electronically listening on the valve for
water escaping.

Leakage through scour valves is not considered to be a major factor in the water
losses.

Leaking Hydrants

Hydrants usually only leak after use and the fire service (and others) usually report if
they are unable to fully shut off the hydrant. Due to the design of fire hydrants, the
shaft glands do not leak when the hydrant is turned off.
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Fire Hydrants are situated in the road or other accessible places and are visible,
therefore leaks quickly fill the hydrant box and show on the surface unless the ground
is particularly porous.

Hydrant leaks are not considered to be a major factor in the water losses.
Leakage from Valves

Unlike hydrants, glands on valves can leak at any position of the valve gate. Valves
used to be checked and “exercised” by Nelmac on a 3 yearly basis. However this
procedure was ceased when it was found that the process actually initiated many
valve gland leaks. Leakage normally fills the valve box and shows on the surface.
Valve gland leaks are now repaired on a reactive basis.

Leaks through “shut” valves allow water into an adjacent zone - normally from a high
pressure zone into a low pressure zone, but water is not lost from the system.

Leakage through reservoir filling valves is discussed in “reservoir overflows” below
Leakage from valves is not considered to be a significant factor in the water losses.
Bursts

Nelson City Council has quick response times in its level of service. Nelmac’s contract
requires them to respond to bursts within 30 minutes. Leakage from bursts is allowed
for in the water balance, but is not significant.

Bursts are not considered to be a major factor in the water losses.
Leakage from reservoirs

All reservoirs and tanks are above ground and inspected monthly by Nelmac. No
leakage from the walls has been noted.

All major reservoirs have underdrains leading to inspection manholes. Nelmac checks
these monthly and any leakage is investigated and repairs made. The only seepage in
recent years has been at the Thompson Terrace #2 reservoir where (in 2007) there
was a slight seepage, and the internal water seals on a sector of the reservoir were
renewed.

Reservoir leakage is not considered a factor in the water losses.
Reservoir overflows

All major reservoirs have level recorders, are connected to the SCADA system, and
alarmed.

Minor reservoirs and tanks are inspected monthly by Nelmac.

Reservoir overflows are not considered to be a factor in the water losses.
Apparent Losses

Refer figures D-1 and D-2.

Inaccurate Metering

Misreading of meters

Customer meters are read manually and the reading is keyed into a handheld data
logger on site. The data is then downloaded electronically to the computer system,
where the bills are generated. Reports of exceptionally high or low usage are
generated, and the meters are re-read in case there are reading or data entry errors.
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This process would also identify if the reading for the previous period (i.e. start
reading for the current period) held in the archive is incorrect.

Misreading of meters, Data Transfer errors, and Data Analysis errors are not
considered to be factors in the water losses.
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Residential Meters out of calibration

A sample of 89 manifold water meters has been tested for accuracy over three flow
volumes; 0.38lpm, 15lpm and 50Ipm (Refer A754715). All were installed as part of the
1999 Universal metering programme and have been in operation for approximately 15
years. A significant number of meters under-recorded flows in the 0.38Ipm flow range.
It is possible that a component of the water losses may result from under recording
flows to consumers.

The water meters will be checked again within the next three years to see if a trend
can be shown.

Residential meter accuracy is considered to be a factor in the water loss equation.
Commercial/Industrial Meters out of Calibration

As at June 2008, commercial/industrial water meters have not been tested for
calibration. Installation of water meters commenced prior to 1980 and was completed
in 1999 at the same time as residential meeting. Therefore some meters are up to 30
years old.

Commercial/industrial meter accuracy is also considered to be a factor in the water
losses.

Meters not recording low flows

Large diameter meters do not accurately record low flows. Until recently meters were
sized the same as pipe size, i.e. for maximum flow. Large commercial/industrial water
meters will therefore be under reading normal and low flows. New installations now
have combination (low and high flow) meters installed.

Meters not recording low flows is considered to be a factor in the water losses.
Meters not in System

Occasionally meters are found that have been installed, but have not been entered
into Napier Computer Systems water billing system, and are therefore not being read
or charged. One recent example was where the connection was approved and
completion signed off, but not entered into Napier Computer Systems. A system has
been implemented (May 2008) to correlate the 3 steps - connection applications,
meter data returns from approved water connection contractors (AWCCs), and water
meter records in Napier Computer Systems.

Meters not in the system are not considered to be a significant factor in the water
losses.

Un-metered Usage
Unauthorised Un-metered Usage
Illegal hydrant use

The use of water from fire hydrants other than for fire-fighting, testing or mains
flushing is contrary to the Water Supply Bylaw. However this has not been enforced to
date.

Illegal hydrant use is not considered to be a significant factor in the water losses.
Illegal connections

It is difficult to make illegal connections directly to mains, ridermains and service
connections (within legal road) due to their depth and high pressures. However on
cross lease or Right of Way sections it is possible to turn off the isolating valve at the
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street boundary and make an illegal connection on private property before the meter.
Most residents would not have the technical ability to make such a connection. Water
would still have to be used through the meter to avoid suspicion. Illegal use would
most likely be used for garden watering or swimming pool filling. In recent years only
one such case was reported by a concerned neighbour.

Illegal connections are therefore not considered to be a significant factor in the water
losses.

Authorised Un-metered Usage

Strictly speaking, authorised un-metered usage is not an apparent loss, if it is
identified and correctly quantified in the water balance. Assumptions have been made
on the following uses.

Firefighting

Water suppliers with a reticulated system are required to provide fire-fighting water to
the NZ Fire Service and to not charge for it. The normal fire demand is 25 L/sec (90
m3/hr). Allowing two full hours use of water per week, the fire demand is less than
10,000 m3/yr. (e.g. compare with a single leak of 1 L/sec running for 1 year at
32,000 m3/yr).

Fire-fighting use is therefore not considered to be a significant factor in the water
losses.

Other approved use of Fire hydrants

When the fire service receives a request for assistance in supplying water for non- fire
purposes they refer their applicant to the Council’s Technical Services section for
approval. Similarly contractors requiring large volumes of water for subdivision or
roading purposes apply for permission to take the water. In both cases the parties are
asked to advise the council of the volume used.

Therefore it is only small users of water from hydrants that are not recorded.

Other approved use of fire hydrants is therefore not considered to be a factor in the
water losses.

Mains flushing

Dead end mains are regularly flushed by Nelmac to prevent any debris build up where
the water velocity is low. Mains are also flushed after repair to remove any debris that
has settled. Nelmac have used metered standpipes for this and the volume of water
flushed each year has been estimated and included in the water balance.

Mains flushing is therefore not considered to be a significant factor in the water losses.
Mains testing

The volume of water used in the testing, chlorination, and flushing of hew mains both
on subdivisions and council renewals and capex has been estimated and included in
the water balance.

Mains testing is therefore not considered to be a significant factor in the water losses.
Draining mains

The volume of water used to drain mains for repair has been estimated and included
in the water balance.

Draining mains is therefore not considered to be a significant factor in the water
losses.
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Draining reservoirs

The volume of water used in draining reservoirs and tanks for repair and to maintain
chlorine residual has been estimated and included in the water balance.

Draining reservoirs is therefore not considered to be a significant factor in the water
losses.

Central Business District amenities

Hanging baskets irrigation, Bird scaring tree sprays, Symonds Gas Lamp (in Trafalgar
Street outside the Victorian Rose), and drinking fountains at Church steps and Bridge /
Trafalgar corner are metered.

Central Business District amenities are therefore not considered to be a significant
factor in the water losses.

Reducing Apparent Losses

Figure D-3 shows the components for managing apparent losses by “squeezing the
box”. Taking each corrective action will reduce the apparent losses.

Appendix Figure D-3: The Four Components of Managing Apparent Losses
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Considering the four factors in Apparent Losses
e Meter Accuracy
e Data Transfer
e Unauthorised Consumption
e Data analysis

As discussed above, only Meter Accuracy is considered to be a significant factor in the
losses and needing priority attention at this time.

Action Plan
Complete residential meter accuracy testing programme to allow 95% confidence.
Schedule replacement of residential meters

Test all commercial/industrial water meters 100mm dia. and over, and repair or
replace as necessary.

Test all commercial water meters 50 mm dia and over but less than 100mm dia. and
replace as necessary.

If water meters 50 mm dia. and over are to be replaced, consider whether a
combination meter (low flow/high flow) should be installed.

Reducing Real Losses

Figure D-4 shows the components for managing real losses by “squeezing the box”.
Taking each corrective action will reduce the real losses.

Appendix Figure D-4: The Four Components of Managing Real Losses
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Considering the four factors in Real Losses

Speed and Quality of Repairs. The Nelmac utilities maintenance contract has short
response times that are recorded in Hansen and are met. Repairs are made to a high
standard. Little “squeeze” is therefore available from Speed and Quality of Repairs.

Materials Selection. The Nelson City Council Engineering Standards specifies the
materials to be used in repairs, maintenance, renewals, capital expenditure and assets
to be vested. These are of a high and appropriate standard. Little “squeeze” is
therefore available from Materials Selection.

Active Leakage Control. Leakage is identified above as a major factor in the losses.
Significant “squeeze” is available from Active Leakage Control and it is a matter of
priority. The active leakage control action plan is shown in Appendix E.

Pressure Management. Pressure reduction is identified as a major factor in the losses.
Significant “squeeze” is available from Pressure reduction and it is a matter of priority.
The pressure reduction action plan is shown in Appendix G.
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APPENDIX E: ACTIVE LEAKAGE CONTROL PLAN
Proposed Methodology

Divide the water supply system into discrete reservoir/pressure reducing valve supply
zones and designate them as District metering areas;

Test and repair isolation valves for District Metering Areas;
Install district flow meters and data loggers;

Night time low flow tests including reading customer meters at beginning and end to
quantify demand;

Acoustic leak detection survey to identify leak locations;

Repair located leaks;

Repeat night time low flow tests to confirm repair and quantify “background” losses;
Consider more proactive maintenance program;

Reduce time between leak reports and repairs;

Implement pressure management (refer Appendix G);

Continue main replacement program (currently 50 and 100mm dia. asbestos cement);

Moving to “smart meters”, or property owners regularly checking their water meters
are good ways of providing early alerts to leaks which allows for prompt repair.
Ongoing public education is required.
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APPENDIX F:

Appendix Figure F-1:
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APPENDIX G: PRESSURE REDUCTION PLAN.

Background

Many areas of the city receive pressures in excess of the Levels of Service specified in
the Water Supply Asset Management Plan.

High pressures result in
e More pipe failures (particularly Asbestos Cement pipes)
e More water losses from undetected leaks
e Higher customer usage
e Demerit points in the water supply distribution grading
e Reduction in pressure will therefore have long term benefits to the water asset.

Parts of the Stoke area (particularly) have Asbestos Cement pipes that were laid in the
1950’s and are starting to fail. Lowering the pressure in these pipes will extend their
useful life. However some pipes are under capacity for fire flows when the pressure is
reduced so will have to be renewed with a larger diameter pipe.

The renewal and new ridermain projects seek to strategically combine Capex and
Renewal funding such that pressures can be lowered in the future.

A ridermain in Tosswill Road laid in conjunction with road upgrading will allow houses
on the downhill side of the road to be put on low pressure in the future. Houses on the
uphill side will remain on the existing high pressure main, as will the fire hydrants.
This area is not high priority for pressure reduction, but the opportunity is being taken
lay the ridermain at this time. Additional works yet to be scheduled will include a low
pressure pipe from the bottom of Tamaki Street down the steps to the low pressure
main on the opposite side of Tahunanui Dve., and a new main in Tosswill Road from
Tahunanui Dve to the Chamberlain Street intersection. A similar riderman will also be
laid in Chamberlain Street from Tosswill Road to Maire Street in the future.

Recent work in the Enner Glynn/Wakatu area (Beatson Road to Torlesse St) has
allowed this area to be transferred to low pressure (107m City Datum). The new
pipes have been sized to meet the Fire flow Levels of Service at the reduced pressure.
The pressure reducing valve currently at Cawthron Crescent will have to be relocated
to the top of Beatson Road near Waimea Road.

The Maitland/Ridgeway area is currently on Marsden Valley High Pressure (170 m City
Datum). The proposed works in 2008/09 and 2009/10 will allow this area to be
transferred to Treatment Plant/Thompson Terrace. Reservoir High Pressure (155m City
Datum). A new pressure reducing valve will be required on the Ridgeway near
Marsden Road, and the Austen Ward Heights booster pump station will have to be
upgraded to sustain pressures to Leach Place, and the top of Austen Ward Heights /
Calamaras Street.

The additional works noted in 5 and 6 above are proposed for "System Improvements”
funding.

The lower Port Hills (including Haven Road / Wakefield Quay), Washington Valley, Toi
Toi Valley (including Emano / Murphy), Hospital, and Mount Street areas are also on
Treatment Plant/Thompson Terrace Reservoir High Pressure (155m City Datum), but
should be on low pressure (107 m City Datum). No synergies with renewals are
possible in this area and additional funding for Capex is proposed in the Water Supply
Asset Management Plan 2009/19.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392) Page 267



The City/Atawhai low pressure zone has been split into three zones - Atawhai, The
Wood and the Central City. This has enabled the Wood zone to be put on 83m City
Datum while the other two zones remain on 107m City Datum. This split also allows
for smaller District Metering Areas.

Lowering of night-time pressure in all pressure reducing valve zones will achieve the
benefits listed in 1 above. Additional funding for System Improvements is proposed in
the Water Supply Asset Management Plan 2009/19 for the fitting of a variable
controller to one pressure reducing valve in each zone, and the resetting of other
pressure reducing valves to a lower pressure.

Network Modelling Results
Network Modelling of The Wood Pressure Reduction
Background

The City/Atawhai low pressure zone has been split into three zones — Atawhai, The
Wood and the Central City. This has enabled the Wood zone to be put on 83m City
Datum while the other two zones remain on 107m City Datum. This split also allows
for smaller District Metering Areas.

This was achieved by modelling different scenarios and carrying out the following
works:

Completed works as at 2011

Modelling results

The Trafalgar Street pressure reducing valve was reduced from a setting of 107m to
83m.

A new pressure reducing valve was inserted at the corner of Nile and Tory Streets,
set to 83m.

Valves were shut at Trafalgar Street bridge (just north of Ajax Avenue), Hardy
Street bridge, Bridge Street bridge and in Atawhai Drive just south of Iwa Road to
enclose the new lower pressure zone.

It was found that fire flows were no longer achievable in Iwa Road and Walters
Bluff. A new pressure reducing valve at the bottom of Walters Bluff (set to 107m)
was required to remedy this.

New pressure reducing valves that have been installed.
At the bottom of Walters Bluff set to 107m

In Tory Street at the intersection with Nile Street, set to 83m

Other Misc New Works that have been completed

New valve in Atawhai Drive just south of Iwa Road

Change setting of Trafalgar Street pressure reducing valve to 83m

Network Modelling of Port Hills / Washington / Victory / Toi Toi Pressure
Reduction

Background

Currently the Port Hills / Washington Valley / Victory Square / Toi Toi Valley areas are
supplied directly at Water Treatment Plant / Thompson Terrace Reservoir pressure,
but much of the land is at low level and is therefore receiving excess pressure.
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The objective was to model scenarios giving pressures within the Targeted Level of
Service in the Water Supply Asset Management Plan (30 m to 90 m head at each

property).

The initial attempt to design alterations to the reticulation to achieve lower pressures
was hampered by the need to maintain high pressure in the cross city links in the
reticulation (Wellington St, Gloucester St, Washington Road, Hampden Street, Alfred
Street, Toi Toi Street etc.).

The second attempt put all the areas onto low pressure and then devised means of
providing high pressure to those areas needing it. This was successful.

Results

A 200 pipe is required in Princes Drive (Day’s Track to Richardson Street) to provide
continuity of supply to the Port Hills / Port area (including Sealord) if the trunkmain
from North Road to Vickerman Street is out of action. Note this pipe is not needed for
normal operation.

There are a few houses at the top of the southern end of Montreal Road which are
above the 67 m contour and will not receive adequate pressure.

Can’t achieve a fire flow to a couple of houses at the end of Konini Street (humbers 5A
and 7). Can get 12.5 litres per second out of the hydrants outside 16 Konini and 87
Mount Street but these are both over 135m away.

Fireflows were not adequate at the top of Emano Street without upgrading the main in
Orsman Crescent. Once this is upgraded to a 150 then we can get 12.5 litres per
second at the end of Emano and 12.5 litres per second at the corner of Emano and
Orsman which is sufficient.

Cannot achieve 25 litres per second in Mount Street without the non-return valve
which brings water from the low pressure system when there is a fire flow.

New pressure reducing valves

At the corner Russell Street and Stanley Crescent supplying into the new low pressure
zone in Washington Valley and into the new 150 main supplying the Port/Queens Road
area.

Toi Toi below Abraham
Laval Heights to replace shut valve - set to 140m - could be lower

Quebec Road to replace shut valve - reduces from Observatory Hill pressure to Maitai
High Level - set to 155m

At the corner of Princes / Richardson supplying into the top of Richardson Street and
into Washington Road

Outside 7 Orsman Crescent
New Links

150 to link the new low level system either side of the newly shut valves in Hampden
Street at the corner of Kawai Street

150 - Corner of St Vincent and Toi Toi to link the 150 on the southern side of Toi Toi
to the 200 in Toi Toi

Need to link the Fountain Place main to the 100 low pressure in Haven Road

100 link between the 100 and 150 in Haven Road south of Vickerman Street
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New Mains

370m of 150 main up Russell Street from Haven to Queens

385m of 50 ridermain up Russell Street from Haven Road to Stanley Crescent

235m of 100 main from Russell Street to end of Mt Pleasant Avenue

1070m of 200 main along Princes Drive from Princes/Toi Toi to Princes/Richardson
70m of 150 from new 200 in Princes Dve down to the end of The Cliffs via the reserve.
Upgrade Orsman Cr from 100 to 150 - length 330m

Other Miscellaneous New Works

New non-return valve outside 36 Mount Street - required so that upper Mount Street
can achieve fire flows

Small booster Pump (and tank?) Montreal Road / Hutson Street.
New valve outside 41 Wolfe St

New valve outside 17 Mt Pleasant Avenue

New valve outside 16 Albert Road

New valve in Haven Road just north of Russell Street in the 200
New valve by 121 Queens Road

New valve in Haven Road just south of Vickerman Street in the 150 CIPT

Completed works as at 2011

New pressure reducing valve in Laval Heights to replace shut valve — set to 140m -
could be lower

New non-return valve outside 36 Mount Street - required so that upper Mount
Street can achieve fire flows

New valve outside 41 Wolfe Street.

Network Modelling of Pressure Reduction Wakatu / Enner Glynn / Ridgeway
Background

The Wakatu area (Beatson Road to Torlesse Street) is currently on Treatment
Plant/Thompson Terrace Reservoir High Pressure (155m City Datum). The proposed
works in 2008/09 and 2009/10 will allow this area to be transferred to low pressure
(107 m City Datum). The new pipes have been sized to meet the Fire Flow Levels of
Service at the reduced pressure. The pressure reducing valve currently at Cawthon
Crescent will have to be relocated to the top of Beatson Road near Waimea Road.

The Maitland/Ridgeway area is currently on Marsden Valley High Pressure (170 m City
Datum). The proposed works in 2008/09 and 2009/10 will allow this area to be
transferred to Treatment Plant/Thompson Terrace Reservoir High Pressure (155m City
Datum). A new pressure reducing valve will be required on the Ridgeway near
Marsden Road, and the Austen Ward Heights booster pumpstation will have to be
upgraded to sustain pressures to Leach Place, and the top of Austen Ward Heights /
Calamaras Street.
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Results

A pressure reducing valve was inserted in the Ridgeway just north of Marsden Road.
This needs to be set to ‘Thompson Terrace Reservoir’ pressure, but sufficiently low so
that water does not flow north along the new 200 main above. A setting of 142m was
sufficient to supply 30m to the top of Arapiki Road and still have the water flowing
south along the new main. This setting will have to be established through
experimentation and possibly varied seasonally.

A pressure reducing valve was inserted in Beatson Road just below the (eastern)
intersection with Scotia Street to achieve fire flows at Beatson / Waimea.

To achieve fire flows in Anglia Street requires upgrading the 100 AC main in Beatson
Road to 150 PVC, the 100 AC main in Scotia Street from Beatson to Anglia to 150 PVC
and the 100 AC in Anglia to 100 PVC.

To achieve fire flows in Burrough Place requires upgrading the 100 AC in Waimea,
Chings, Enner Glynn from Beatson to Burrough to 150 PVC

To obtain fire flows in Cherry Avenue requires a connection into the new 200 main at
Baigent / The Ridgeway, upgrading the 100 AC in Baigent from The Ridgeway to
Cherry to 150 PVC and upgrading the 100 AC in Cherry to 100 PVC.

Other fire flows which were tested and were adequate are as follows:

e Can get 12.5 litres per second in Newman Drive at Boyes Place (and 12.5 litres
per second from above non-return valve)

e Last hydrant on Enner Glynn Road providing Baigent upgraded as above
e Panorama, Arapiki, View Mount, Coster

To achieve the residential pressure level of service in Leach Place, Sophies Way, and
the top of Austen Ward Heights and Calamaras Street, a booster pumpstation is
required. (The existing small pump and 2x25 cu m tanks do not provide a permanent
solution).

If the booster pump is sited at the intersection of Torlesse and Jerningham Streets a
link between Torlesse Street and the intersection of Waterhouse and Austen Ward
Heights, (or a pressure reducing valve at the intersection of Waterhouse and Austen
Ward Heights) is required to maintain fire flows to Coster Street and Calamaras
Street.

New Pressure Reducing Valves

In The Ridgeway just north of Marsden Road
In Beatson Road

New Mains

500m of 200 main from Waimea Road/The Ridgeway to The Ridgeway/Torlesse
(abandon AC 100). Connection at Baigent Road.

Upgrade 535m of 100 AC to 150 PVC main in Waimea Road, Chings Road, Enner Glynn
Road (from Chings Road to Burrough Place) Note : Continue renewal in 100 PVC to
Newman Dve.

Upgrade 71m of 100 AC to 150 PVC in Baigent Road from The Ridgeway to Cherry
Avenue. Note : Continue renewal in 150 PVC to high point of Baigent Road (start of
existing 100 PVC

Renew 220m of 100 AC to 100 PVC in Cherry.
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A new 150 PVC (or PE) link between Torlesse Street and Waterhouse Street, Austen
Ward Heights intersection via the walkway is needed to maintain fire flows if the pump
station is built on the intersection of Torlesse and Jerningham Streets.

Other Misc New Works

New valve in Enner Glynn Road just north of Newman Drive
New valve in Waterhouse just north of Torlesse

Remove the pressure reducing valve in Cawthron Crescent

Future new ridermain at the top end of Scotia Street to Ulster to keep the top houses
on high pressure and reduce the others to low pressure

The initial modelling did not include the Austen Ward Heights area above the NRV.

Subsequently a new PS on the intersection of Torlesse and Jerningham Streets was
modelled.

Completed works as at 2011

200 main laid from Waimea Road/Beatson Road to The Ridgeway intersection
(abandon AC 100). Connected at Ulster Street

Upgrade 338m of 100 AC to 150 PVC in Beatson Road
Upgrade 188m of 100AC to 150 PVC in Scotia Street from Beatson to Anglia
Renew 262m of 100 AC to 100 PVC in Anglia Street

New valve in Scotia Street just south of Ulster

Network Modelling of Pressure Reduction East side of Waimea Road (Motueka
Street to Boundary Road)

Background

The East side of Waimea Road between Motueka Street and Market Road is currently
on Treatment Plant/Thompson Terrace Reservoir High Pressure (155m City Datum).
The proposed works will allow this area to be transferred to low pressure (107m City
Datum). The pipe capacities have been checked to ensure that the Fire Flow Levels of
Service can be maintained at the reduced pressure.

New Links

100 link from the 100 AC to the 150 CI in Waimea Road just south of the valve to be
shut at Motueka Street

100 link from the 100 AC to the 150 CI in Waimea Road, south of Tukuka Street
100 link from the 100 AC to the 150 CI in Waimea Road, north of Boundary Road
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APPENDIX H:
Appendix Table H-1:

RISK

Consequence Rating (Impact)

Rating

Political / Community/
Reputational

Asset Performance/
Service Delivery

Relationship with Iwi

Legal risk

Safety

Health

Financial

Information/ decision
support

Environmental/ Historical/cultural

Extreme (5)

Major loss of public confidence in
Council (>2000 opponents via
social media or other mediums)
Negative international mainstream
media coverage; shareholder or
key stakeholder outrage; or loss of
a key customer

At least 2 of the 3 outcomes
apply:

(i) cannot be delivered by
alternative means,

(ii) 20+ vulnerable persons
significantly impacted,

(i) neighbouring businesses
annual revenue falls > 20%

Major breakdown of
relationship affecting
multiple areas. Refusal to
resolve without one or more
major concessions from
council

Adverse findings against council by
court or government/regulatory
agency resulting in any of the
following:

(i) Extreme financial penalty or
liability imposed;

(ii) Imprisonment of officer;

(iii) Extreme harm to achieving
objectives

Multiple notifiable
fatalities of workers
or public (MF)

Significant loss of life
expectancy for
multiple persons or
incapacity for more
than 1000 person days

Overspend, loss (i.e.
spend without result)
or income loss of >
$7.5m OR >100% of
business unit budget

Multiple errors in
information and analysis
and presentation
misleading (intentionally
or not) or not
understandable by non-
specialists

Permanent environmental damage on
a nationally significant scale and/or
permanent loss of nationally
significant building, artwork, or other
valued entity

Significant negative public reaction
likely
(200-2000 opponents via social

Only 1 of the 3 outcomes
apply:
(i) cannot be delivered by

Significant breakdown of
relationship largely in in one

Adverse findings against council by
court or government/regulatory
agency resulting in any of the

Single loss of life

Overspend, loss (i.e.
spend without result)

One major error in

Major environmental damage with
long-term recovery requiring

Workforce attention; limited
external attention;

(i) <20 vulnerable persons
moderately impacted,

(i) neighbouring businesses
annual revenue falls < 10%

communication/
consultation mechanisms

recommendations;

(iii) ~ Minor harm to achieving
objectives, e.g., minor delay while
legal dispute resolved.

requiring medical
treatment (MA)

person days

between 10% and 30%
of business unit
budget

presented in a way which
could be misinterpreted

media or other mediums) . . following: Single notifiable expectancy or or income loss of > ) . . e .
. ) ) ) alternative means, area. Some concessions from . L . ) ) ) information, analysis significant investment and/or loss or
Major (4) Negative national mainstream . K (i) Major financial penalty or fatality of workers incapacity for $1.5mand <§7.5m OR | . .
R L (ii) 20+ vulnerable persons council sought before T . incomplete and permanent damage to a registered
media coverage; significant o . L . liability imposed; or public (SF) between 100 and between 70% and . . X R .
. ) significantly impacted, substantive issue considered . . L . . presentation ambiguous historical, cultural or archaeological
negative perception by Lo . R o R (ii) Major harm to achieving 1000 person days 100% of business unit . .
(iii) neighbouring businesses by iwi grouping affected N K site or object(s)
shareholder or key stakeholder; or annual revenue falls > 20% objectives, e.g., directed by court to budget
a customer disruption ° re-make decision.
At least 2 of the 3 outcomes Risk of court action or investigation
Some negative public reaction apply: by government/regulatory agency Overspend, loss (i.e. Measurable environmental harm on
. & P . ) (i) partial delivery by resulting in any of the following: spend without result) . a nationally significant scale. Some
likely (30-200 opponents via social . . . . . . o . . Information correct but .
. . alternative means possible, Major relationship damaged (i) Moderate penalty or liability - - Incapacity for or income loss of > . . costs in terms of money and/or loss
Moderate media or other mediums) - . . Notifiable injury of presentation/ analysis . .
X (i) <20 vulnerable persons in a single area but amenable | exposure; . between 20 and 100 $0.75m and <$1.5m . - of public access or conservation value
(3) Repeated complaints; Regulatory o : . N L workers or public. insufficient to support .
e ; significantly impacted, to negotiation (ii) Moderate harm to achieving person days OR between 30% and L of the site and/or restorable damage
notification; or negative . . K L. o . . decision on the day . .
. . '’ -1 o 7
stakeholder, local media attention (iii) neighbouring businesses objectives, e.g., legal cha.llenge 70% of business unit to hlstorlca.l cuI'.curaI or .
annual revenue falls 10% to unsuccessful but results in moderate budget archaeological site or object(s)
20% delay.
Risk of court action or investigation
At least 2 of the 3 outcomes & -
by government/regulatory agency Overspend, loss (i.e.
. . . . apply: L . . . . .
Minor public reaction likely (<30 R . . . . resulting in any of the following: . - spend without result) . Medium term environmental impact
. . X . (i) full delivery by alternative Relationship damage . . Serious injury on . . Information correct,
active opponents via social media means possible resolvable through normal (ii) Formal warning; one person Incapacity for or income loss of > analvsis comolete but at a local level and/or development
Minor (2) or other mediums) P ¢ J (i) Non-binding p between 1 and 20 $150k and <$750k OR ¥ P compromise to the integrity of a

registered historical, cultural or
archaeological site

Insignificant

(1)

Very limited negative reaction (1
or 2 active opponents via social
media or other mediums) Internal
attention only from staff directly
working on the matter.

All of the following outcomes
apply:

(i) full delivery by alternative
means possible,

(i) <20 vulnerable persons
moderately impacted,

(iii) neighbouring businesses
annual revenue falls < 10%

Iwi/ tribe/ hapu public
dissatisfaction resolvable
through routine
communication

No penalty or liability exposure and
no harm to achieving objectives

Minor injury
requiring only first
aid or less (FA)

Incapacity for less
than 1 person day

Overspend, loss (i.e.
spend without result)
or income loss of >
$15k and <$150k OR
between 5% and 10%
of business unit
budget

Small errors in information
or presentation - no effect
on decision

Short term and temporary impact
requiring no remedial action and/or
restorable loss damage to historical/
cultural record
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Appendix Table H-2:

Risk Rating Matrix

Appendix Table H-3:

CONSEQUENCES
Descriptor Insignificant (1) Minor (2) Moderate (3) Major (4) Extreme (5)
A'm°s(t5§e”a'“ Medium (5) | Medium (20) |  High (45)
Likely (4) OW (4 Medium (16) High (36) High (64)
Possible (3) 0 Medium (12) | Medium (27) High (48) High (75)
Unlikely (2) Medium (8) Medium (18) Medium (32) High (50)
Rare (1) OW (4 Medium (9) Medium (16) Medium (25)

Likelihood of the given consequence occuring

A moderate level of confidence/information

Descriptor Qualitative guidance statement Indicative Probability range Indicative frequency range (years)
The consequence can be expected in most
Almost circumstances o
certain (5) OR >90% >1 occurrence per year
A very low level of confidence/information
The consequence will quite commonly occur
Likely (4) OR 20% - 90% Once per 1-5 years
A low level of confidence/information
The consequence may occur occasionally
Possible (3) OR 10% - 20% Once per 5-10 years

The consequence may occur only
infrequently

level of confidence/information

Unlikely (2) OR 2% - 10% Once per 10 - 50 years
A high level of confidence/information
The consequence may occur only in
Rare (1) exceptional circumstances OR A very high <2% Less than once per 50 years
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Appendix Table H-4:

Residual Risk Tolerance

Risk Level

Description and
Action

Authority for
continued
tolerance

Timing for
implementing
action

Obligation to
promptly advise
including
advising
treatments

Not normally
tolerable,
immediate
intervention to
reduce risk

Full Council on
advice from CE

Immediate if
possible but no
more than one
month

Full Council using
best practicable
means

Not normally
tolerable, initiate

SLT or Group

As soon as

SLT or

reduce further

authority required

to another action

Hiah action as soon as Manager practicable but accountable Group
9 practicable to (Council at CE no more than 2 Manager (Council
reduce risk below discretion) months at CE discretion)
High
Normally tolerable,
frequently review
. to look for Business Unit At least within Accountable
Medium L
opportunities to Manager one quarter Group Manager
further reduce risk
where practicable
Acceptable risk, . .
. . L Routine review
routine review for No specific :
B ) . period (e.g. 3- 6 None
low cost actions to | authority required monthly)
reduce risk further Y
Acce-p.table.rlsk, % 1 No specific Only if incidental
specific actions to None
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Appendix Figure H-1: Risk Management Process

( RISK MANAGEMENT PROCESS

Strategic
Organisational
Risk Management

[
v v

‘ Establish the Context

( Business Risks ) ( Asset Risks )

v 7 | v

Identify Risks Identify what makes an Asset Identify what influences an
What can Happen? o . S L
. Critical (criteria) Asset to Fail (likelihood)
How can it Happen?
Data Collection where Data Collection where
required to support above required to support above
factors factors
Establishment of Criticality Establishment of Calculation
Scoring Methodology of Likelihood Formula
y v v
Analyse Risks Qualitative \
Words or Descriptive Final Likelihood expressed as
Determine Determine ) N 0-1
Likelihood Consequences Semi-Quantitative A
Words or Descriptions given numerical

values

Quantitative
Numerical Values derived from data
sources
(incl Sensitivity Analysis)

v

Identification of Critical
Assets

Estimate Level
of Risk

Communicate and Consult

7 A
Calculation of Criticality
Score of Assets

v

Calculation of Likelihood of
Failure of Critical Assets only

" b
v

W,

/
\_

Result Appropriate?

Result Mar

A
Evaluate Risks Calculation of
Compare against Criteria Total Risk Score.
Set risk Priorities Evaluate and Prioritise

\ - \

Accept Risks

No

v

C Treat Risks to Acceptable Level )

Monitor and Review
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Appendix Figure H-2: Water Supply Fault Hazard Intersection Figure 1
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Appendix Figure H-3: Water Supply Fault Hazard Intersection Figure 2
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Appendix Figure H-4: Water Supply Fault Hazard Intersection Figure 3
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Appendix Figure H-5: Tonkin + Taylor Maitai Catchment Source-based Qualitative Risk Assessment, September 2022

A B C o] E F G H
Activity category Source protection | Potential contaminant source Potential contaminants Contaminant pathway Consequence of the Likelihood of Maximum {unmitigated) risk Uncertainty*®
zone contamination event | contamination {ExF)
event occurring
1-2 Primary wastewater treatment |Bacteria/viruses Diffuse and point source: Discharges to ground from | Major Rare Medium Estimate
- rural septic tanks and older septic tanks and longdrop composting toilets
longdrop toilets. and leakage to ground and/or subsoil from septic
Protozoa tanks has the potential to introduce microbiological
contaminants to the environment.
—
Rural activities 1 Stock grazing and associated Bacteria/viruses Diffuse and point source: Livestock is observed Major Rare Medium Estimate
activities grazing within the paddocks surrounding the
Protozoa property located 300 m north of the Maitai
reservoir. The livestock is contained with fencing
. and are at a distance from water sources.
Nitrate
Turbidity
1-3 Discharge of agrichemicals for |Herbicides and fungicides Point and diffuse: The transmission line route runs  |Moderate Unlikely Medium Uncertain
weed control along the adjacent to the Maitai River North Branch, leaching
transmisison route and water of contaminants into the subsurface at the point of
blasting of transmission Heavy metals application resulting in contaminants having the
structures for cleaning potential to migrate to the surface water bodies and
Consented activities puUrposes. Silica dust the shallow groundwater. Airborne contaminants
may migrate and settling within surface water
bodies.
2-3 Mountain biking/hiking tracks  |Contaminated sediment Diffuse and point source: Leaching of contaminants | Minor Unlikely Low Estimate
and increased human presence. into the subsurface at the point of application
resulting in contaminants having the potential to
Turbidity migrate to the surface water bodies and the shallow
Recreational activities groundwater
Bacteria/viruses
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Low

2-3 Forestry harvesting and Petroleum hydrocarbons Diffuse: Evidenced in previous water guality Moderate Likely
maintenance sampling elevated sediment loads have entered the
Maitai Reservoir and an increase in contaminants
M-, P-, K-fertilisers was identified.
Pesticides - herbicides and
insecticides
Turbidity
Forestry activities
2-3 Trap and trigger E.coli Diffuse and point source: Ungulate populations Minor Unlikely
activities/ungulate populations significantly deteriorate the ecosystems in which
they live by changing forest assodiations and
Protozoa effecting water quality. The continued culling of the
population will aid in improving water quality. Trap
and tigger operations using lead ammunition is
Lead (rifle ammunition) considered to be an unlikely source of
contamination.
2 Cyanobacterial toxins Diffuse: evidenced by previous water quality Catastrophic Likely
sampling, both non-toxic and toxic cyanobacteria
have previously been detected within water
sampled from both the Maitai Dam and South
Cyanobacteria Branch River and there is a potential risk to the
water supply intakes from cyanobacterial blooms
within the surface water bodies.
Potentially contaminated
surface water
2-3 Protozoal risks - faeces of Bacteria/viruses Diffuse and point source. Preliminary results from |Moderate Rare

humans and animals (wild, farm
and domestic)

Protozoa

raw water Cryptosporidium monitoring in New
Zealand catchments indicate that there are likely to
be very few catchments in New Zealand that
present a protozoal risk.

Reliable

Estimate

Estimate

Reliable

* Uncertainty is based on the uncertainty criteria in Table 4.4 of the CRA, to achieve greater levels of certainty, an increase in water quality monitoring is required.
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Appendix Figure H-6: Tonkin + Taylor Roding Catchment Source-based Qualitative Risk Assessment, September 2022

A B C D E F G H
[Activity category Source protection Potential contaminant source Potential contaminants Contaminant pathway Consequence of the Likelihood of Maximum (unmitigated) risk Uncertainty*®
zone contamination event | contamination (ExF)
event occurring
1-3 Primary wastewater treatment {Bacteria/viruses Diffuse and point source: Discharges to Major Rare Medium Reliable
rural septic tanks and longdrop ground from older septic tanks and
toilets. longdrop composting toilets and leakage to
Protozoa ground and/or subsoil from septic tanks has
the potential to introduce microbiological
contaminants to the environment.
Rural activities Stock grazing and associated Bacteria/viruses Diffuse and point source: This Moderate Rare Low Reliable
activities contamination is generally diffuse or when
Protozoa waterways receive runoff from paddocks.
The paddocks are downstream of the water
Nitrate intake and the stock appears to be
prohibited from the Roding River via
Turbidity fencmg.awd unlikely to be a source of
contaminant.
3 Discharge to land from NCC pit |E.coli Point source and diffuse: leaching of Modsarate Rare Low Uncertain
toilets. contaminants into the subsurface at the
Protozoa point of application resulting in
Consented activities contaminants having the potential to
migrate to the surface water bodies and the
shallow groundwater.
1-3 Mountain biking/hiking tracks |Contaminated sediment Diffuse and point source: Leaching of Minor Rare Low Reliable
and increased human presence. contaminants into the subsurface at the
point of application resulting in
Turbidity contaminants having the potential to
Recreational activities migrate to the surface water bodies and the
shallow groundwater
Bacteria/viruses
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Low Reliable

Reliable

Low Estimate

Reliable

humans and animals (wild, farm
and domestic)

Protozoa

results from raw water Cryptosporidium
maonitoring in New Zealand catchments
indicate that there are likely to be very few
catchments in New Zealand that present a
protozoal risk.

2-3 Copper and chromite mining Heavy metals Diffuse and peint source. Contamination Insignificant Rare
occurred within the Roding from historical mining activities can occur
catchment between the late from leaching of contaminants from mine
Historical mining 1800s and early 1900s. Cyanides tailing spoil heaps and migration ir!to
o groundwater or surface water bodies.
activities
Sulphides
2-3 Forestry harvesting and Petroleum hydrocarbons Diffuse: Chemicals may directly enter Moderate Likely
maintenance surface water bodies during application or
enter the soil and migrate into
N-, P-, K-fertilisers groundwater,
Turbidity
Pesticides - herbicides and
Forestry activities insecticides
2-3 Trap and trigger E.coli Diffuse and point source: Ungulate Minor Unlikely
activities/ungulate populations populations significantly deteriorate the
ecosystems in which they live by changing
Protozoa forest associations and effecting water
quality. The continued culling of the
population will aid in improving water
Lead (rifle ammunition) quality. Trap and tigger operations using
lead ammunition is considered to be an
unlikely source of contamination.
2 Cyanobacterial toxins Cyanobacteria Diffuse: evidenced by previous water Catastrophic Likely
quality sampling, both non-toxic and toxic
cyanobacteria have previously besn
detected within water sampled from the
Roding dam and there is a potential risk to
the water supply intakes from
cyanobacterial blooms within the surface
Potentially contaminated water bodies.
surface water
23 Protozoal risks - faeces of Bacteria/viruses Diffuse and point source. Preliminary Moderate Rare

Reliable

* Uncertainty is based on the uncertainty criteria in Table 4.4 of the CRA, to achieve greater levels of certainty, an increase in water quality monitoring is required.
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Appendix Figure H-7:

Nelson City Council Water Safety Plan 2022 - 2027 Risk Table

Risk [Guide # r:auui hl-lmdmnm Preventative [;lm‘linmrs r:nrmctin action Residual risk |Risk uncertainty omments mprovement
" sk Measures nd acceptability
L pource: Raw water microbiologically contaminated
51.1.13 Wwnimal or human  Almeost certain [PMO1, PMO2, PM34 [Increased dosing of chlorine Review human activities in Unlikely x iIConfident Protozoa sampling carried out for a 12 il
P1.1.3.1  [faecal matter be Catastrophic required at WWTP to maintain  fcatchments. Prevent too greater minor = low |acceptable onth period (2015/2016 and 2020/21):
P1.2.3.1  [contaminants in = Extreme idesired chlorine residual. increase in recreational use and <0.75 mean Cryptosporidium oocysts per 10 [See Item 1 in
P1.2.3.2  |raw water Elevated E.coli results (that lensure contact water recreation is itres. Improvemnent Schedule
lcannot be explained due to lavoided. Ensure livestock do not
weather conditions). Evidence jaccess above intakes. Undertake [Refer to Critical Control Points #2 and #3
that livestock have access to  jeatchment assessmaent.
lsource water. Evidence of
increased human activity in
catchments.
] bource: Raw water chemically contaminated
51.1.14 lwgrichemical use [Possible x P03, PMO4, PMOG [Full chemical analysis results of [Monitoring & enforcermnant of resource [Unlikely x Reliable acceptable [See Section 2.2.1. NCC hoeld resource u
51.1.19 (including forestry, Major = High raw water sources from 6- fonsents / permit approvals within - |moderate = consent RM135024 which outlines
P1.1.3.1  |power company monthly besting detects atchment. Review access and medium rastrictions on agrichemical use in the ea Item 1 and 2 in
P1.2.3.1  [spraying), lagrichemicals in raw water. lactivity rules. catchment. mprovement Schedule
P1.2.3.2  [naturally cccurring IChange in odour or appearance
Iminerals, lof raw water
hazardous
kubstances (e.g.
fuel) from
refuelling activities
phen logaing.
] bource: Raw water physically contaminated
51.1.16 Forestry activities [Likely x PMO3, PMOS, Elevated levels of turbidity in  |Periodic inspections of catchment Possible x Reliable acceptable [Trend turbidity results in raw water sources. [f
P1.1.2.1  [resulting in erosionfModerate = PHOG raw water source that has the Huring forestry harvesting. moderate = IDetermine trigger levels [if any) that would
P1.1.3.1  jand sediment High potential to compromise the  [Implementing riparian buffer strip (or medium rasult in corrective action being required (i.e.pee Iterm 1 and 3 in
runoff leffactiveness of the treatment imilar measure) batween forestry at what turbidity levels in the raw water Fnprovement Schedule
process. Jactivities and water sources. could compromise the treatment process).
i) urce: Raw water experiences algal bloom
51.1.21 Elevated nutrient  [Likely x FMOG, FMO7, FMB4 |Low river flows. Drought NWTP can dose PAC to reduce and Possible x Reliable acceptable [Formal cyanobacteria/algae monitoring and
P1.2.2.2  |levels. Sunshine. atastrophic = lconditions. Algae on intake remove cyanotoxins. Review activitiesimoderate = management protece| has been developed
g1 [Water temp. Poor [Extreme lsereen or above intakes. in catchment. medium A351566 - draft, currently under review).
water mixing. NCC has engaged a suitably qualified expert
from Cawthron Institute to finalise the
document. Internal review to follow.
sampling of raw water sources to see if
cyanobacteria/algae are present was carried
out in 2018/2019 summer.
5 jource: Mot enough source water available for abstraction
P1.1.1.1  [Drought, consent [Possible x PMOE Lack of rainfall, algae Water conservation measures Unlikely x IConfident Water conservation plan in AMP Appendix B.
P1.1.2.1  feonditions for Major = lappearing in source water, low major = lacceptable Water demand projections also in AMP.
P1.2.1.1  fabstraction and Medium river flow, natural disasters. medium IDuplicate supply pipeline and pump station
P1.2.1.2  minimum flows. constructed. Allows access to lower levels of
rhe dam.
3 bource: Raw water quality too poor to treat
P1.1.2.1  [Heavy rain causes [Likely x Major |PMOE, PM10, High turbidity in source water. |Use reservoir intakes. Slow treatment [Possible x iIConfident perational or contingency link to NWTP
P1.2.2.1  |turbidity and = High FM11 Elevated colour in source water [rate in plant. Add chemical coagulant jmajor = lacceptable enon Oparations manual (AD5500192,
P1.2.2.3  forganic matter in (if colour higher than 15 Hazen |(ferric chloride). medium ol.1, Section ).
P1.2.2.4  |water entering the use dam water). Increased IUse bwo rivers alternatively as not
plant. See algae & membrane cleaning. High lalways equally affected by poor embrane suppliers guarantee - Contract EC
le-stratification rainfall and river flows. weather. 617.
risk separately.
efer to Critical Control Point #1
7 fource: Too little water can be drawn from the river intakes to meet demand
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P1.1.6.1 (Sereens damaged [Likely x Major [PMOG, PM12a Reduced or no flow to plant.  [Clean and repair intakes as Possible x )Confident perational link to intake inspection program
P1.1.6.2 for clogged. = High PM13 Flooding. Inspection & necessary. Use reservoir source. major = lacceptable daily caretakers logs.
P1.1.6.3  [Structural failure maintenance not undertaken. medium
P1.1.6.4 |of intake. Slips.
#1.1.6.5 |Power/pump/break]
P1.1.6.6. [|tank failure
P10.1.1-  |[[Roding River
P10.1.3 lanly).
] jource: Too little water can be drawn from the reservoir intakes to meet demand
PL24.1 [Gereens damaged JLikely x Major |PMOG, PMOG, Reduced or no flow to plant.  [Clean & repair intake as necessary.  |Possible x IConfident Dperational link to intake inspection pregram
F1.2.4.2 for clogged. = High PM12a, Flocding. Inspection B IUse river sources if possible. Review |major = lacceptable # daily caretakers |ogs.
P1.2.4.3  |Screens blocked maintenance not undertaken. |forestry activities upstream of medium
P1.2.4.6 |by forestry debris Forestry debris observed in the |intakes.
[fram lagging raw water sources upstream of
lactivities. the intakes.
[Structural Failure. Earthquake, landslides.
] pource: Contamination or failure of raw water trunk mains
P2.1.1 [Trunk mains Possible x P14 Unexplained raw water quality [Inspect pipelines regularly. Fix leaks |Unlikely x iConfident The Maitai raw water delivery pipeline Y
P2.1.2 breaks, Catastrophic = leariations. Low or no flow from jand breaks as soon as possible lcatastrophic |junacceptable duplication project was completed in 2014,
P2.1.3 lcontarminants High lsource. Leaks or breaks (collection of spare parts held). = high resulting in an additional raw water trunk ee [tem 7 in
F1.2.1.4  |enter water idetected. Low or high flows Review pressure fluctuations. rnain from the dam to the treatment plant.  pnprovement Schedule
P2.2.1 lalarm. IThis pipeline is buried under the road.
emediation of the
Feview of options for remediating the wisting pipeline will
existing pipeline undertaken by T&T and nowprther reduce the
funding has been allocated in the LTR/AMP.  |kelihood of failure of
upply but the risk
Contingency link ta NWTP Emergency lemains and will be
Response Flan, Revision 14, Sept 2013 lontinually monitored.
A1398681).
10 jource: Reintroduction of previously remowved contaminates from waste-liquor
4.1.1  [Inadequate Likely ¥ Minar [PM12b, PM15 Elevated waste contaminants, |Reduce or cease reintraduction of Unlikely x [Reliable acceptable |Dperational or contingency link to NWTP d

inappropriate pre-
treatment. Pump
lor power Failure.

rates reduced. Alarms.

5.1 of DWSNZ 2018 [Response to

treatment).

ltransgress use procedure in Figure

turbidity transgression in water after

P4.4.1.2  [separation of = Medium high turbidity and/or colour.  |waste stream as appropriate. minor = low Fenon Operations Manual (AD5500192,
P4.4.2.1  |solids. Elevated dissolved iron. =108 |Carry out additional monitoring of Wol.1, Section 9). |See completed Item B in
P4.4.2.2  [Reintroduction reintroduction rate. waste stream guality before Improvements Actioned
P4.4.2.4  |rate not reintroduction. Provide additional Reintroduction rate has been controlled to a
lappropriate. lsettling time in ponds. Carry cut rnaximum of 10% of total plant inflow. Refer
protozoa sampling of waste liguer. to Section 2.3 of this WSP. Flow control
agreed by DWA,
11 reatment: Coagulant dosing and floc formation prebl
P5.1.1.1 - |Dosing Likely x Major |PM12b, PM15, Excessive chemical use. Different operating mode when using [Unlikely x Reliable acceptable NWTP notify NCC of transgressions, who
P5.1.1.%  malfunction. = High PM16, PM17, PM1E, [Chemical residual carryover.  [ferric chloride. major = then notify D'WA. Refer to transgression
P5.1.1.11 |Dosing rates PM19, PM20, PM30 [Maintenance not undertaken. |Additional alarms for processes. medium notification procedure (A1761023).
P10.1.1-  |incorrect. Wrong Elevated turbidity in filtered Independent chemical testing to
P10.1.3 lchermical used. water (above 0.10 NTU). lcertify composition. Review dosing Dperational or contingency link to NWTP
Foor quality ITrans-membrane pressure risesicalculations. Stop dosing and dump Flant Operations & Maintenance Manual
[chemicals. lexcessively. Elevated UV train water to waste, Install Wol.1, Section 1.3, Also refer to CCP #1.
Inadequate mixing labsorbance. Colour, pH ar lstreaming current meter. Should
lof chemicals. dissalved iron out of turbidity exceed set points or MWTP chemical delivery schedule manual
[Insufficient contact] lspecifications. Elevated transgress use procedure in Figure EC 2617).
[time for floc frequency of membrane 5.1 of DWSNZ 2018 (Response to
[formation. pH too backpulsing. Alarms. turbidity transgression in water after I5:Can systern installed and
low or tao high for treatment). operational. Ferric coagulant dasing
leffective floc putomated.
[formation. Dosing
pump failure.
12 reatment: Membrane not performing to specifications
P6.5.1.1  [Raw water quality [Likely x Major [PM11, PM12b, ITrans-mermbrane pressure Review pre-treatment procedures., Unlikely x iConfident INWTP notify NCC of transgressions, whe
P6.5.1.2  fout of normal = High PM22, PM23, PM24 lincreases abowve normal Review source water guality. CIP major = eptabl then notify D'WA. Refer to transgression
foperating PM25, PM26, PM2B, [operating parameters, Treated |recovery clean. Increase maintenance medium notification procedure (A1761023).
lspecifications. Mot PM40, PM79 water quality outside normal  jJand cleaning frequency. Shoubd
lenough or lperating specifications. Flow  jJturbidity exceed set points or Dperational or contingency link to NWTP

Flant Operations and Maintenance Manual
Wol.1, Section 1. Also refer to CCP #1.

Membrane train permeability recorded and
reviewed daily.

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392)

Page 285



i fifth membrane train was installed in 2016
and the membrane renewal programme is
underway (2016 - 2020) as set out in the
LMP. The renewal of membrane trains 1 and
2 was completed in March 2018, Membrane
trains 3 and 4 were replaced in 2018/2019.
Refer to Critical Control Point #1
13 reatment: Membrane failure
F6.5.2.1  [Damage to Likely x Major [PM12, PM22, PM23, [Membrane train fails pressure [Investigate cause of problem and Unlikely x IConfident Dperational or contingency link to NWTP
Imembrane during |[= High PM 24, PM25, |decay test. Elevated turbidity, [rectify. Replace entire membrane major = lacceptable Flant Operations and Maintenance Manual
loperation or PM2E UV absorbance ar particle ltrain if constantly failing. Tsolate medium Wol.1, Section 3.
Imaintenance ar lcounts in treated water. kingle membrane cassette or isolate
lpeneral wear and Bubbles seen in membrane individual medules. 18 fifth membrane train was installed in 2016
ltear trains. Constant failure of one and the membrane renewal programme is
membrane train. More frequent underway (2016 - 2020) as set out in the
failures over time. Increased WMP. The renewal of membrane trains 1 and
maintenance. 2 was completed in March 2018, Membrane
trains 3 and 4 were replaced in 2018/2019.
Refer to Critical Control Point #1
14 reatment: Membrane cleaning chemicals present in water
F6.5.3.1  [Poor flushing of  |Likely x FM12b, PM193, ICleaning chemicals in elevated [Test for cheaning chemical residual.  [Unlikely x IConfident Dperational or contingency link to NWTP
Imembrane Moderate = PH29 levels in treated water. pH &  |Revise cleaning procedure and moderate = |acceptable Flant Operations and Maintenance Manual,
lcleaning chemicals High FAC alarm. Water not drained  [flushing sequence {SOP review). medium Wol.1, Section 3.
(citric acid & laway from membrane train.
lsodium
hy pochloribe)
15 reatment: Not enough or too much Free Available Chlorine (FAC) — Dosing
F7.1.1.1- |Dosing Likely x Major [PM12Zb, PM15, FAC reaches action limit or Review dosing calculations. Manually |Unlikely x IConfident Dperational or contingency link to NWTP Emergency chlorinator -
P7.1.1.4  malfunction. = High PM20, PM30, PM31, [trigger limit (see CCP #3). Mose, Review upstream treatment. major = lacceptable operations Manual, Vol 1. Section 1.4 and  [testing of this is a
F7.1.2.1- [Incorrect dosing FM79 E.coli detected in treated water [Recalibrate. Increase or decrease medium Chemical Dosing B CIP Manual - Filtec. preventive measure.
F7.1.2.4  [set points or dose if low chiorine. Calibration or  |chlorine dose to ensure adequate Contingency link to NWTP Emergency
F7.1.2.7 [calculations. Dose maintenance not undertaken. |residual in treated water tank. Review Response Plan, Revision 14, Sept 2013
F10.1.1-  [controller lalarm setpoints. Emergency A1398681).
P10.1.3 incorractly ichlorinatar.
lcalibrated. Power [f too high FAC would look at de- Refer to Critical Control Points #2 and #3
[Failure. ichlarinating or reducing dose - but
lchecking carefully what coming out of
Clearwater tank
16 reatment: Not enough or too much Free Available Chlorine (FAC) - Chlerine supply
P7.1.1.6- (Chlorine supply  [Likely x Major |PM12b, PM1B, FAC reaches action limit or Review alarm systermn. Manually dose. [Unlikely x IConfident Contingency or aperational link to NWTP
F7.1.1.% fexhausted. = High FM30, PM31, PM32, |trigger limit (see CCP #3). Review chemical supplier if problem isimajor = lacceptable Flant Operations and Maintenance Manual
P7.1.2.5  [Chlorine PM35, PM79 E.cali detected in treated water [with concentrate. medium ol 1. Section 1.4, NWTP chemical delivery
lconcentration too if chlorine low. Calibration or sehedule manual (EC 2617) and Chemical
high/low. incorrect maintenance not undertaken. IDosing &% CIP Manual - Filtec, Section 2.
lasing, Chlarine IChlarine concentration strength
not reaching lout of specification. Refer to Critical Control Points #2 and #3
[dosing point.
17 reatment: Not enough or too much Free Available Chlorine (FAC) - Monitoring
P7.1.1.10- |Monitoring Likely x PM12b, PM193, Monitoring inaccuracies. Review monitoring procedure. Unlikely x IConfident Operational or contingency link to NWTP
F7.1.1.12 |undertaken or Moderate = FM20, PM21, PM30, [Results not consistent and out [Identify staff training needs and moderate = |acceptable Operations Manual, Vel 1. Section 1.4 and
recorded High PM31, PM79 lof known specifications. implement training programme. miedium Chernical Dosing B CIP Manual - Filtec.
incarrectly. Preventative maintenance not Contingency link o NWTP Emergency
Froblems with undertaken. Alarms. Response Plan, Revision 14, Sept 2013
lcalibration and/or A1398681).
lanalysis reagents.
pH too high for FAC analysers verified daily.
leffective
iisinfection. Refer to Critical Control Points #2 and #3
18 reatment: Excessive formation of chlorination by-products
F7.1.3.1  |Natural organic  |Likely x PMOG, PM20, PM33, |Disinfection by-praducts lUse the best quality available water  [Unlikely x Reliable acceptable [Dperational or contingency link to NWTP d
Imatter present in  [Moderate = FM36, PM71 Idetected above the MAV in the jsource. Optimise treatment moderate = Flant Operations and Maintenance Manual,
lthe water being  [High reticulation. Elevated levels of |processes. medium Wol.1, Section 1. ee completed Item 9 in
[treated reacting lcolour, UV absorbance. mprovements Actioned
pith chlorine is Manitoring for HAAS at three "ends” of the
lcreating reticulation, plus another sample from within
Wisinfection by- the reticulation to look at variability of HAA
products evals, is carried out monthly.
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INCC has engaged a suitably qualified water
treatment expert to review the occurrence of|
elevated levels of HAAS in the reticulation
and provide recommendations on how to
rectify this. Now using UVT maonitoring and
inking this to coagulant dosing. Dam is the
source of higher organics. WTP try to
minimise dam water when on rivers.
19 reatment: pH level too high or low (resulting in peor disinfection of water)
PE.1.1.1- |Dosing and/or Likely x PM12b, PM17, pH out of specifications (refer |Review dosing rates & calculations.  |Possible x IConfident Operational or contingency link to NWTP
PE.1.1.7  |calibration Moderate = PM18, PM19, PM26, |to CCP #2). Prablems with Manually dose. Review chemical moderate = |acceptable Plant Operations and Maintenance Manual,
PE.1.2.1  |problems. Power High PM27, PM30, FM31, |[chlorination effectiveness. lsupplier if chemical out of medium Wol.1, Section 1.
PE.1.2.2  [failure. Pump PM32, PM37, PM79 [Excessive maintenance on s pecifications. Identify staff training
P10.1.1-  [failure. Mo idosing or monitaring needs and implement training
P10.1.3 lchemical (Ferric lequipment. Preventative programme. Review usa of coagulant.
Ichloride or soda maintenance not undertaken. |pH correction.
lash) or problems
fwith chemical
Eupply &
lcomposition.
IChemical not
reaching dosing
point.
=11} reatment: Iron / Manganese levels are elevated above their respective MAV / GV levels
PE.2.1.4- [Desing and/or ILikely x PM12b, FM17, Hron and/or manganese Review dosing rates & calculations.  |Possible x Uncertain Potassium permanganate is not added to u
PE.2.1.9  [calibration Moderate = PM18, PM19, PM26, |concentration is still elevated. |Manually dose. Review chemical moderate = |junacceptable date. Current potassium permanganate
PE.2.1.15 [problems. Pump orHigh PM30, PM31, PM32, |Cannot see insoluble kupplier if chemical out of medium dosing system is inadequata. e Ibam 10 and 20 in
F8.2.2.2- |power failure. No PM3E manganese after oxidation and fpecifications. Identify staff training mprovement Schedule
PE.2.2.5 |potassium before filters, Excessive needs and implement training Operational or contingency link to NWTP
F10.1.1- |permanganate maintenance on dosing or programme. Plant Operations and Maintenance Manual, feview use of ferric
P10.1.3 (KMnO4) or monitoring equipment. Wol.1, Section 1 and Chemical Dosing B CIP |oxidising iron) and
problems with Freventative maintenance not Manual - Filtec. lonsider use of ACH and
lchernical supply & undertaken. H eorrection.
lcomposition. IDaily sampling of iron and manganese is
IChemical nat carried out in the raw water entering the
reaching dosing plant (i.e. each source and a blend of the
point. Iron high raw water sources) as well as the filtered
part because of and treated water. This data is reported
juse of ferric mmonthly to NCC.
Ichlaride
21 reatment: Mo or too little Powdered activated carbon (PAC) dosed
FE.4.1.1- |Dosing problems.  [Likely x PM12b, PM17, Mo or little reduction in TOC.  |Review dosing rates B calculations.  |Possible x lUncertain PAC is not added to date. Current PAC stock [Y
FE.4.1.2  |Power or pump Moderate = FM18, PM27, FM30, [Elevated colour (UVT) when Manually dose. Review chemical moderate = |junacceptable s not suitable for membranes.
P10.1.1-  [failure. Mo PAC or High PM31, PM32 PAC is in use. Alarms. lsupplier if chemical out of medium ee Itermn 11 and 20 in
P10.1.3 problams with Disinfection by-products. s pecifications. Identify staff training Operational or contingency link to NWTP mprovemeant Schedule
Eupply & Freventative maintenance not  |needs and implement training Plant Operations and Maintenance Manual,
lcomposition. PAC undertaken. programme. Review alarm provisions Wol.1, Section 1. eview use of PAC and
not reaching for dosing failure. sses against risk of
iosing point. lyanotoxin removal
lrquirements.
22 reatment: Treatment plant cannot produce enough water of satisfactory quality - Structural
F11.1.1 - |Poor plant design. [Likely x Major [FM12b, PM39, Signs of the beginning of fdentify and undertake operational or |Unlikely x IConfident DOperational link to NWTP operations manual
P11.1.3 [Structural failure |= High PMa0, PM24 Istructural failure. DWSNZ 2018 treatment plant modifications major = lacceptable and daily checks and routine maintenance.
F11.2.1-  |of part of plant. requirements or plant set medium
F11.2.3 Inadequate points exceeded. Inspections &
Imaintenance maintenance not undertaken.
23 reatment: Treatment plant cannot produce enough water of satisfactory quality - Staff & quality systems
F11.1.4 Inadequate quality Likely x Major [FM21, PM41, PM42 [Manuals not available or IConsider quality system. Create or  [Unlikely x Reliable acceptable Operational link to NWTP operations Manual
F11.1.6 lassurance = High PM43, PM24 lappropriate. SOPs not available jedit operational manuals. Instigate |major = WMol 1, Section 10.
lsystemns., Staff lor out of date. formal review of all manuals to medium ee Item 20 in
lduties/instructions Lack of qualified staff. lensure regularly reviewed and Operations Manuals at NWTP are checked  fnprovement Schedule.
lunclear. Staffing updated where necessary. annually and updates made as required. NCC|
levels [Training - initial and on geing. udits this process annually. Staff
qualifications checked annually.
24 reatment: Treatment plant cannot produce enough water of satisfactory quality - Sabotage & disasters
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P11.1.7 |Sabotage. Possible x PM2G, PM32, PM44 [Evidence of sabotage. Chemical[Review security. Stock-pile chemicals. [Unlikely x IConfident Operational or contingency link to NWTP
P11.1.11- |Destrsction of part|Catastrophic = [PM45, PME1 lstorage or handing not Review and update contingency lcatastrophic |unacceptable Operations Manual and NWTP Emergency
P11.1.13  fof plant fram High undertaken to operational plans. = high Response Plan, Revision 14, Sept 2013 ee Item 22 in
F11.2.7 lexplosion or instructions A1398681) and NWTP chemical delivery Inprovement Schedule.
natural event. echedule manual (EC 2617).
Earthquake or
lextreme Contingency plans are reviewed an updated
[flooding/slips. annually as part of annual NWTP audit.
Power failure. Lack Tntruder alarm system was replaced in
lof chemicals due 2015.
ko supply failure.
25 pistribution: Not enough water in post treatment storage to meet demand
01.1.3 Inadequate [Possible x [PM4G, PM&7, PM4B, [Water demand high but supply [implement water restrictions. Use Unlikely x IConfident Link ta NCC Emergency Procedures Manual
01.1.4 lstorage capacity. [Major = High [PM4%, PM51 low. Low levels of stored water. ftankered water if necessary. Look to  [major = lacceptable cections 1, 2, 7, 10 & 11,
D1.1.5 Enability to Low water levels not TDC for supply agreement. Continue |medium
[transmit water replenishing. Alarming of ko plan for additional storage. Water demand plan.
[from treatment to reservoir levels, Link to AMP (Appendix E & F) for water loss
[istribution programime and active leakage contral plan,
Eystem. Leakage also additional storage reservoirs.
[from storage
reseryoir.
26 vistribution: Introduction of contaminating material into reservoirs
01.2.1- lanimal aceess. Possible x PM12b, PM12e, Water guality out of [solate tank and treat/drain/dilute as [Unlikely x IConfident Dperational or contingency link to low or na ¥
01.2.5 |Sabotage. Major = High [PM21, PM50, PM51 [specifications. Low FAC. necessary. If FAC below 0.3 mg/L major = lacceptable chlorine procedure - Section 2.8.9.3, and
I01.2.7- [Sampling Elevated turbidity. E.coli Imanual chlarination. If E.coli is medium lappendix VIII of Utilities Maintenance ee Ttem 12 in
I01.2.9 lcontamination. present in water. Taste & odourfdetected follow NCC response Contract 2919, Appendix VIII has been nprovement Sehedule.
I02.3.1.12 (Corrosion of tank lcomplaints. Evidence of procedure for positive E.coli sample updated in 2018,
Imaterials. Roof Lampering. result in water supply reticulation nsure this is in place
ldrainage. Incorrect] (A255667). Consider increased site iContingency link to NCC response procedure jnd reviewed, linked to
reservoir dosing. lecurity. for positive E.coli sample result in water ocument control
Backflow from Eupply reticulation [A255667). This mprovement as well.
[drains. Cross procedure was updated in 2018,
lconnections
fefer to Critical Control Point #4
27 pistribution: Contamination gets into trunk mains or distribution system - operation
P2.1.1- Mains breaks, Likely x Major [PM12¢c, PM52, Inspections or maintenance notEnhance inspection & maintenance.  (Unlikely x Reliable Links to AMP for condition and replacement [
P2.1.4 leaks. = High P53, PM54, undertaken. Continued failure [Review operating instructions & major = lacceptable information. AMP Appendices E and F for
P10.1.2 lair valves or P55 lof sections of pipes. Low (FAC |pressure. Review supplier of medium Water Loss Programme and Active Leakage fee Itern 13 and 15 in
D2.1.1.1 bumps allow under 0.3mg/L). E.coli Imaterials. Plumbosolvency (Better monitoring willCentrol Plan. fnprovement Schedule.
D2.1.1.4  |oniamination. idetected. P3 chemical (lead) |notifications. If high turbidity, low or improve data quality
02.3.1.1 linappropriate labove 50% of the MAV. no FAC follow procedure in section land therefore Contingency link to NCC response procedure leview need for FAC
D2.3.1.4 | als used. IConsurmer complaints or 12.8.9.3, Appendix VIII of Utilities juncertainty) for microbiological nen-compliance in lontinuous maonitoring in
D2.3.1.7  linearrect location illness. Maintenance Contract 2919, If E.coli reticulation zone (A255667). This procedure |one.
D2.3.1.9 |t water pipes. is detected follow NCC response was updated in 2018. emediation of trunk
ID2.3.1.11 Pump & valve procedure for positive E.coli sample Fom NWTP to Broak St.
02.3.1.12 |eajjire. Cross result in water supply reticulation Dperational or contingency link to low or na jnd in mean time could
kannactions. (A255667). Continue to investigate chlorine procedure - Section 2.8.9.3, and o sorme FAC/total
Ichernical lelevated lead levels. Wppendix VIII of Utilities Maintenance loliform monitoring to
leontaminants Contract 2919, Appendix VIII has been elp clarify/prioritise any
leach from pipe updated in 2018. k.
nﬂ:;ﬁ'a" ead and metal
nnections honitering and respoense
trateqy.
28 pistribution: Contamination gets into trunk mains or distribution system - maintenance & repair
P2.1.5 ontamination Likely x Major [PM12c, PM21, nspections or maintenance not|Enhance inspection B maintenance.  |[Unlikely x IConfident Contingency link to NCC response procedure
P10.1.2 TOM poar = High PM52, PM55, PM5E, [undertaken. Continued failure [Review repair B maintenance major = lacceptable for positive E.coli sample result in water
D2.3.1.2 aintenance, PMS7, PM74, cl- f sections of pipes. Low or na [instructions. Review training of staff, imedium Eupply reticulation [A255667). This
D02.3.1.5 [repairs or FAC. E.coli detected. Consumer including sampling. Monitoring of staff] procedure was updated in 2018,
D2.3.1.6 mpling. Pump omplaints or illness. Poor health status. If high turbidity, low or
ID2.3.1.8 nd valve failure. hygiene practices during repair [no FAC(E) follow procedure above. If Operational link to maintenance contract far
ID2.3.1.10 [Incorrect area r commissioning of mew E.cali is detected follow procedure Ihygienic repair - Section 2.3.4 disinfection
isolation. pipework labove. following repairs.
ndetected leaks
] pistribution: Contamination gets into trunk mains or distribution system - water pressure
F10.1.1 [System pressure  |Likely x Major |PM12c, PM51, Increase/decrease in flow. Backflow prevention devices on high- (Unlikely x Reliable acceptable Contingency link to NCC response procedure ¥
D2.2.1.1- (drop or increase.  |= High PF52, PM55, PM5B, [Pressure or reservair level risk premises. Review network major = for positive E.coli sample result in water
02.2.1.4  [Water hammer PM53, PMG1, PMG2, [fluctuations outside normal pressure medel. Review PRVs. Review medium supply reticulation [A255667). This ee Items 16 and 17 in
I02.3.1.3  |causes pipe FME3, PME4, PMBD |patterns. Inspection and Jor create inspection & maintenance rocedure was updated in 2018. Inprovement Schedule
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D2.3.4.1- [failure. maintenance not undertaken. |[schedule. Replace check valves on
D2.3.4.3  |Contaminants Low or no FAC. E.coli detected. (water meters with dual check valves. Dperational link Backflow Prevention esidential meter
D2.4.4.1 |sucked back into nsumer complaints ar Programme (currently underway). AMP link  fenewals, backflow
D2.4.4.2 |water by backflow. iliness. for dual check valves. Pressure reduction revention palicy
Pipe breakage. Unprecedented use such as plan in Appendix G of AMP. mplementation, pressure
Pump failure. major fire. leduction program and
(Commercial Commercial Backflow Prevention Pragramme pater supply bylaw
backflow risk is underway as set out in AMP. ke wiew.
lalso covered in
risk 33)
50 vistribution: Growth and re-suspension of sediments or biofilm in distribution system - operation
| ZIF K] [Sediment or Likely x Major [PMB5, PMBT7, PM&E, [Low or no FAC. E.coli detected. [Investigate use of pipe materials that [Unlikely x IConfident Contingency link to NCC response procedure [
P2.2.2 biofilm allowed ta = High PMES, PMTO, ICaliforms detected. High lare resistant to biofilm development. |[major = lacceptable for positive E.coli sample result in water
D2.1.2.2 |jevelop. Water turbidity. Treatment chemicals [Seour and flush. Review flushing medium Eupply reticulation (A255667). This ee Thern 18 in
D2.2.2.1  |velocity too high idetected above background programme. If high turbidity, no procedure was updated in 2018, mprovement Schedule
D2.2.2.2  |or low. levels. Consumer complaints or [FAC(E) or E.coli is detected follow
D2.3.2.1  |Reticulation iliness. Flushing not procedures in risk # 27.
D2.3.2.2 |pressure undertaken. nsure permit bo access
02.3.3.1- |fluctuations. Post ydrant system is
02.3.3.3  |treatment unctioning as required.
precipitation of
[treatment
lchemicals (floc,
iran, manganese).
IChlorine decay at
lextremities of
reticulation.
51 pistribution: Growth and re-suspension of sediments or biofilm in distribution system - maintenance & repair
D2.3.3.4  |Poor repair Likely x Major [PM12e, PM21, Law or no FAC. E.coli detected. [Review maintenance, repair, cleaning (Unlikely x Reliable acceptable [Contingency link to NCC response procedure
D2.3.3.5 |practices allow = High PMET, PM72, PM73 |Coliforms detected. High I flushing practices. Review training. |[major = for positive E.coli sample result in water
lcolanisation. PM74 turbidity. Coansumer complaints [If high turbidity, ne FAC(E) er E.celi isimedium supply reticulation (A255667). This
Inadequate lor illness. idetected follow procedures in risk # procedure was updated in 2018,
lcleaning and 127.
[flushing Operational link to maintenance contract for
programme. fygienic repair - Section 2.3.4 disinfection
following repairs.
32 vistribution: Maintenance of chlorine residual & disinf by-products
P7.1.3.1  [Sediment or Likely x PMET, PMED, PM70,|Failure to meet DWSNZ. Low orfConsider chlorine booster pumps for  [Unlikely x IConfident Contingency link te NCC response procedure ¥
D2.3.2.1  |biofilm Moderate = PM71 no FAC. E.coli detected. lareas of network with known low FAC moderate = |acceptable for positive E.coli sample result in water
D2.3.3.1- |development. High IColiforms detected. High issues. Investigate reasons for HAA  |medium supply reticulation (A255667). This ee Ttern 13 in
D2.3.3.3  |Natural organic turbidity. HAA above 50% of  |and solutions. Review & scouring procedure was updated in 2018, mprovement Schedule
Imatber in water or MAV. Consumer complaints or  [flushing programme. If no FAC(E) or
[fram biafilm. Long iliness. Flushing not E.coli is detected follow procedures in
reticulation undertaken. risk # 27. Check NWTP disinfaction
lextremities can by-products moniboring results.
lcause chlorine [Sample for TOC/colour.
lecay and
iisinfection by-
product
leveloprment.
83 pistribution: Neo, inad poorly maintained or incorrectly i lled backflow prevention device
P10.1.1 Backflow Likely x Major [PM12e, PM21, Inspection finds devices not Enforce / implement backflow Unlikely x Reliable acceptable [Contingency link to NCC respense procedure [Y
D2.4.2.1- |prevention device |= High PM5SE, PM59, PMED, |present, do not comply or fail  |prevention policy. Undertake backflow|major = for positive E.coli sample result in water
D2.4.2.6 |not connected or PMEBD to pass test. Consumer prevention device status check. medium supply reticulation (A255667). This [See Items 16 & 17 in
lconnected lcomplaints or illness. [nstall double check valves in procedure was updated in 2018, Improvement Schedule
improperly. Illegal idomestic water meters. If E.coli Residential meter
lcross connection. idetected NCC Response Procedure for| Commercial Backflow Prevention Programme [renewals, backflow
Failure of backflow micrebiological non-compliance in underway as set out in AMP. prevention policy
prevention device. reticulation zone. If chemical implementation,
Vandalism or lcontamination suspected flush pressure reduction
laccidental laffected area to waste. program and water
ldamage. Poorly Eupply bylaw review.
Imaintained
privately owmned
backflow device.
34 eneral: Staff training impacts on water guality and/or safety.
51 Ensufficient staff  |Likely x Major [PM21, PM39, PM74, Procedures not followed. IConsider quality system. Create or  |[Unlikely x Uncertain Stantec looking at this too 3
D3 [Lraiming. = High PM77 Excessive overtime or work ledit operational manuals. Instigate |major = unacceptable
Insufficient staff loads. Continually not meeting [formal review of all manuals to medium
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lsupervision. Ideadlines. DWSNZ non- lensure regularly reviewed and ee Item 19 in
IUnclear staff lcompliances. updated where necessary. Obtain nproverneant Schedule.
Jduties & roles. ldditional skilled resource.
eview of training within
PCC and main
jontractors. NCC audits
f contract.
35 eneral: Incorrect data and/or monitoring impacts on water quality and/or safety
52 fWater sampling  |Likely x Major [PM21, PM31, PM74, [Procedures not followed. IConsider gquality systern. Create or  [Unlikely x Reliable acceptable [Operational link to Appendix VIII of Utilities
lcontaminates = High PM75, PM76, PMB3 |Procedures out of date. ledit operational manuals. Instigate  [major = Maintenance Contract 2919, Appendix VIIT
water. Staff using Equipment not calibrated or formal review of all manuals to medium jhas been updated in 2018. ee jterm 20, 21 and 24
lor calibrating used correctly. DWSNZ non-  ensure regularly reviewed and h Improvemeant
lequiprment that lcompliances. updated where necessary. Audit Water quality monitoring programme revised fchedule.
they are not sampling plan. Review and increase n April 2018. All samplers are competent
trained or training. and have completed a suitable training pocument control and
lautharised to use. course. ata management
Inappropriate mprovements.
lampling location. Equipment is verified as per the
lanalysis laboratory] manufacturer's recommendations and sent  nproved links to AMP
ot MoH for independent calibration annually. mprovements.
lapproved.
Current monitoring and data complies with
DWSNZ. Under Taumata Arowai monitoring
and reporting on compliance will still be
required . with potentially stricter
requirernents. NCC need to be ready to meet|
these.
86 eneral: Communication and dealing with contractors impacts on water quality and/or safety.
Mis- Likely ® Major [PM77, PM7E, IContractual obligations not [nstigate formal review of all manuals |Possible x Uncertain Bnnual review of Water Safety Plan with all
mmunication ar |= High PET7TS met. Mon-compliance with the fand contract docurments to ensure major = high jJunacceptable relevant NCC staff and Contractors present.
mmunication DWSHNZ 2008. reqularly reviewed and updated ee tems 19, 20 and 24
aps between where necessary. Discuss reporting INWTP and distribution staff review water h Improvement
ntractors and requirements with DWA. Eupply designs for operational issues. chedula.
ouncil staff. Operators present for resource consent
Processes not renewals ete, to provide feedback.
ligned with
DWSNZ reporting Current monitoring and data complies with
requirements. IDWSHZ. Under Taumata Arowai menitoring
ater supply and reporting on compliance will still be
lesign may not be required . with potentially stricter
perationally requiremnents. NCC need to be ready to meet|
ppropriate. these.
37 eneral: Emergency event and/or natural disaster
Earthguake, flood, Likely x PM7E, PMEL, PM82 |Matural disasters and Refer to Business Continuity Plan and [Unlikely x Reliable Ehere is a need to review the current
ire effects catastrophic = lemergencies will be evident District Wide emergency procedures  |catastrophic = junacceptable ontingency and emergency response
ultiple parts of [Extreme hig h oeurnentation. ee tem 22 in
he water supply Fnprovement Schedule.
ystem TP ERP is regularly updated - need to conder|
rvolving catchment/TP and NELMAC in
exercising of emergency response plans.
58 eneral: Emergency event and/or natural disaster causing long term raw water changes
Physical failure of [Likely x PM12a, PM7E, Matural disasters and Refer to Business Continuity Plan and [Unlikely x Reliable There is a need to consider the implications
am. catastrophic = [PMB1, PMBS, lemergencies will be avident.  [District Wide emergency procedures  |catastrophic = junacceptable of long tarm changes to the raw water
Fire in catchment [Extreme ICreeping failure of dam should hig h quality. It is acknowledged that the ee tem 23 in
(lenger term high be noticed by regular rnembrane plant can traat turbid water. Fnprovement Schedule.
rhidity} lassessments.
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Appendix Figure H-8:

Nelson City Council Water Safety Plan 2022 - 2027 Preventative Measures

fio Preventative Measure Effective? |Barrier to Contamination Comments
Prevent Remove Kill Maintain
Eg. Reduces consequence/ likelihoad...
PMO1 Wery little human waste in catchments. No livestock above intakes. Feral animal control. Onsite caretakers monitor partially I Reduces likelihood of high levels of waste in catchment.
lactivities and restrict access. Permits reguired for hunting.
PM02 Routine raw water bacterial quality monitored monthly. Chem monitoring &-monthly in catchment and 6-monthly partially I Reduces likelihood of taking poor quality water.
clearwater. Monthly dam testing (metals) -consent type manitaring Refer section 2.2 B 5.1,
PMO3 Catchment understanding. Database of consents in catchment. partially I Reduces likelihood of unexplained events and contamination.
PH0d Restrictions on chemical use amnd storage in catchments yes I Reduces likelihood of chemical contamination.
PMOS Forestry controls during harvesting. Understanding of forestry locations in catchment, also requirements for partially I Reduces likelihood of forestry affecting raw water guality.
notification/consultation when logging is to be undertaken.
PM0G Multiple level reservoir intakes and two river intakes from different sources. yes I Reduces likelihood of not being able to take water.
PHMO7 Manitoring and inspection of raw water and intakes for algae growth. Sampling & analysis of suspect algae. partially I Reduces likelihood of cyanobacteria getting into drinking
ICyanobacteria Managemeant Plan in place. water. Refer Cyanobacteria Plan -the response reduces
CONSeqUEnce.
PMO8 Perinds of poor water quality can be avoided by using reservoir intakes which are generally unaffected by heavy rain. fyes i Reduces likelihood of taking poor quality raw water.
PMOS Ivearly diver checks of intakes partially I Reduces likelihood of screens blocking affecting water taka.
PM10 NWTP can treat raw water with turbidity up bo 100NTU. partially Reduces consequences of poor quality raw water.
PM11 Continuous turbidity monitaring an raw water and awareness of upcoming weather events.. yes I Reduces likelihood of taking poor quality water.
PM12a  |[Regular inspections of intakes & preventative maintenance including work in riverbed when required. Primarily related |[partially i Inspections and maintenance reduce likelihood of issues with
lto source, abstraction and transmission activities. psource, abstraction and transmission, Refer section 4.
PM12b Regular inspections and preventative maintenance undertaken at the treatment pant and related aspects (Fulton partially Tnspections and maintenance reduce likelihood of issues
Hogan contractor activities) related to the treatment plant. Refer section 4.
PM12c Regular inspections and preventative maintenance undertaken in the distribution zone (Nelmac contract activities) partially i Inspections and maintanance reduce likelihood of issues in
storage and distribution. Refer section 4.
PM13 Dut:.-.ul’rii.;ndhy pumps & generator for water abstraction. Water flows under gravity from reservoir so no pumping yes I Reduces likelihood of raw water transmission issues.
raguired.
PM14 Hawe multiple trunk mains from different sources - two pipelines for Maitai and one for Roding. Monthly inspections of yes I Reduces likelihood of raw water transmission issues.
labove ground Maitai pipeline. Six monthly inspections of Roding transfer line and yearly inspection of tunnel pipeline.
Pipeline inspections include large tree risk assessment. Critical spares for key sections of pipeline and costing
halicopter to take pipe in already done.
PM15 Reject streamn dosed with coagulant. Continuous turbidity monitoring of waste liguor. Reintroduction rate of waste yes I Reduces likelihood of waste stream issues.
stream (post-coagulant and setting ponds) is contrelled te be a maximum of 10% of total plant inflow. DWA allowance
ffor 15%return during certain operational conditions. Also maintenance of waste liguor ponds, drying and digging one
out annually - ensures continued reliable operation
PM16 Coagulant is not frequently used {<15% of time). Plant designed to allow adequate chemical mixing. Dose rates yes Reduces likelihood of coagulant issues.
icalculated by jar testing. Daily checking of dissolved iron and manganese.
PM17 IClear labelling of chemicals and specific delivery instructions. yes Reduces likelihood of delivery issues.
PM18 IChemical supplier certificates. Chemical concentrations known. lyes i Reduces likelihood of chemical quality ssues.
FPM15 Islarms for pre-set parameters. And train shut down/integrity test if non-compliant yes i Reduces likelihood of water quality events.
Refer CCPs
PM20 IContinuous monitoring of key parameters. Management of Plant CCPs, alarm to allow for corrective actions before nonjyes Reduces likelihood of water quality events.
compliance Refer section 4.2 & 5.1
PM21 Trained operators and staff training. Ongoing competency programme maintained by FH. yes | i Reduces likelihood of water quality or operational issues
mcross all aspects of the water supply. Refer staff training.
PM22 Membrane performance verified by USEPA/NSF. Manufacturers guarantees if operated within specifications. 10 year  [yes Reduces consequence of protozoa. Refer validation.
manufacturers warranty.
PM23 Isutomatic integrity testing. (trains cannot come back online until they pass) Inspection of membranes and injection of jyes Reduces consequence of protozoa. Refer CCP.
in_holes
PV 24 Pant has been in operation by same contractor for 15 years so operating parameters are well known partially I Reduces likelihood of events due to lack of knowledge and
control.
PM25 Five separate membrane trains provide surplus capacity and are easy to isolate and repair. yes Reduces likelihood of full treatment failure.
PM 26 Back up generator at NWTP. Also some production of electricity on site. yes Reduces likelihood of pawer affecting operation.
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PM27 ICritical spare parts for treatment on site, others readily accessible. partially Reduces likelihood of extended down time due to lack of
available parts.
PM2E lalarms. Zenon on-line monitoring contract (daily download of eperating information and & monthly report on hyes Reduces consequance of protozoa.
peration). Annual visits by Fenon staff from Australia
PM29 Cheaning schedule specified by manufacturer and depends on mode of operation/ season ete. (manual wash down of  |yes Reduces consequance of protozoa. Refer operating
membrane, refill & drain tank, manual restart of train after clean). Chlorine would be picked up in downstream nstructions.
Imanitoring.
PM30 ICalibration of dosing equipment. hyes i Reduces likelihood of incorrect dosing. Refer section 9.2.
PM31 ICalibration of monitoring equipment. lyes i Reduces likelihood of incorrect measurements.
Refer section 9.2, Operators competency and erganisational
rmocedures checked by Drinking Water Assessor.
PM31 Emergency dosing equipment at NWTP. Including maintenance and regular testing. lyes Reduces likelihood of dosing affecting water quality
PH32 IChemical storage levels continuously monitored. Adequate chemical stock levels are kept on site. lyes Reduces likelinood of running out of chemicals.
PM33 Pre-treatment can be used to reduce organic matter in water (ferric chloride). fyes Reduces consequence of poor raw water guality.
PH34 Disinfection by sodium hypochlorite. lyes Reduces consequance of bacterial contamination.
PM35 Chiorine level in water is continuously manitored. hyes i Reduce likelihood of bacterial contamination or low/high
chlorine. Reduces consequence of bacterial contamination.
PM36 Manthly DBP sampling. Colour <10 in treated water. UVT online analyser. partially i Reduces likelihood of DBP issues qoing unnoticed.
PM37 pH continuously monitored at multiple locations {each source, mixed source, post filtration and clearwater). lyes i Reduces likelihood of pH monitaring and control issues. Refer
CCPs.
PM38 Tran/manganese monitored in raw and clear water daily. KMaO4 monitored when and if used. partially i Reduces likelihood of iron/manganese affecting water
treatment and guality
PM39 Regular plant inspections and audits by NCC and also internal audits of contract by Fulton Hogan. partially i Reduces likelihood of contractual issues, alse a fresh set of
eyes,
PM40 ladditional capacity within WTP partially Reduces likelihood of plant size being a limiting factor in
treatrmant.
PH41 NWTP asset management system linked ko NCC asset management partially i Reduces likelinood of asset failure.
PM42 Instructions manuals available for all duties and activities at the NWTP. partially i Reduce likelihood of poor operations due to lack of
nstructions.
PM43 [Staff levels appropriate for duties Call out availability 24/7 for treatment and distribution. partially i Reduces likelihood of lack of staff issues.
PrM44 Plant perimeter fenced, building alarmed. Access hatches locked. Partially i Reduces likelihood of unauthorised access.
P45 Hazardous chemicals stored and used correctly (HSNO). fyes Reduces likelihood of chemical safety issues.
PM46 MNetwork has 24 hours storage + clearwater tank at NWTP. partially i Reduces likelihood of lack of water.
PH47 Water conservation program in place. partially i Reduces likelihood of lack of water due to overuse
PM4B Backup power generators and pumps for transmission. and on-gaing maintenance/ running of these lyes i Reduces likelihood of lack of water due to power.
PMAS Low level alarms on reservoirs. lyes i Reduces likelihood of lack of water
PHS0 tGood reservoir design. Reservoirs covered and locked. Grills over vents and air gaps between drains and overflow. lyes i Reduces likelihood of treated water contamination
PM51 Reservoirs inspected & cleaned regularly. Pipeline inspections. Maintenance program. [yes i Reduces likelibood of treated water contamination
PH52 Leak detection. AMP replacerment programme, linked to InFor. partially i Reduces likelihood of treated water contamination
PM53 IAppropriate design, location and materials used (NCC Land Developrent Manual 2019, Section 7). hyes i Reduces likelihood of treated water contamination
PM 54 Manitoring of chemicals from pipes (lead is currently designated P3). partially i Reduces likelihood of chemicals in supply going unnoticed.
PHM5S Known and accurate distribution systemn map, enhanced by GIS. artially i Reduces likelinood of accidental damage of pipes
PH 56 Repair B maintenance instructions, including hygiene & flushing. partially i Reduces likelihood of poor workmanship issues
PMST ICathodic protection. Plumbosolvency notices partially i Reduces likelinood of customers not being aware of
lumbosolvency issues.
PH5E MNCC Backflow Prevention Programme/policy. Double check valves on all domestic water meters. Register of Councils  |partially i Reduces likelinood of backflow events causing contamination
wned devices. All trade waste applicants, & new commercial connections B upgrades are recommanded to have
backflow prevention.
PM59 Identified high risk premises have backflow prevention devices partially i Reduces likelinood of backflow events causing contamination
PME0 lannual inspection & testing of backflow devices [yes i Reduces likelihood of backflow events causing contamination
PHMG1 Restrictions on access to hydrants. Nelmac have a Tankered Drinking Water WSP. partially i Reduces likelihood of contamination from hydrant use
PME2 IContinuous pressure measures from key areas in reticulation & storage (SCADA). lyes i Reduces likelihood of low pressure and storage levels.
PMG3 [Seismic valvas on all major reservairs. lyes i Reduces likelihood of significant water loss from broken pipes
N Peservoirs.
PMG4 Pressure reduction plan in AMP. partially i Reduces likelihood of high pressure areas.
PMBS IControlled opening/closing of valves/yydrants and starting pumps. fyes i Reduces likelihood of water hammer
PHGE Multiple back up pumps available along with portable generators. partially i Reduces likelinood of lack of water due to power or pump
S5UES.
PHGT Flushing amd scouring programmes. partially i Reduces likelihood of stagnant water, also cleans pipes.
PMEE NCC reticulation designed to avoid high velocities due to demand. partialby i Reduces likelihood of high velocities.
PMES FAC is maintained in the reticulation. FAC, pH & turbidity monitored daily at key points in the storage & reticulation  |partially i Reduces consequence of post treatment contamination,
network. reduces likelihood of contamination accurring. Refer section
5.
PHM70 fContinuaus FAC monitoring at Todd Bush Rd for this extremity hyes i Reduces consequance of post treatment contamination,
reduces likelihood of contamination accurring.
PHM71 HAA maonitoring. partially i Reduces likelihood of elevated levels of HAA cocurring
unnaoticed. Refer section 5.
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PM72 Operators report on condition of pipes when doing maintenance or repairs feed back into NCC asset management, partially Reduces likelihood of pipe deterioration occurring unnoticed.

PHM73 Reticulation spare parts onsite and larger capital items can be delivered guickly. Enhanced as a result of Covid delays. |partially Reduces likelihood of long outages due to lack of available
arts.

PM74 Instructions manuals/SOPs available for duties and activities within the distribution zone. partially Reduce likelihood of poor aperations due to lack of
nstructions.

PHM75 [Sample locations previously agreed by DWA. Locations cover dead ends and low flow areas. DWO used for record yes Reduces likelihood of compliance failure due to incorrect

keeping. sample site location.

PM7i6 Local Cawthron laboratory MoH approved (any outsourced to Hills also MoH approved). yes Reduces likelihood of poor quality results. Both on Ministry of
Health registered laboratories

PM77 IContractual agreements and contracts spell out duties and expectations. Monthly NCC and contractors meetings. partially Reduce likelihood of poor operational perfermance. Includes
mminimum staff numbers and response, qualifications, business
continuity

PHM7E fContingency Plans available, transgression response procedures. Wider NCC Emergency Plan. Microbiological partialby Reduces likelihood of delays in responding to events. Refer

rocedure aligned to DWSHZ. section 7.

PHM79 [Critical Control Points identified and monitored. yes Reduces likelihood of events going unnoticed. Refer CCPs.

PMED [Water Supply By-law. artially Reduces likelihood of lack of rules allawing risky activities.

PME1 Ermargency Plan in place for Nelson region. NCC business continuity plan. partially Reduces likelihood of delays in responding to events. Refer
section 7.

PME2 ISignificant and high risk users known. Communication plan in place. partially Reduces likelihood of major and high risk users not being
advised of events.

PMEZ Third party external audits of Drinking Water Compliance partially Reduces likelihood of compliance failure. Audit NZ, Drinking
Water Assessors from District Health Board

PHES PAC dosing partialby Reduces likelihood of cyanctoxing causing health issues in
drinking water supply. Refer Cyanobacteria Plan.

PHMES IStructural/ Engineering inspections of the Dam undertaken. partially Reduces likelihood of dam Failure by regular expert
pssessment.
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APPENDIX I: NELSON WATER TREATMENT PLANT ASSET
MANAGEMENT PLAN

Appendix Figure I-1: Nelson Water Treatment Plant Asset Management Plan

Nelson City Council

Contract EC 3934
Tantragee Water Treatment Plant

& Transfer Pipeline Asset Mgt Plan
September 2020
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IE Fulton Hogan

woter

Contract EC 3934

Tantragee Water Treatment Plant and Transfer Pipeline

Asset Management Plan
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1. Summary

This document presents the Asset Management Plan for the Tantragee Water Treatment Plant. the
Roding transfer pipeline system including the new High Level Reserveir, and the Maitai Duplicate
The purpose of the plan is to ensure optimal life-cycle use and cost of plant and equipment.

The Plan contains:

¢ Current and projected service standards to be met by the water treatment plant and Roding pump
stations and pipelines.

s Asset Register
Details of asset condition and performance
Estimates of nseful remaining life of the components of the plant and transfer pipeline system
based on condition assessment.
A maintenance management plan based on the concepts of reliability-centred maintenance.
A prioritised 10-yvear component renewals programme based on asset condition and performance.

Smrs—AM Plan Diate—Sepferbear 2020
Job Momber—44552 Our Bef—amplan 2020.doc
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2. General

The Tantragee Water Treatment Plant and Foding Transfer Pipeline system were commissioned in
2004 and the Maitai Duplicate Raw Water Pipeline was commissioned in 2015. These are newly
constructed assets of the Nelson City Couneil

Details of these assets are described in the As-Built drawings, and the Operations & Maintenance
Manual.

3. Asset Register

Roding Transfer Pipelines:

Roding Breal: tank (downstream of tunnel)
Roding raw water pump station

Roding raw water pipeline

Boding raw water saddle tank

Roding clear water pump station

Roding clear water pipeline

Roding High Level Reservoir

Roding clear water saddle tank

Tantragee Water Treatment Plant:

Building

CWS tank

Exterior pipework

Landscape and road surfaces within fenced enclosure
Water treatment system within building

Lagoons. pipes and pump station

Maitai clear water return pipe

Maitai Duplicate Pipeline:

Maitai duplicate pipeline and valves
Pump station

Valve chamber

Interconnection chamber

Cathodic Protection system

For details of each compenent reference should be made to the Operations and Mamntenance (O8&M)

mamual.
Staras—AM Plan Diate—Saptermber 2020
Job Mumber—44352 Our Fef—amplan 3020.dioc
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4. Asset (.‘nndit|im1 and Performance Standard

The Water Treatment Plant and Roding Transfer pipelines were new on August 2004
The Roding High I evel Beservoir was new on June 2011

The Maitai Duplicate pipeline was new on August 2014

Performances standards are:

CONDITION Roding te Tantragee | Minimum Plant | Tantragee to Roding
Pump Capaciry Ml/d Pump
Station/Pipeline ML'd Station/Pipeline

1) Normal Maximuem 16 (net through plant) | 52 16

2) Emergency 22 (gross) N/A N/A

4.1 Service Standards

411  Buildings and structures

Buildings and structures were generally provided with service for 50 years. This will be achieved
following on-going inspection and periodic maintenance.

4.1.2  Pipelines and Mechanical Plant

Pipelines and pumyps will generally provide service for 20 years. This will be achieved following on-
going inspection and periodic maintenance.

4.1.3  Electrical Equipment

Electrical equipment will generally provide service for 13 years. This will be achieved following on-
going inspection and periodic maintenance.

414 Confrols

Controls will generally provide service for 10 years. This will be achieved by cbservation during nse
and prompt attendance to any issues that arise.

Staros—AM Plan Diate—Saptember 2020
Job Number—44352 Our Fef—amplan 2020 doc
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5. Remaining Useful Life
The assets are made up of a large number of components.
For details of each component reference should be made to the Operations and Maintenance (O8&M)

mamal.

An Excel spreadsheet of all items of equipment is held electronically at the Water Treatment Plant
and in hard copy within the O&M mannal.

During the operations phase of the Water Treatment Plant by Fulton Hogan, the operator will enter
an estimate of the remaining life of each component onto the equipment list spreadsheet.

6. Maintenance Management Plan

The maintenance of the assets will be focused on ensuring that performance standards are reliably
met. Components critical to achieving the required performance are to be maintained as a priority.

During the Operations phase of the WTP by Fulton Hogan the operator will update and manage a
maintenance plan.

The maintenance plan will form part of the O&M manuval. and be drawn from vendor data on each
item.

7. 10-vear Renewals Programime

Dhring the Operations phase of the WTP by the Fulton Hogan, the operator will identify a prioritised
10-year component renewals programme.

This will be entered as a column on the Equipment List.

The operator will nse the above mentioned estimate of the remaining life of each component to

predict required renewals.
Smarus—AM Plan Dlate—Saptember 2020
Job Mumber—44552 COur Fef—amplan 2020.dec
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Appendix Figure I-2: WTP Renewals schedule from contractor September

2020

Draft Summary September 2020
NWTP 10 year renewals schedule ($x1000)
Finacial year 2020/21 2021/22  2022/23 2023/24 2024/25 2025/26 2026/27 2027/28 2028/29 2029/30 2030/31
Analysers - - - - - 101 7 53 60 100 -
Blowers - - - - 19 26 7 12 97 102 177
CIP Dosing 2 2 31 - - - - - - - .
CIP System - - - 29 2 10 - 8 - 21 -
Ferric Dosing - - 2 17 9 - - - - 1
Plant External - 2 - 55 - - - - - -
Lower Level - - - 16 26 - - - - -
Rej & Sup - - 29 5 66 6 2 15 6 - -
CW PH - - - 37 8 12 140 - - - -
RW PH - - 3 28 150 29 33 9 - 0 -
Soda Ash - - 25 - 33 5 8 2 - 5 -
Cl2 - - 4 - 12 - - - - 28 -
Switch Room - - 32 7 - 7 - 31 2 8 8
Tanks - 2 5 13 - 2 3 2 - 77 -
Trains - - 24 122 178 19 12 7 14 48 106
Total 2 2 153 357 | 546 | 243 274 140 178 387 291
[Maitai 28 28 28 28 28 28 28 28 28
|Cassettes [ - - - - - 168 3312 3480
[ Total Renewals [ 2 2 153 357 546 411 274 3452 3658 387 319
Note:  This does not include:

Some electrical and electronic components in the MCC

The Emergency Generator

The PAT

The HLR or associated componenets

The Duplicate Pipeline and associated equipment

A consideration for the buildings and structures
Maitai - A very rough estimate has been made on the equipment and the total renewal cost is spread over the period
Cost based on 2.5% inflation compounding on 2004 values (indicated in the 'Total' column of the attached sheets)or the last renewal
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APPENDIX J: SOLUTIONS TO FIRE FLOW LEVEL OF SERVICE

2016 fireflow testing was undertaken to validate the hydraulic model and review
prioritisation of fireflow projects.

As a result of the testing the following additional hydrant flow testing failures were
identified:

Moana Ave x 2

Matuka Place 1 of 2

Quebec Rd x 2

St Lawrence x 3

Cape View x 2

Arrow St x 2

Brooklands Way x 2

Previously identified solutions to Breaches of Fire Flow Level of Service:
Champion Tce: 22 properties affected

Create a connection between the 350 main and the 100 main either at 66 or 49 Bisley
Ave. This fixes the issue for 21 properties. 8 Bisley Ave is 145m from the nearest
hydrant (should be 135m). This can be fixed by shifting the hydrant to the corner by
10 Bisley (but probably not worth it). Bisley Avenue solution likely to require
upgrading 40mm rider main to 150dia main to support hydrant flows. Programme in
for future AMPlan 2018/19. PR 15/12/2014. Design started but not yet complete.

Moncrieff Ave: 10 properties affected

Renew 262m of 100 cast iron main with 100 PVC from the start of Moncrieff Ave to 25
Moncrieff Ave. Design started but not yet complete.

Montcalm St: 8 properties affected

Renew 100m of 100 cast iron main from 47 Wolfe St north to the walkway between 31
and 37 Wolfe St. Lay 50m of 100 main up the walkway with a hydrant at the end.
This fixes fire flows for 5 properties: 30, 32, 34, 37 and 39 Montcalm St.

Remaining 3 properties: 68Arrow St has no house on it (owned by same owners as 70
Arrow St). 70 Arrow St is 186m from the hydrant at the end of Arrow St. 50 Arrow St
also fails. To fix these, renew 620m of 100 CI from Washington Rd, up arrow St,
down walkway to Quebec Rd and to end of Arrow St. Extend another 40m to the very
end of Arrow St and put on a hydrant and then it will get to within 146m of 70 Arrow
St house and fix 50 Arrow St.

Strathaven PI: 20 properties affected

Note that 27, 31, 35, 39, 40 and 43 Strahaven Pl have C0689 (Non Compliance Fire
Service) condition so are not included. Replace 123m of 50 HDPE with 100 main from
Strathaven tanks down to where it meets the 150 main. Also put a new hydrant on
the high side of the NRV outside 17 Strathaven Pl. Now only 1 property - 34
Strathaven PI fails.
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Hazells Way: 5 properties affected

Replace the first 50m of 40 dia main in Manchester Way with 50 dia main and put a
hydrant in at the corner. Design started.

Norwest Way / Seawatch Way: 4 properties affected

Note there are 2 fire hydrants on tanks in Seawatch Way to cover the top 6 houses in
Seawatch Way. However 10 and 15 Seawatch Way are not adequately covered by
these (not within 135m). These are not included in this evaluation as we cannot fix
them with reticulation.

Would have to have a pump to fix these as the top hydrant (which still 142m from the
furthest house) is not 10m below the tanks.

Chamboard PI: 3 properties affected

A new hydrant outside the property boundary of 5 and 7 Chamboard PI at the 89.5m
contour will deliver 25l/s and is within 135m of the 3 properties. Note this is only 15m
from the existing hydrant so not sure if it's worth it. Install new hydrant outside No7,
halfway between existing hydrants.

Point Rd: 4 properties affected

These properties are located near the portion of Point Rd which is subject to high tide
SO no easy solution.

Orakei St: 4 properties affected

Replace 258m of 100 AC with 100 PVC. Design started.

20a Matipo Tce: 1 property affected

The driveway to this house is 200m on its own — would need a dedicated fire main.
Atmore Tce: 6 properties affected

Putting a new hydrant at the 129m contour and 66m of 150 main leading down to it
from the tank (new and replace existing 100 dia) gets 25 I/s which fixes 4 properties.
46 Atmore is too far away so would require a pump.

City Heights: 2 properties affected

Need a new hydrant 20m on from the last hydrant (connected by 100 dia main) so
that 7 City Heights is within 135m. Also need to replace 100m of 100 dia with 150 dia
main from Cleveland Tce to City Heights.

Cherry Ave: 4 properties affected

The Stoke pressure reduction scenario had Baigent Rd from The Ridgeway to Cherry
Ave being upgraded to 150 and Cherry Ave being renewed in 100 PVC to fix this.

Willow Ave: 2 properties affected

Upgrade 128m of 100 main to 150 in Ranui Rd from Main Rd to Willow Ave. Upgrade
80m of 100 main to 100 PVC in WilloWw Ave from Ranui Rd to the first hydrant.

17B Titoki St
Nearest hydrant is 20m too far away. Need new hydrant outside 17 Titoki.

Nearest hydrant is 20m too far away. Need new hydrant outside 17 Titoki.
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Properties Needing Further Investigation
10 and 15 Seawatch Way

5 and 5A Te Ata Pl

6 Ngapua PI

12 Naumai St

9 and 13 Werneth Ridge

49, 51, 53, 55, 56, 58, 60 St Lawrence St
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APPENDIX K: MATAI DAM SAFETY REVIEW
Appendix Table K-1:

Damwatch Engineering Maitai Dam 2018 Comprehensive Safety Review Summary of Dam Safety

Issues:
No. DSl Type Dam Safety Issue Comments/Advice Report Ref.
The condition of the anchors in | The anchors are submerged in the bed of the reservoir. Itis
CDSR Physical the base of the valve tower is therefore not practi::_al_tcr investigate the condition 01’_ these_
2019- | Infrastructure unkr'_lqum and therefore the anchors. However, it is nqt known on how much reliance is 19
01 lssue stability of the tower and valve | placed on the anchors during an extreme earthquake. A re- '
chamber under extreme assessment of the valve chamber stability with updated seismic
seismic loads is uncertain. loads would clarify the issue.
The NZ Dam Safety
CDSR Norn. Siiﬁ?g;gﬁ;g?g?g :tﬁge A site specific seismic hazard study should be completed for
2019- Conformance sﬁould be completed for Hi E Maitai dam by an appropriate specialist using both deterministic 423
02 pleted for Hig and probabilistic analyses.
FIC dams. An appropriate
study is not available.
The failure modes report
CDSR Fotential ﬁ?stebserrﬁéﬁidssgfé}?werigwggi It is recommended that the NCC archives are searched for any
2019- | dam safety defensive measure. However construction records that confirms the quality of rock in the 50 FM22
03 deficiency : : ) ' | service spillway foundation.
there is no evidence or records
confirming that this is the case.
. . . The strength of the spillway and expected damage during an
CDSR Potential i‘ ﬁﬂgﬂtgaﬁeﬂfgﬂ?g&'&;‘;t extreme earthquake should be investigated to improve
2019- | dam safety w%s idgntiﬁed during the 2013 confidence in the ability to continue operating following an 50 FM23
04 deficiency CDSR earthquake. This investigation should also consider the damage
' that could occur to the embankment in the event of a breach.
The performance of the
::1“; gﬁgépgﬁ?g ::::ie;: ds i?; The NCC archives should be searched for any construction
CDSR Fotential ability to withstand high flows records that confirm the quality of the rock in the auxiliary 5 0 FM25 and
2019- | dam safety No records are available to | spillway foundation. An assessment of the vulnerability of the ' 26
05 deficiency foundation for backwards erosion under the weir crest should be
confirm the strength and carried out
condition of the rock in this ’
area.
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No. DSl Type Dam Safety Issue Comments/Advice Report Ref.
The estimated freeboard It is recommended that a review is carried out of the wave
CDSR Fotential between maximum PMF flood | heights and run-up that will occur on Maitai Dam upstream face.
2019- | dam safety | level and dam crest is only This should then be compared with the present estimates of 50FM27, 821
06 deficiency | 0.09 m. This could potentially | maximum reservoir level and dam crest plus confirmation of the
lead to overtopping by waves | adequacy and height of the wave boards.
FM29 considered failure of the
spillway and adjacent
CDSR Fotential embr?nkment ?'tJhe to q " It is recommended that a hydraulic assessment is undertaken for
2019- | dam safety EIEZ;VF;'"EG% dreailllice walls. the PMF to estimate the freeboard to the top of the walls and 50 FM29
o7 deficiency assessments 1‘3 ere carried out potential areas of overtopping.
to confirm the credibility of this
failure mode.
CDSR Physical Minor seepage and exposure Itis ur_‘mlgar ifthi_s seepage _and exposure of em_bankment
2019- | Infrastructure _r:nf_embankment matenal in the !'n_atenal is _deterloratlng_ _It is rgccrmmended_tﬂ mclude t_he Bay 9 6.1
08 lesue joint observed along the true joint as a visual observation point in the routine monitoring. '
right of the Bay 9 culvert joint.
CDSR Physical Wet spot observed along the The source of this seepage is unclear and it could be seepage
2019- | Infrastructure first step, immediatel_yr _ _frcrm the true right side of the culvert. It is_ recor_nmended to 6.1
09 Issue downstream Df.thE dwerspn include this wet spot as a visual observation point and monitor for
culvert on the right hand side any changes or development
At present it is unclear if the piezometers are dry or the small
amount of water at the base of the piezometer correctly indicates
the level of the phreatic surface. If the latter is the case then the
downstream shoulder could be locally saturated and potentially
CDSR FPhysical . . unstable. An assessment should be made of the reliability of the
2019- | Infrastructure The read_lngs in P23 .and P27 instruments and measured data, and consideration given to 732
are considered unreliable. S -
10 Issue supplementary monitoring in this location. The level of the
location of the piezometers and the tip levels should be
investigated as part of this issue. This should also include B23,
B27, SB1-3 and BHT for which there is no as built data.
CDSR Fotential - Separately these changes do not appear significant and none of
2019- | dam safety -rl;ehc?::fdese&%gi:artgn;rﬁgrlinc%an ec the changes exceeded the design alarm levels for seepage. 733
11 deficiency 9 However, they could be related to several failure modes. The
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No. DSl Type Dam Safety Issue Comments/Advice Report Ref.
to seepage flows in several alarm levels have not been reviewed since the design stage and
areas the capacity of the drainage system is unknown. A review of the
drainage system would assist in the understanding of the cause
of the recent changes and the risk of initiation of a failure mode.
In particular the review could provide guidance on:
+ Cause of fluctuations in seepage flow and risk of initiation of
internal erosion,
» expected seepage flows based on the collected data
(piezometer and seepage),
+ review of the alamm levels (this should cover all monitoring
systems,
* the capacity of the drainage system to cope with
concentrated flows due to seismically induced cracks,
+ the risk of internal erosion due to incompatible materials
and
» the adequacy of the drainage monitoring system to collect
all of the seepage flows.
The performance of the It is recommended that the spillway drainage system be
service spillway depends on assessed for condition and performance, and flushed to maintain
CDSR Physical an ad_equate drainage system. | functionality, as far as is_ practica_ble. _
3019 | Infrastructure Rep_alrs have alread_'_-,r been The records of the previous repairs should also be reviewed to 734
12 lssue cameu:_i out to the spillway unn;ierstand t_he cause and_mnﬁrm the extent of the d_amage_:_ _ "
chute joints. However, the Spillway drains should be inspected whenever the spillway is in
condition of the spillway operation to identify any leaks in the spillway chute. This should
drainage is unknown. be an ongoing dam safety observation.
Not all of the service spillway Several improvements are suggested to improve the monitoring
monitoring points were able to | and assessment of the dam deformations:
CDSR Physical be accessed during the most . J'-‘tc_cess is improved to allow monitoring of all survey
2019- | Infrastructure recent survey due to the points . 74
13 lssue construction of a fence and the + The dam survey mark_lr:rc:atlr::ns and movement vectors be
auxiliary spillway crest and plotted onto the as-built valley cross sections so that
fuse boxes are not included in deformations can be evaluated in the context of
the survey. Survey results are foundation geometry and time series plots provided
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No. DSl Type Dam Safety Issue Comments/Advice Report Ref.
also not presented in a clear * Survey points are added to the auxiliary spillway crest and
manner for interpretation. its fuse boxes to confirm the freeboard to the crest and
monitor movement.
CDSR _ Itis re_ccrmme_nded that the FMEA is finalised al_'ld th_at KPls
2019- MNon- No KPls _as_mgned to PFMs. ass_omated with each of the F’FMS are formally identified. A 75
14 conformance | FMEA still in draft form. review of the performance monitoring system should also be '
carried out to ensure that all credible PFMs are monitored
The auxiliary spillway crest
requires the upstream face to
be complete so that it does not
CDSR FPhysical fuse too early. At present no It is recommended inspection of the upstream slope area of the
2019- | Infrastructure | specific checks are required on | auxiliary spillway be performed following unusual high reservoir B22
15 Issue this area following high levels.
reservoir levels and therefore
deterioration of the fuse area
may not be identified.
If pressures in P23 and P25
are confirmed as valid, this
would indicate that the
chimney drain is ineffective
CDSR FPhysical and that the downstream If the results of the investigation of P23 and P25 indicate
2019- | Infrastructure | shoulder is not dry. The design | saturation of the downstream shoulder then slope stability 831
16 Issue assumes that the downstream | analysis should be performed for Maitai Dam.
shoulder remains unsaturated
and therefore it could become
unstable if it becomes
saturated.
It is recommended that an assessment of seismic-induced
) Efnréna%mk?nnecri E;g]:r deformations (settlement and cracking) be performed following
CDSR Fotential rthauake loadi tb development of ground motions from the site specific seismic nsk
2019- | damsafety | =2 q“% € t‘;’f '"r‘fa.‘:a”ré“ f study (CDSR2019-02), and confirmation of the downstream 8.3.1
17 deficiency gﬁ?;;fe% g‘:‘;un%eméﬁgm"; do shoulder seepage conditions (CDSRE2019-15). The assessment
2ssessment methods. shpulu:_i a_Iso include thg potential for intemal erosion as a result of
selsmic induced cracking.
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No. DSl Type Dam Safety Issue Comments/Advice Report Ref.
Internal erosion has not been
assessed under normal
CDSR Potential conditions using modern It is recommended an assessment of potential internal erosion be
2019- | dam safety practices. Fines have been perfcr_rmed fqr Maitai Dam embankmen_t m;terlals using current 832
18 deficiency |den’glﬁe_d in the seepage practice. This sh_ould mcluu_:ie all materials !ncludlng thg -
monitoring system which could | embankment, chimney drain and other drainage materials.
indicate initiation of internal
erosion
CDSR Non- Performance of the scour It is recommended that the performance characteristics of the
2019- Conformance offtake are not well Maitai Dam scour offtake are understood for the purpose of 85
19 understood. emergency dam dewatering.
FDIIGE‘“"Q ?P _earthquak?, there The robust of the remote valve access should be investigated to
CDSR FPhysical may be sufficient water ingress ensure that the valves can be either opened to lower the
2019- | Infrastructure into the ':L‘."VEH (through culvert reservoir or closed to isolate the pipe through the culvert 85
20 Issue joints or pipe damage}_ o following a major earthquake which causes leakage into the
prevent access to the isolation culvert
valves in the valve chamber. )
It is recommended that NCC develop a DSMS in line with the NZ
zg;c;:gsildi%c%?:;:ﬂf?:q S Dam _Safet_-.r G_uidelines_ _T_h_is sh:::uld _include procedures for
CDSR particular there appeared to be ongoing suwenlance activities, including a process fo ensure
2019- Non- no system of tracking and evaluatlon, quality assurance and follow up of routine monthhy 10.5
Y Conformance resolution of dam safety surveillance data collected. _ o
defiiencies identified during It should also include prpcedures for the investigation,
. assessment and resolution of dam safety deficiencies be
previous CDSHs. formalised
It is recommended that the Maitai Dam Emergency Action Plan is
CDSR There does not appear to be a completed in alignment with the NZ D_am Safety Gl__lidelines _2_[!15,
2019- Non- complete Emergency Action th_at [\ICG staff a_m_j emergency agencies become hlghl'_n_,r fam_lllar 105
29 Conformance Plan W|th it, and that it is tested for effectiveness and areas |dentrﬁed
for improvement addressed. The latest draft is unclear in several
areas and is missing key information.
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Appendix Table K-2: Tonkin & Taylor Maitai Dam Intermediate Dam Safety
Review 2022 Summary of Recommendations

ID s Description and comments Priority M

Dam safety regulations (Section 1.3.3)

IDSR NC Expand and update procedures to meet 2022 Dam Safety
20221 Regulations..

IDSR MC Documentation of the PIC assessment based on the updated
2022-2 inundation mapping needs to be prepared to fulfil requirements
of the 2022 Dam Safety Regulations.

IDSR NC Classify Maitai Dam (and other Classifiable dams owned by NCC)
2022-3 and lodge classification(s) with regional authority within 3
months of the 2022 Dam Safety Regulations coming into force.
IDSR NC Prepare a dam safety assurance programme (Dam Safety
2022-4 Management Systerm DSMS) for audit by a recognised engineer.

To be submitted to the regional authority within 1 year of
lodging classification for Maitai Dam.

Piezo monitoring (Section 2.3)

IDSR Pl Investigate issues with noise in automated readings and resolve

2022-5 s0 that automated readings can be made more reliable.

IDSR PlI P12 is unable to be read due to a damaged connection.

022-6 Purchase and installation of necessary replacement fittings
recommendsd.

IDSR Pll P14 connection components are broken. Purchase and

2022-7 installation of necessary replacement fittings recommended.

Seepage Monitoring (Section 2.5)

IDSR- PIl Implement a programme to undertake regular photographic
2022-8 recording of sediment accumulation for weir box #3 abutment
drain LH5

Control building area seepage (Section 2.5.1)

IDSR PDSD Investigate options to prevent water flowing through the
2022-9 electrical conduit in the control room building, and/or raise
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ps i

Description and comments

Priority M

electrical cables out of conduit to reduce the likelihood of
electrical faults.

Downstream face and crest (Section 4.2)

IDSR POSD Ensure that the table drains along the northern access road are

2022-10 regularly checked and cleared of debris, to prevent stormwater
runoff from tracking down to the dam embankment on the true
right ride. We recommend that this item is added to the revised
D5SMS and monthly inspection checklist that is currently being
drafted.

IDSR PDSD Repair rotted timber barriers at dam crest

2022-11

Intake tower (section 6.1, 6.4)

IDSR Pll Carry out a dive inspection to assess the intake tower, including
0272-172 the screens, hoists and substructure, as per the DSMS
surveillance manual. Dive inspections and reporting should be
provided to the dam safety consultant prior the IDSR inspection.
IDSR PlI Investigate the cause of the cathodic protection switch tripping
022-13 and repair the fault, so that the cathadic protection is

functioning.

Control building and surrounds (Section 7.4)

IDER
2022-14

AMER

Re fix aluminium door frames to control room and fill gaps
betwesn frame and wall

Mixing chamber [Section

7.5)

IDSR
2022-15

Pl

Flaking paint and rust spats on the pipework in the valve room
linked to the mixing chamber should be repaired to avoid
further corrosion.

South Branch intake (Section 10}

IDSR PDSD Repair damaged backfeed outlet pipe to reduce risk of flow

022-16 becoming obstructed.

P Priority: should be attended to immediately.

M Wecessary: needs to be done as soon as practicable (e.g. within a year and before the next
ISDR).

(1] Desirable: should be attended to before the next CDSR.
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APPENDIX L: TOTAL MONTHLY DEMAND

Appendix Table L-1:

Total Monthly Demand

Month 2008 - 2009 2009 - 2010 2010 - 2011 2011 - 2012 2012 - 2013 2013 - 2014 2014 - 2015 2015 - 2016

(000m3) | (000m3) | (000m3) | (ooom3) | (000m3) | (0com3) | (000m3) | (00om3) | (00om3) | (00om3) | (00om3) | (00om3) | (00om3) | (0oom3 | (oooms) | (o00mS)

July 420 204 315 280 NA NA 268 313 309 277 336 239 330 199 328 202
Aug 319 298 381 220 NA NA 286 315 444 140 367 212 299 237 291 228
Sept 361 238 485 69 359 208 291 316 353 200 330 226 324 201 331 197
Oct 323 299 364 256 348 252 318 258 394 196 403 172 300 288 344 237
Nov 423 182 382 322 356 344 346 278 398 288 355 286 434 260 358 275
Dec 447 179 435 306 413 252 441 194 429 300 421 273 480 170 426 252
Jan 444 322 458 281 410 278 425 278 487 238 443 241 405 346 536 100
Feb 345 330 403 307 348 330 325 331 376 271 361 309 451 171 455 201
Mar 439 246 456 313 385 267 409 214 393 281 458 225 490 130 359 296
Apr 381 247 483 208 398 178 319 268 365 195 418 173 356 201 569 11
May 465 108 421 218 467 82 328 267 389 195 298 248 278 260 528 40
June 329 255 412 197 349 209 363 189 385 153 318 211 301 212 374 151

Sub-Total 4,696 2,908 4,995 2,977 NA NA 4,119 3,221 4,722 2,734 | 4,508 2,815 4,448 2,675 4,899 2,190

Total (000m?) 7,604 7,972 7,188 7,340 7,456 7,323 7,123 7,089
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2019 - 2020 | 2020 - 2021 2021 - 2022 2022 - 2023
Month 2016 - 2017 2017 - 2018 | 2018 - 2019

(000m3)  (000m3) | (000m3) | (00Om3) | (00Om3)  (000m3) | (00Om3)  (oom3) | (00om3) | (ooom3) | (00om3) | (oom% | covom3) | (ooomd
July 292 243 479 66 369 199 360 193 356 243 423 173 446 157
Aug 309 237 496 63 368 234 303 256 413 189 396 199 480 185
Sept 297 238 477 62 328 251 306 236 325 245 338 236 320 274
Oct 391 151 513 74 348 259 320 242 346 229 355 232 338 288
Nov 346 217 557 108 359 272 338 245 421 163 392 248 415 240
Dec 385 233 579 202 438 235 389 217 394 218 468 169 399 301
Jan 384 281 534 109 597 228 401 335 391 299 517 270 493 255
Feb 341 278 387 80 651 45 481 212 432 210 461 126 409 218
Mar 416 230 531 93 490 143 431 211 296 318 435 272 410 283
Apr 492 72 349 219 309 257 337 225 339 220 402 226 429 179
May 492 74 377 157 320 243 369 222 391 188 400 221 534 79
June 482 68 223 295 272 270 372 202 400 154 493 102 363 230
Sub-Total 4,627 | 2,322 | 5502 | 1,528 | 4,849 | 2,636 | 4,406 | 2,795 | 4,502 | 2,677 | 5,081 | 2,474 | 5,036 | 2,690

7,555 7,726
6,949 7,030 7,485 7,202 7,179

Total (000m?3)
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APPENDIX M:
Appendix Table M-1:

DECISION CRITERIA (RENEWAL)

Decision Criteria (Renewal)

Indicator or Attribute Definition Weight
Public water supply asset Does the section meet the criteria for a water Y/N
supply asset
Life safety or injury hazard Would failure of the asset present a life safety Y/N
or injury hazard
Damage to property or roads Is there evidence that more than minor damage | Y(1-5)
to property or roads would be directly /N(0)
attributable to the failure of the water supply
asset
Overall system capacity Can the asset cope with demand and meet the Y(1-5)
levels of service /N(0)
Number of properties covered | Does the asset (location and or material) serve 1-4 (1)
multiple properties (See public water supply 5-9(2)
asset) 10-19(3)
20-49(4)
50+(5)
Multiple system failures: Has the asset failed more than once in the past | Y 2-3(2)
Location 5 years? 4-6(5)
7+(8)
N(0)
Multiple system failures: Has the asset failed more than once in the past | Y 2-3(2)
Material 5 years? 4-6(5)
7+(8)
N(0)
Other NCC works in same Is there an opportunity to combine works Y(2)/N(0)
general location
Condition Assessment Results of condition assessment (Scale 1-5, 1-2(0)
Best-Worst) 3(2)
4(4)
5(5)
Asset Criticality Is it a critical asset Y (10)
N (0)
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APPENDIX N: COUNCIL FORECASTING ASSUMPTIONS 2024 - 2034

Appendix Table N-1: Council Forecasting Assumptions 2024 - 2034

Significant Forecasting assumption 2024-2034

Demographics

Description of risk 2024-2034

Impact if

assumption
not correct
2024-2034

Mitigation 2024-2034

Population growth

years of the Long Term Plan is as Todlows:

Year Erowih Mumber of Yaar on year
rating uwnits increage
024,/2025 0.95%, 23538
025/2026 0.94%, 23760 222
2026/2027 0.93% 235981 221
2027/2028 0.93% 24203 222
2028/2025 1.71% 24618 415
2029,/2030 1. 65% 25034 416

landowner/devaloper dedsions can cause varialions
in rating unit growth meaning grewth could e higher

or lower than projected.

Melson's papulation B expected o increasa by 5,431 belwaan Il Melson's pogulation growth is higher than (] Council is careful when applying population growth estimates Lo ils

024 and 2034 e 60,837, The projections suggest a relatively prajected, it risks pulting pressure on Cowncil infrastruciure planming, given the uncertainties, so there is generally a good
madest annual average growth rate for 2023-2033 of arcund services and infrastructure. IF it is lower than margin Tor errar should growth be higher than projected. Growth projections
0.9%. Growlh rates are likely to decline over time due [ prajected Council rsks aver investing in Services, are reassessed for each Long Term PMan and adjustments made s Coundil’s
structural population ageing. The rates of growth are based on work programme. New infrastruciure is usually built Tor the medivm Lo beng
commissioned dermagraghic analysis and reflect the medium tarrm 2o there is the ability o draw an that Tuture capacity il population
seenario projections fram the findings of this analysis. growlth i higher than projected. This limits the risk expasure,®2
The<e projections are higher than those produced by Statistics
Mew Zealand, primarily due o higher nel migration assumgtions
used lor this analysis.
Ageing population
The proportion of the pogulation aged 63 years and over is Il the population age profile varies from what is Mediuim Risks can be mitigated by Coundil working with the community Lo prepare
projectaed o increase from 21% in 2023 to 26% in 2033. loracast, particulary il there is aceslerated growth in for these changes, and appropriately modifying investments in assels and
As the population ages, it is assurned the proportion of our the ageing population, il risks pulling pressure on L provision ol services.
papulation on fxad incomes will increase, with a corresganding Council ba change the bype of Tacilities and Services
pressure on Council to limil rates increase<. An ageing that it provides.
papulation also reguires a different balanos of
seryvicesffadlities/activities and changes in spending patierns
across Council activitias,
Growth in rating wnits
It is assumed thal the growth in rating wnits across the next ten Ecanamic conditiens, demographic lactors, and (] Council has used current properly information Mfeam its valuation service

provider (Quotable Walue) to assess the kevel of growth in rating wnits, alsng
with an assessment of year on year increases from recent years. This

inTermation is as accurabe as possible, so the risk of varialion i< limited.
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Significant Forecasting assumption 2024-2034

2030/2031 1.66% 25449 415
2031,/2032 1.63% 25865 416
20322033 1 .60 26260 415
2033,/2034 0. 65% 26462 182

Description of risk 2024-2034

Impact if

assumption
not correct
2024-2034

Mitigation 2024-2034

Relationship with iwwi

Strengthening an authentic partnership between Coundil and iwi Establishing ways of working with wifM3ori reguires Mesdiuim Council will focws an strengthening its relationship with i by:
of Te Tauilhy is central o improving outcomes for iwif/Maor and regources that may nol be available. For example [§] + Funding that supports iwi capability and capacity te engage with
the WhakatO/MNelson commiunily. iwi have limited cagability and capacdity o engage an :‘_.I_”,_"' )
It i a=sumed that Council will resaurce activities Lo suppart the wolume of Council prajects; (i) Coundl may not = Attracting stall who are culturally competent
greater opportunities for: have cagability and capacity o resource the needs of = Developing planning tools and strategies that are refllective of a
: : ~ : the relationship: (ifi} staff may nol have time N " - : :
= Meaninglul engagement between iwi and Coundcil {i.e. ) meaninaful partnership with ivei/MSori
regular meetings at governance, management and available to attend professional development courses )
Ll L gu a =, Ina IT1Er A : . [ e for < . By i il =
. - £ to improve cultural capability. Supporting opportunities for stall celtural competency developrment.
sperational levels)
»  Increased iwi participation in Coundl dedision making The risk of nol resourcing opportunities Lo strengthean
: : an authentic Coundcil iwi partnership area:
= [ncreased engagement and partmership with iwi and
Council on legislative proposals and changes » It being perceived as an insincere relationship
Stall and alected membars will conlinue Lo davelop their »  Unrealistic expectations from Both Council and
understanding of iwi and M&ori priorities, legislation, te pag Maor iwi, leading to tensions
and likanga Maori. s A competing requirement of iwi stalT time that
i under resourosd
Council working reactively and inefficiantly with iwi.
Climate change and natural disasters
Climate change risks and impacts
The eypected risks of cdimate change for Nelson are based on [nereased numbers or severity of extreme wealiar Medium To prepare Melson for the impacts of climate change, Council is Mllowing the

science and prajections frem the Intergovernmental Fanel on
Climate Change, NIWA and governmental advice Trom the
Ministry for the Environment.

Sea-level rise projections are based on & range of glebal
Emissions scenarics develaped by the Intergovernmental Panel
on Climate Change and recommended by the Ministry Tor the
Envirenment. Council considers a range of sea-level rise
seenarios in its planning.

It i a=sumed that it is not possible o reduce the md-century
warming, due to the amount of greenhouse gas emiEsions
already accumulated in the almasphere - e, that tha
projections fer mid-century are already lockad in’.

Current reles and responsillities in relation to cimate change
adaplation are undear and expacted e be clarified througlh
legislative reform. IUis assumed that, under any new legislation,
Council will have a lead role o play in preparing Nelson Tor the

impacts of climate change.

evanls, such as heavy rainfall with Moeeding and slips,
and dry weather resulting in drought and lNre, would
lead to increased costs for Council in both responding
to the events and building greater resilience into
infrasbructura.

Thera is a rigk thal nadeguale assessment of the
likelihood and impact of more freguent higher
intemsity natural hazard avents would leave Coumcil
and he community ungrepared o respond
appropriataly.

[nadeguate investment 1o reducse axpagure Lo climate
change risks wauld result in significantly greater
costd than il proactive meaasures wera taken. It
wiould also lead to greater disruplion to the
communitly and essential services, and incraased
cosls Lo Coundl. Ower astimation of the impgacls may
result in Council having over-spent in preparing for

risk Tactors.

Dynarmic Adaptive Pathways Planning (DAPF) process, recommended by the
Ministry for the Environmeant in the Coastal Hazards and Clirmate Change
Guidance Mor Lacal Government. This process enables Council o develog an
adaptation plan the full extent and timing of climate change impacts is
uncertain. Parts of Nelson Central are subject to Moad risks and fubuwra
intensilfication will ke guided by the cutosmes of the DAPP process.

Over the period 2024-2034, Council will continue to work through the steps
in the DAPP pracess, adapting the approach as naw climate information is
rmade available and drivers of change acour.

Council will also dosely moeniter updates to ensure it & following the latest
sfience, projections and guidanos.

Flan Change 29 (the Housing Man Change] limits ogportunities for
intensification in low lying areas. Subsequent plan changes will be reguired
Lo increase the resilience af the communily, including regionally significant
infrastrucbura,

Council will continus o make allowances for increased stormwater

management Tor areas that are identified as low lying and lMood promne,

Gresnhowse gas emissions
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Significant Forecasting assumption 2024-2034

Description of risk 2024-2034

Impact if

assumption
not correct
2024-2034

Mitigation 2024-2034

It i= assumed hal current policies {as sel out in Aolearoa New & change in central govarnment direction could result | Medium Stall will closely monitar deselopments in central government policy, o
Zealand's Emissions Feduction Plan] will ba implameanted and in a different emissions reduction pathway and anticipate possible shilts in direction and repriorilise work accordingly.
Mew Zealand™s emissions will reduce in line with emissions policies than what is et aut in the current Emissions The Long Term Flan includes appropriate allocation of financial and staffing
budgets. Raduction Fan. respurces for the dimate change work programme, and Tunding o grow the
Over the next lfew years, there i likely to be significant further With growing legislative requirements and respurce allocation to match the growing workload over time.
central governmeant palicy reflorms changing the direction o loca cormmunily expectations to respond Lo climate Climate change adaptation and mitigation objectives will be embedded
e P — A - T H o ¥ f e Tas ’ = Z . o f .o Fin - . N
gavernment and potentially creating different priorities Tor change, there needs Lo be a corresponding increase across key Councl work programmes, in particular: transport, waste
Council's climate change mitigation and adaptation work. in resources available for the climate change work management and minimisation, forestry, resource management planning
pragramme. I this dees not ooccwr, Coundil risks not and utilities_
meeling expectations, failling to meeat its aperationa . .
7 peCiatia = . oF Engagemeaent will be undertaken with the community 0o et targets that are
amissions reduction targets, and lailing o implement . . . . R
. ) armbiliouws, attainable and consistent with scientific evidence regarding the
legislative reguiremenits. . . .
- reductions needaed to limit global warming te 1.5 degrees.
Council has previously made a number of statements . . .
) Stall will regort regularly o Coundil on progress with this waork programme.
and commitments {for example through declaring a
Climate Emergency ) to provide a leadership role an
climate change. If this is not supported by a
comprehensive work programme that is well-
rescurced, Coundil risks failing 1o mesal communily
axpectations.
Mew Zealand Emissions Trading Scheme {NZ ETS)
Council has assumed that the NZ ETS costs will rige in the Rising NZ ETS costs could result in increasing cosis Medium If the increase in NZ ETS costs i materially higher than assumed, Coundi
rhadium Lo long term as a result of amendments (o the Climate to Council from waste emissions managed under the rmay nead o increase waste management Meas and charges, increase rates
Change Response AC 2002, including changes in NZ ETS Regional Landlill Business Unil. This will provide L fund these costs or reduce waste minimisation funding.
seflings. greater Mnancial incentives o reduce emissions at The Regional Landfill Business Unit is proposing to mitigate the increase by
MZ ETS wnit pricing in the short-term is likely toe Nuctvate befare the landfill. impraving landfill gas collection and destruction, pre-purchasing units Lo fix
increasing. This will impact the Regional Landfll Business Unit. the cost, and o pass the remaining cost o consumers through landTill
charges,
Matural disasters
It i= assumed hat natural disasters will oocur in the Nelkon area Gareater than anticipated magnitede or Tregquency of High A characterstc of Naelkon & [he concenbration of lifelines infrastreciure { road

during the life of the Leng Term Plan. Nelson is located on a fawlt
line reaning a major earthgquake is nol a matter of "il but

whan”,

natural disasier events could result in greater cosis
for Coundcil in both recovery and in building greatar

regilience into infrastroctursa,

network, part, airport, wasiewaler treatment ponds ebc.} on or near hazards
such as fawlt lines, wulnerable sails, kew-lying growund and the coast.
Increasing awareness of earthguake prone buildings threugh legislative
reguirerments will increase understanding of esarthguake resilience in
buwildings and infrastructure. Prigrly has been given to identiication
(completed) and remediation of unreinforced masonry bulldings in Nelson™s
central city. Strategic transgort routes for emergency response have been
identified and approwved. Identilication of potentially earthguake prona
buildings along thesse routes were cormplebed in 2022, Owners of [hesg
prioritised buildings will be required Lo complete seismic work within 12,3
wears of identificalicn.

Identilication of other potentially earthgquake prone buildings & Lo e
campletsd by 2027, Owners of these will have 25 years to complete ssismic
work. Plans are made through the Nelsan Tasman Civil Delfence Emergency
Management Group which illusirate the degree of sk laced by Nelson in
terms of natural disasters including sarthguakes {infreguent but high
consequence ) and flooding (likely but lower conseguence). Coundil has

suffickent barrowing capacity above its self-impesed debt cap to be used as
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Significant Forecasting assumption 2024-2034

Description of risk 2024-2034

Impact if

assumption
not correct
2024-2034

Mitigation 2024-2034

funding in the case of a natural disaster where cosis exceed s emergency

FESErvEs.

Legislative and Regulatory Changes

There are refarms and legislative changes impacting local

into the Future Mor Local Government, The averall purposa of the
review s to "entily how our system of local demaocracy needs Lo

evahee over he next 30 years, o improve the wellbeing of New

Council works and is funded due to these relorms.
Thiz could have ramifications for work programmes,

sperational and capital expanditure, and budgeting.

Central government's proposed changes L By working dosely with central government, Council can best understand its
gavernment that are likely o progress ar come inka could require changes to Council™s work obligations under upcoming regulatory and lagislative changes. This wil
effect during the periad of the Long Term Plan. pragramme and budgets and decrease work allew Coundil e move resources o respond to changes or [0 seek additional
It i assumed that Council will e affected by other Qovermment in Some areas. respurces, i neaded, through future Annuwal Mans.
legislation. However, as the nature of these changes s not The changes could create uncertainty and require re- Council's work programme in this area will change as negded o respond.
Erngwn, iL B not possible 1o make apgrogriate Tinancial pravigion prioritization of work programmes.
at this stage, excepl where noled elkewhere in thesa forecasting
assumptiong. I is assumed that the Coundil will have s
opportunity o submit on kegislation likely to afMect it and that
central government will work with councils to enswere that any
legislalive changes are managed approprialely.

&malgamaticn of water services - Water Servicas Reform

It is assumed Council will continue e manage water supply, Thera js <till some uncartainly about the Tubura Higk Council will respend Lo The direction provided by the Government and
wastewater, and stormwater lor the lifetirme of the Long Term management of the three waters services, due Lo the engage closely with the Te Tauihu councils, iwi and stakeholders as negded.
Flan 2024-2034, Therefore, funding lor assels, stall and Governmeant's progosed Local Walars Done 'Well

conbractors who deliver waler sarvices has continued [ be reformis. Howeaver, thede reforms are @arly in the

included in the budgets. policy process and it is likely that Cowncil wil

continue to deliver thres waters Sarvices for Sevearal

yvears. IF Council’s role in managing and delivering

waler services changes prior to the nexl review of

the Long Term PMan in 2027, it would mean Council’s

Lang Term Flan would nesed significant adjustment

and it could have impacts on Councl Minancas,

staffing, capital works pragrammes and cperations.

Resource management reforms

The mew Governmanl has indicated an intention o Until the reforms and associated lagislative changes ] Council will make any adjustments nesessary b9 resgond [e changes Lo the
reform the Resource Management Act 1991, The nature are finalised, it is difficult to estimate the likely respurce managemant legislation threugh annual plans and the Long-Term
and extent of these reforms have been signalled o ocour impact on Council. Howewer, the reforms may Bring Plan 2027-2037.

in phases but the Tull detail is currently unknown. Council with therm obligations for Coundil o fund & changed

has albecated budget in the Leng Term Plan to review the plannming Syslem.

Melson Resource Management Plan or undertake ather

resource managament policy developrment as reguired

under the propased reflorms.

It is assumed there will be obligations on Council to devalop,

implemant and maintain strategic growth and resocurce

rmanagerment plans, in sorme form, and that Cowndil will continue

L have a rale in the regulatory autharising envirenmeant and

rhanitaring and compliance Tunctions.

Future for Local Government Review

Im April 2021, the Government astablished a Ministerial Inguiry Thers is potential for a gradual change to how Levwd The Coundil will make any adjustments necessary o respond o any changes

b becal government kegislation throwgh annual plans and the Long-Term
Plam 2027-2037.
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Significant Forecasting assumption 2024-2034

Description of risk 2024-2034 Impact if
assumption
not correct

2024-2034

Mitigation 2024-2034

Zealand communities and the environmant, and actively embady [L may alsd have impacts an costs for Council ar
the treaty partnership.” changes to the way Council delivers services.

The review includes, but is nob lmited o, roles and However, unkil the Government has made L=
fumctions of local government, as well as regresentation, inbentions clear it is JifMficult to estimate any imgact
gavernance, funding and fMinanding. on Council.

It is= wnclear whether the new Government will Tollow thrawah

with any af the recommendations in the review. The assumplion

is that any substantial change will be slow to result. Council has

therafore prepared the Long Term Plan 2024-2034 assuming that

its existing roles and functions (nol impacted by other reforms)

will continue.

Economic environment

Economic Forecasts

It is assumed Nelson's economy will grow at a similar rate to the | & downturn in the regicnal sosnomy and higher Medium A Tecus on alfordability, walue for monay and continwed Coundi

leng-run average for New Zealand for most of the 10 years.

Treasury expachs inflation e fall o 4.6% in 2024 and drop insidea
the Resarve Bank's target band of 1-3% inflation by 2025,
Treasury has lorecast New Zealand's real production GDP o

change as follows to 202753

Year Average Annual % Change
2024 1.3
2025 2.0
2026 3.3
2027 3.2

Any ongoing economic downturn will alfect ratepayers” and
businesses’ ghility to pay lor Coundil services and afllect paople™s
wellbeing. It will also have an impact on Coundls work
programmea and delivery of services.

TaurEm i an important companent of the Nelson acsnomy, with
it contributing around 4.1%% o the ¢ Iy's GOP amd it lhas D
afMected by COVID-19 re<lriclions in recent years. Visitor
arrivals b Mew Zealand are expecied o grow an average of 4%
each year, reaching 5.1 million wisitors in 2025, Speand is
forecast to grow at a slightly higher rate than the growth of
wisitor numbers, suggesting that spand per visitor will increasea.

Inflation/price changes

unamgloyment may exacerbate alfordakbility issues in
the communily, with some regidents and businesses
finding it more difficull o meeat inancial

cormmitrmeants including rates.

-
Thizs would alsa impact Cowndcil’s ability @ make
financial commitments.

invesimeant in sustainable projects which will help reinvigorate the

ecanomy and improve economic wellbaing.

Council has wsed inflation figures provided by BERL in preparing
its Long Terrn Plan 2024-3024, along with other councils in New
Fealand. BERL has provided two sets of ligures - one set with
watar infrastructura and ona Set withoul water infrastructura.
Council has wsed the figuras that include water infrastructure o

the ten years of the Long Term Plan.

Fimancial wear

Inflation higher than expectad would increase cosis Medium
for Coundcil, reducing its programme Lo invest in and
maintain infrastructure and facilities, and impacting
it ability Lo deliver the byels of seryice el aul in
the Long Term PMan 2024-2034,

Thers is still a lot of wnoertainty aboul forecasting
infMation. Presicus forecasts have varied Irom the

acbual rates of mflation.

ITinMNation & higher than assumed, Council will consider inoreasing rates and

charges, reducing its programme of investment in lacilities and
infrastructure, inoreasing debt andfor reducing kevels of service.
ITinflation & lower than assumed, Council costs will be bbwer and Council

will consider reducing rates andfor fees and charges or selectively increasing

lavals of sarvice.
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Significant Forecasting assumption 2024-2034

LGCI

2024/25 -

2025/26 -

D26/27 -

2027/28 -

2028/25 -

2029/30 -

2030/31 -

2031/32 -

2032/33 -

Ll Bl A O W O N O I W W N
-

2033/34 -
Intersst rates

Description of risk 2024-2034

Impact if
assumption

not correct
2024-2034

Mitigation 2024-2034

In preparing the Long Terrn Plan 2024-2034, Council has Higher interest rates would increase costs lor Medium Projecied inferest costs are largely hedged against changes in Moating
assumed the lollowing interest rates, based on farecasts Council. interest rates awer future yaars. Theralore, the impact of inlerest rabe
provided by PwC, Councils Treasury Advisors, increases gver Mubure years is low. However axisting hedge commitments
These interest Fates incdude the cost of bath funds already reduce aver Eme (in accordanos with Councls Palicy) 50 that in the later
barrowsed and anticipated new debt at anticipated future interest years of the Flan the impact of changing interest rates would be greater
ratas, which would be mat either by increasing rates ar adjusting down future
Financial Year barrowing requirements. Councl manages intere<t rale axposure in
accordanca with its Liability Managemeant Policy and in line with advice Tram

024/25% - 4,85 Council's indepandent Ureasury advisor.
2025/26 - 4.63
2026/2F - 4.63
2027/28 - 4.79
2028/25 - 4.9

029,30 - 5.06
2030431 - 5.21
2031/32 - 5.2
2032/33 - 5.21
2033/34 - 5.21
Lzbour market
There are ongaing labour market shortages in particular skilled & more competitive marketplace with accompanying Livw Council would reconsider service delivery Lo manage skills shortages, and to

areas making it difficult for Coundil Lo hire stafT with appropriate
techrical gualifications and axperiance naadad o daliver wark
prograrmmes, Sustained labour market shortages are expected in

rmany of the coccupations that Council is likely o be recruiting lor,

which will be compounded by a decreasing proportion of the
Melson population being of working age. Shortages in particular
skill areas are highly likely and demand lor more Mexible and
hybrid working oplions will increase.

The shrinking of our working-age population, as well as the
region’s average wage being the lowest in the country, wil
contribute to engoing problems maintaining Councils

worklorce.

labouwr shortages would mean Coundl may not be

abile g deliver work programmes on Lime due to the

absence of enough sullicdently gualilied stall. Greater

reliance on consultants Lo Ml temporary workTorose

SEpS BTIAy INLregass COSis.

help maintain cutpel. Providing remote warking options may increase the

padal of expertiss Lo recheil Fom.

It is also expecied that the proportion of older adults remaining in the
workloroe will continue o rigse, improving incomeas at older ages and
somew hal rmiltigating against forecast worklorce shortages.
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Significant Forecasting assumption 2024-2034

Description of risk 2024-2034

Impact if

assumphtion
not correct
2024-2034

Mitigation 2024-2034

Operational

Useful lives of significant assats

T

prograrmme, Council assumes that the full cagital waorks
prograrmme will nol always able to be Tully deliverad for a variely
of reasons including project delays, weather and a range of ofher
comstramts, Council has alse made an assumplicn that it =
unlikely to use the full armount of contingency for every project.
An overall downward adjusiment of approximately 10% per year
Lo the total capital pregramme cost has therefore been made o

avoid overfunding the activities.

may be more or kkss than the 90% budgeted for. IF
more & spent Coundils debt will be mare than
loracash with an assodiabed increase in oosls.
Delays in project completion or additional costs may
result in other major projecis being reassessed in
terms of both available budget and timeframes lor
campletion. Important projects deamed essential
that run into Significant cost iNCreases, may reguine

It i= assumed friennial reassessments of the wseful lives o Thers is a risk of assels wearing out earlier thamn Ly Council wauld make changes ba underlying cagital expenditure programmes
gignificant assets during the ten year pariod covered by this Long | predicted and fending needs o Be found far Lo allocate fTunding far replacement assels,
Term Plan will continue. Significant assets will have lifespans that | replacemeants.
are consistent with initial assessments. The detail of wseful lives There is ne extensive damage to Council's local
for each assel category is covered in the Statement of roading network Tollowing the diversion of traffic
Accounting Pelicies. from the State Highway during the August 2022
gaverse waather svenl.
Vested zzzets
Vested Assels are engineering assels, such as roads, paid for by Council has more assals vested and this could L Weshad asgals must be maintained by Council and depreciation pravided Mor,
develspers and vested o Coundil an completion of the increase the depreciation and mainlenanoe expense therefore il growth & higher than Torecast Couwncil will increase its budget to
subdivigion. I is assumed hat vested assels will remain the in subssguent yaars, maintain thase assets and provide Mor the additional depreciation.
same over the term of the Plan as projects from the previous five
years are completad. IF reguired, additional budget can be added
Lo the plan on account of private development agrearmeants.
Howewver, as these agreaments accur as and whean private
developers undertake work, this figure is largely indeterminable
in advance. Council assumes that the impact of vested agsels will
be mewtral, in that the costs associaled with the additional assets
will be offgst by & proporlionale increase in rales preyanue. ThHe
impact of higher or lower growth is not considered significant.
Cost to deliver capital projects
A competitive local market means tenders are being received [ncreases in project prices resulting in higher costs High Increased Nexibility in the capital works programme arcund tirming of
wilh prices above expactations. Furthermore, additianal would have polential upward pressere on rates and projects could help mitigate this trend. Reassessing Couwncil's work
reguiremants and compliance isuas that are included in debl. Delays in project completion or additional costs programme o ensure adequate consultation and analysis prior o work
contractual terms, such as carbon and freshwaler requirements may resull in other major projects being reassesgead ocammencing will be undertaken 20 that Coundil has the best information
and waste minimisation, may increase prices further, Council wil in terms of both available budget and timeframes Tor available.
continue oo work with contractors toe achieve a living wage for caompletion. Important grojects that run inta
their stafl, Il is assumed that this escalation of prices will significant cost increases, that are desmed essential,
continue in the medium term. ILE assumed that major projects may reqguire rates or borrowing increases, o
will be completed on Cime and within budget but acknowledges reallocation of funds from other projects e offset the
that not all prajects will be completed on time as unforeseen higher cosis.
isswes will eoour.
Delivery of the capital programme
Motwithstanding best intent be deliver the capital works Thers is a risk that the cost of the capital programme | High Increased Nexibility in the capital works programme arsund tirming of

projects could help mitigate this matter. Council ensures adegquale
cansultation and analysis prier o work commencing <o that it has the bhest
infermation available to adjust the work programme as needed. Councdl will
consider the impacts on rates, debt and levels of service when making any
adjustrnants o the work programme. Priority will be given Lo making
adjustrnents which reduce rates and debl increases bul which are alko least
likely to have a negative impact on the Long Term Plan levels of service.
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Significant Forecasting assumption 2024-2034

Description of risk 2024-2034

rates or borrowing increases or reallocation of funds

from other projects to offset the higher costs.

Impact if

assumplion
not correct
2024-2034

Mitigation 2024-2034

Earthguake prone buildings

available throughouwt the period of the Long Term Plan 2024-
2034 and that premivms will fise faster than the rate of inflation

inflation and/or Council cannot obtain 100%: cover.

It is known that Council Taces Muture costs with regard to Significant additional expenditure on carthguake Masdium Processes are underway Lo seek Council direction Lo cenflirm intention Mor
earthgquake prone building (EPE) assels. Civic House has strengthening buildings risks nol being met by gach agsal with EPB status - aplicns thal may be congidered are whethar 1o
earthquake prone status and Being a EPB Priority Building, and asgigned budgets. a) retain and strengthen, b} deconstruct, or ¢} dispose of asset. Mot al
Council premises, has a Taskforce assigned o address the EPB work can initiate other compliance work as part oplions are available for all asseis but understanding Councdls prefarred
- . B S w o . . h . 1 M e TP & - - . Fac B - " "
compliance requiremenl. Council has four assets with EPB of consenting processes, therefore there is a risk that direction will allow lor stalf o manage time, target tasks to be done, and set
notices and it is asswumed these properties will remain Council required work could become more significant than appropriate budgets.
. ol LA " — o " B el 5 Tk .
owned. Work will nead [0 Be complaled batwean now and 2034 aiticinatad.
on thesse progarties. Councl &5 a Terrilorial Authorily & reguired
Lo identily EPBs and issua EPBE nolices. Identification af all
priarity buildings was completed by 30 June 2022, and all
remaining EPB motices need o be completed by 30 June 2027,
Pandemics
It is assumed New Zealand will aveid significant impacts frem an | & pandemic or epidemic could have significant impact | Medium Council will maintain its organizational understanding of managing pandemic
epidernic or gandemic including COVID-19, and that no further on Mew Zealand and the Nelson region resulling in risks in the workplace and capacity of the aerganisation o work remobaly,
leckdowns or major border restrictions are reguired. restrictions andy/or illness, which would have a major
impact on Caouncil's ability Lo deliver servicas,
Rescurce consents
It i= assumed that any resauroe consents held by Coundl that Conditions of respurce consants could b altered and M juim Budgets based on current expected levels of activity. More effort may mot
are due far renewal during the life of the Long Term plan 2024- significant new compliance costs or consents may not transler into increased recavery 90 Cowncll will have o carefully monilos
2034 waill abtain consent. IL is assumed, howeavar, [hal the be able o be renewsd a3 axpactead. gxpenditure i the absence of more capacily.
consents will be subject to a8 more AgQorsus process, given Changes to the stall roles are reguired when
— [ p—_— . o . = 1 . .
national direclion in areas such as Treshwater. transitioning to the new resource consent regime, Lo
In termis of Council™s role as regulator adjusting o the new be able o vndertake more monitaring as well as
resource consent regime, it i< assumed there will be mane Processing.
permitied standards meaning |58 resource consents o process
but more monitoring reguirements/expectations of those
parrmilled standards. IT is assumed thare will nol B2 a drog in Dhe
overall nurmiber of stall or costs but potentially a change in rokes
te be able o undertake monitering as well as proosssing.
Financials
Loan arrangements
It is assumed that new borrowing or renewal of existing Aocess o committed loan facilities less than Medium Council minimises this risk by maintaining a strong credit rating and a mix
barrowings can be obtained from financial institutions including sxpeched may result. of current and nan-current borrowings as per its Liability Management
the Local Government Funding Agency on competitive terms Policy. Council's guarantor status for the Local Government Funding Agency
given Council’s strong credit rating. also minimises the rigk of not being able o borrow the fends it requines.
Council alsg prefunds upcoming berrowing maturities early to lower the risk
of not being able o borrow.
Insurance costs
It is assessed that inswrance cover for Coundl assets will be Thers is a risk thal premiums increasing abowve Medium Council may reduce other budgels or reassess levels of service o reduce

casts and provide more funds for covering premiums. Council could also
increage rates. Also, Council B currently looking o reduce ks level af

Water Supply Activity Management Plan 2024 - 2034 (NDOCS-1833911234-1392)

Page 321



Significant Forecasting assumption 2024-2034 Description of risk 2024-2034 Impact if Mitigation 2024-2034

assumpltion
not correct
2024-2034
Council expects insurance bage cosis o rigae By 15-200% plus tha insurance cover by Coundil taking mare financial risk o manage the

impact of inflation &n assel values in those years, imcreased premiums.

Return on investments

It i= assumed that the returm on investments, including dividends | Returns could be lower than expectad. Levad This would imgact an Cowndil’s ability B Tund services and would likaky
from Council Contrelled Trading Organisations and retained reguire an increase in rates. Altermatively, Council could consider reducing
earnings on subsidiaries, will cantinue at current levels, plus levals of servics.

imfMaticn.

Revaluation of mon-current aggels

Councils accounting policy provides for its most significant asset | Actual revalvation results could differ significanthy Medium Council will k& maintaining best practice in accounting policies @ minimise
classes (infrastructure assets and land, exduding land under from those forecast in this Long Term Plan. risk of assels’ carrying value differing significantly from Tair value.

roads) o be revalued with sufficient regularity as long as the
carrying value does not differ materially from fair value.

The revaluations for infrastruciural assel classes: sewerage,
waler, drainage, and roads are updated annually with Tul
waluations being completed bi-annually and an index valuation in
altermate years. A registered valuer assesges assat unit rabe
replacement values through analysing areas such as current
contract pricing, comparisons of similar coundils, impacts of
regianal and natienal influences such as weather events, and CPI
imdexes which are hen applied o a Tull valuation. Assals
abandoned during the linancial year are disposed then conlirmed
rates are apglied to all Council's infrastruciure assets generating
a botal asset replacement cost, depreciated replacement cost and
depreciation. For intervening years, infrastructural assets are
revalued by means of applying an inflation index and additional
uplift where necessary o align with market rates, whilst
accounting for disposals and additions at cost. Each year the
waluation produced is peer reviewed by a registered valuer. The
latest Tull valualicn was the 2021-22 year and was reviewed by
W5SPF Mew Zealand Ltd. The next full valuations will be taking

place in the following years:

30 Junea

2
30 Juna 2
2

[=]
ke
o L

=]
kd

b4

(=)
kd

30 Junea
30 Juna 2030

30 June 2032

30 Juna 2034

Ta lorecast for these valuations in this Lang Term Plan,
werevalue Infrastructural asset classes: sewerage, waber,
drainage, and roads every year based on Local Government Cost
Index (LECT) Capsax.

Land is reviewed annwally and revaluad at marksl valus avary
fiva yaars or il there & a material movement. The latest

waluation was conducted as at 30 June 2021 by OV Valualion.
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Significant Forecasting assumption 2024-2034

We have lerecast land revaluations Lo accur in years 3, 6 and @
of the Long Terrn Plamn.

We revalus Progerly Plant and Equipmeant (PPE) every yaar
bazed on Local Govarfment Cost Index (LGCI)Y Capeax.
Oepraciation is calculated based on revalusd PPE each
year - degreciation on existing assets therefore increases
each year starting in Year 2 (a5 a result of the prior year

revaluation].

MZ Transport Agency Waka Katahi Fun-::ling.

Description of risk 2024-2034

Impact if

assumplion
not correct
2024-2034

Mitigation 2024-2034

Council assumes the NZ Transgort Agency Waka Kolahi Financial
Aggigtance Rate [FARY will remain at the same rate (51%) aver

Prajects and programmes thal doe not gualify for
Matiznal Land Transport Funding will need to be

Medium to high

{depending on

Changes ba the funding priorilies of NZ Transgart Agency Waka Kotahi are
outside Coundcils contrad, howeser any significant change e the FAR or NLTF

will be oblainad Trom the apgropriale sourcas as daetailad in

Councils Revenue and Financing Palicy.

unavailable,

the term of the Long Term Plan 2024-2034 and only deferred which may impact levels of service ar the |eweal of eligible works may reguire Coundil b2 reassess its transpart work programme
programmesf prajects with strong alignment with the continusd at 100% lacal share which is lkely to change) i crder Lo reduce oosts andfor e make up aperational and/or capital
Government Policy Statement an land transport will recaive impact rates and debt. I the FAR is reduced ar shartfalls, with potential impacts on rates and debt or levels aof service.
Mational Land Transport Funding (NLTF}. It assumes thal the projects no longer supparted, Coundil will nead to
projects included years 4 e 10 of the Long Term Plan will e decide whether Lo increase funding (an impact of
approved as fitting within the new Nablenal Land Transport approgimately s5-200M, typically on debl over years 4
Funding framawark when it i< released. to 100 ar @ rermove work Trom The plan (which may
impact on services).
Co-funding arrangements
It is assumed that for prajects where other partners are Partmers may no kenger be jn_a positign to provide Medium If eo-Tunding arrangerments changed, the viability of projects would be
contribuling part of the funding, this funding will continue (o be funding which may result in an increased level of reviewed and Caoundl would need o consider its ongeing commitment.
available. It & assumed that where Council could be eligible for funding from Council, or the termination of the Funding for projects may be scught lrom other souross.
government funding, e.g. infrasiructure and communily projects, praject.
Council will also seek this funding. Council will seek co-TEnanding
where available from central government owards
implementation of dimate change projects.
Sources of funds for the future replacements of assets
It is assumed that funding Tor the replacement of existing assets | There is a risk that a particular funding source is Ly Depreciation is used to fund remewals and is funded mainly through rabes

and wser charges. Should other sources of capital funding such as subsidies
or development/Minancial cantributions differ Trom lesels Torecast i a
particular activity, Council is able o aooess borrowings through various

gources as axglained under Loan -:I'rﬂl'l_.ll'_'lllll'_'"l.h SECIN.
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