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EXECUTIVE SUMMARY
The Council provides systems, including use of natural channels and
streams, to collect and dispose of stormwater from residential,
commercial and industrial properties in the urban area. The
stormwater systems in the rural area are largely open drains.
This Stormwater Asset Management Plan covers those stormwater
assets that the Masterton District Council currently owns and
operates.
This asset management plan should be read in conjunction with the
Long-Term Plan (LTP 2021-31) which is the districts overall plan for
the next ten years to promote the social, economic, environmental
and cultural well-being of the community now and in the future.
The plan contributes towards achieving the Masterton District
Councils stated community outcomes of being an easy place to move
around, achieving a strong sustainable economy, having an active,
involved & caring community. Making us a sustainable, healthy natural
environment, and also creating a knowledgeable resilient community.
Strategic and tactical asset management also plays a role in
improving social and environmental outcomes for Masterton.
The Council owned stormwater networks comprise of the following,
approximately 49.5 km of pipes, 567 manholes/sumps, stop banks,
and a retention dam. Records do not show how many properties are
connected by drain to the stormwater channels but estimates on data
collected to date show that there may be as many as 5000 private
outlets.
The collection of stormwater water is funded through targeted
location and usage rates per property. The total optimised

replacement cost of stormwater assets as at 1 July 2020 was
$38,664,428. With an optimised depreciated replacement cost of
$23,074,021. Possible new stormwater assets are also funded from
private developments.
There are risks associated with the collection of stormwaters and
those stormwater assets, and the main risk identified that may pose a
threat to the Councils stormwater assets is both possible climate
changes and the resulting GWRC predictions for flooding extents.
Although the capacity of Masterton’s reticulation is adequate to meet
current and forecast demand for stormwater collection, a lot of its
age and condition does vary considerably. The network has been
programmed for progressive renewals and upgrades over the next 10
years with an average estimate of $900,000.00 budgeted per year.
Three key aspects determine the performance of Stormwater Asset
management.
• Operation and maintenance of council owned Infrastructure
• Stream and water course weed control
• Sediment removal in streams and water courses.
Continued investigations on the risks including possible flooding
estimations & condition assessment surveys by Council Staff will
continue to provide greater detail on what maintenance & renewal
requirements there are. Public education programmes and
communication informing private property owners of their
responsibilities regarding stream and water course maintenance and
obtaining consents to remove sediment from watercourses are new
aspects of this Asset Management Plan.
Development of our Stormwater Management Strategy is in progress
and actions will be subject to any NRP appeals (due in 2021)
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INTRODUCTION
Background
The purpose of this stormwater asset management plan (“the Plan”) is
to provide Masterton District Council (“Council”) with a tool to assist
with the management of its stormwater assets (“the assets”). This
tool combine’s management, financial, engineering and technical
practices and is intended to:
• Ensure that an agreed level of service is provided to defined
standards at optimum cost.
• Be sustainable in the long term.
• Comply with regulatory requirements.
• Help Council to achieve the outcomes the community has defined.
This Plan was prepared in 2021, it supersedes Councils “Stormwater
Asset Management Plan 2018 - 28.

Scope of plan
Council owns, operates and maintains systems to protect properties
from flooding and to collect and dispose of stormwater from
properties in the Masterton urban area and the Castlepoint and Tinui
settlements. Some privately owned assets such as ‘kerb sockets and
drainage are recorded in the Councils assets register but these are
stored for information purposes only.
This Plan was developed to provide Council with a long-term view of:
• Where its stormwater facilities and services are currently at.
• What issues are likely to impact on it in the future?
• What level of service can be provided to the community in the
future at a cost that can be afforded?

All of the figures in this Plan are expressed in New Zealand dollar
values as at 30 June 2021 and unless noted otherwise, are in GST
exclusive terms.

Asset Management Processes
Council’s role in advocating on behalf of the region’s stormwater
users, ratepayers and residents is a key driver of the asset
management process. It enables sound arguments to be put to the
appropriate bodies to ensure equitable access to, and funding for, the
stormwater networks. Asset management plans clearly define the
communities, Council objectives and how these can be successfully
delivered within any environmental constraints that are identified in
the asset management plans.

Goals and objectives of asset ownership
• Council has adopted a funder-provider role delivering stormwater
services using a combination of in-house and contracted labour.
Council attaches a high priority to the role that it plays in the
provision of these services.
• Councils’ overall objective for the service is:
• To develop and maintain a drainage system to ensure the effective
removal of stormwater to acceptable standards as outlined in the
Wairarapa Combined District Plan, and do not exceed gully trap
levels.
• The reasons why Council is involved in this activity are:
−

The effective management of stormwater is necessary in
order to protect public safety and property.

−

The Health Act 1956 requires every territorial authority to
improve, promote and protect public health within its district
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and to provide ‘sanitary works’. Sanitary works include
drainage works.
−

−

−

Part 29 of the Local Government Act 2002 empowers Council
to provide, cleanse, repair and maintain all drainage works
necessary for the efficient drainage of the district.

Standards and guidelines
• In operating and maintaining its stormwater assets, Council
currently use the following standards and guidelines on a regular
basis as appropriate:
• New Zealand Water & Wastes Association (2006) New Zealand Pipe
Inspection Manual 2nd Ed.

The Rating Powers Act 1988 empowers Council to levy a
separate rate or uniform annual charge on properties
connected, or able to be connected, directly or indirectly to a
public drain.

• Standards New Zealand (2003) NZS3910: 2003 Conditions of
Contract for Building and Civil Engineering Construction.

The Building Code specifies that suitable appliances for the
disposal of refuse water in a sanitary manner (by inference
this includes the means of collection) are made available for
the inmates of a dwelling.

Summary of Assets

Asset management systems
Council administers ongoing administration and monitoring of any
works. This is to ensure the work is being carried out to Council’s
satisfaction in a cost-effective manner.
Council has installed an asset Management system called “Assetic –
Data’ which is a central strategic register and asset management
system for all asset classes. It includes in-built reporting, works
tracking and life-cycle costing. It is integrated with ‘Predictor’ for a
complete Strategic Asset Management planning and operational
system capable of holding all water asset information.

• Standards New Zealand (2004) NZS4404: 2010 Land Development
and Subdivision Engineering.
The stormwater system consists of 46km of pipes, 388 manholes, 106
soak-pits. Council also contributes to designated stop bank
protection works on the Waipoua, Waingawa and Ruamahanga Rivers.
Appendix A contains plans showing the location and extent of the
stormwater networks in the Masterton District.
The following table is a list of Masterton District current stormwater
assets.

Council has also developed an Engineering Lifelines plan, which
identifies vulnerable components of the stormwater assets and ways
of mitigating the degree of disruption likely to be incurred in a civil
emergency. Mitigating work identified in the plan will be progressively
implemented.
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Masterton District Stormwater Assets
Location

Urbans areas

Waipoua &
Ruamahanga rivers

Asset type

Unit

Quantity

Comments

Pipes

Km

49.5

150- 1800mm dia.

Manholes

No.

567

Soak pits

No.

106

Kerb sockets

No.

388

Although privately owned, these feed into the network

Watercourses

No.

96

Approximate length & mixed type

Weir drop structures

No.

3

On the Waipoua river only

Summary of asset management practice
The table below compares our current practice with appropriate and best asset management practice. (Based on International Infrastructure
Management Manual - IIMM guidelines)

Stormwater Asset Management Processes
Asset Management
Activity

Current practice

Appropriate

Best practice

√

Level of service

Inventory of assets maintained. Supplemented by contractor/specialist
reports on serviceability & condition.

Knowledge of assets

Inventory of assets maintained. Supplemented by contractor/specialist
reports on serviceability & condition.

√

Risk management

Strategic risk assessment 6 yearly. Operational risk assessment 3 yearly.
Emergency response plans developed.

√

Condition assessment

Contractors & specialist’s assessments.

√

Accounting / Economics

NCS accounting system. Accrual based system.

√

10

Operations

Contractors monitor & report any issues. Council staff carry out
inspections

√

Maintenance

Contractors monitor & report any issues. Council staff carry out
inspections

√

Performance monitoring

Reported monthly by contractor and annually by staff.

√

Optimised lifecycle Strategy

Performance & condition assessments used to prioritise lifecycle strategy.

√

Design Project /
Management
Asset utilisation /
Demand modelling
Quality Assurance /
Continuous Improvement

√

Expertise is contracted as required.
Utilisation derived from use data. Demand forecasting reliant on historic
records, staff knowledge, and demographics.
Improvements identified and in Plan.

√
√

Asset plan sophistication target level
The level of sophistication refers to the degree to which core and
advanced criteria for asset management planning have been
achieved. Criteria for core and advanced asset management planning
are set out in the International Infrastructure Management Manual.
(IIMM)
This plan sets out to achieve the minimum level of sophistication
where corporate expectations are expressed informally and simply.
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LEVELS OF SERVICE
Introduction
This Stormwater Asset Management Plan intends to match the level
of service the asset provides with the expectations of customers
given financial, technical and legislative constraints.
Asset activity plans can be readily aligned with strategic financial
planning. Formalised asset management systems and practices
provide the Council with key benefits, such as:
• Improved understanding of service level options and requirements.
• Minimum life cycle (long term) costs for an agreed level of service.
• Better understanding and forecasting of asset related
management options and costs.
• Managed risk of asset failure.
• Improved decision making based on costs and benefits of
alternatives.
• Clear justification for forward works programmes and funding
requirements.
• Improved accountability over the use of public resources.
• Improved customer satisfaction and organisation image.
Pursuing formal asset management planning enables council, as
owners of a comprehensive range of assets, to demonstrate to their
customers and other stakeholders that services are being delivered in
the most effective manner.

also reported, resulting in the presentation of a series of possible
options for future maintenance or improvement.

Customers and stakeholders
Council’s stormwater service customers include, Ratepayers,
Residents, Local industries and businesses, Health and Educational
institutions, and Emergency services
Council’s stormwater service stakeholders include, Greater
Wellington Regional Council, Rangitāne o Wairarapa, Ngāti
Kahungunu ki Wairarapa, The Department of Conservation, Wairarapa
Public Health, Ministry for the Environment, Ministry of Health, and
Ministry of Agriculture and Fisheries
Council has considered the following factors for Stormwater in
addition to those described in the LTP assumptions to assist in the
prediction of future levels of service:
• The improvement in the level of service for stormwater may
increase following the release of the 1 in 50 and 1 in 100-year
predictions of flood levels by GWRC.
The Council had previously adopted the following residential
stormwater drainage goals:

Previous residential Stormwater goals
Return period without
nuisance

Return period without
flood damage

Existing

10 years

50 years

New

10 years

100 years

The purpose of this Asset Activity Plan is to report on the current
service levels for each asset stream and how council operates these
on the community’s behalf. Options to vary the level of service are
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The council achieves these standards for the majority of the district’s
properties. However, achieving 100% compliance is an ongoing
stormwater management challenge for the council.

An Easy Place to Move
Around

• Providing stormwater services that help
to reduce flooding risk and surface
water on roads

Public meetings on special projects

Legislative and other requirements

The Council’s current policy is to ensure public consultation when
undertaking any major special projects as per our significance and
engagement framework.

Statutory requirements set the framework for the minimum
standards of service, which the assets have to meet, and are
generally non-negotiable. The key legislation relating to the
management of stormwater services are listed below.

Community outcomes consultation
Property and Community Facilities assets and services contribute to
the community outcomes outlined in the table below. These will be
reviewed every six years.

Community Outcomes

Relevant legislation affecting this activity
• Local Government Act 2002
• Health Act 1956
• Resource Management Act 1991
• Health & Safety in Employment Act 1992

Community Outcome

How Stormwater Assets contribute

A thriving and resilient
economy

• Ensure a continuous stormwater
service for industrial and/or commercial
purposes

• The Civil Defence Emergency Management Act 2002 (Lifelines
amend 2018)

An engaged and
empowered community

• Ensure a stormwater service that
meets NZ standards and contributes to
the health of the Community

• Public Bodies Contracts Act 1959

• The Climate Change Response Act

• Ensuring services are provided in an
equitable and culturally sensitive
manner
A Sustainable Healthy
Environment

• Providing stormwater services that help
to reduce flooding risk and associated
environmental damage

• The Local Government (Rating) Act 2002
• Public Works Act 1981
Relevant regulations affecting this activity
• NZS4404: 2010 Land Development and Subdivision Engineering
• The Building Code
Council policies affecting this activity
• Rating and Financial Policies
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Regional council policies and plans affecting this activity
• Regional Policy Statement for the Wellington Region
• Natural Resources Plan
Council strategic planning and other documents affecting this
activity
• Long Term Plan 2021-31
Other planning and other reference documents
• Wairarapa Combined District Plan 2011
Other organisations and bodies which council intends to work with
relating to this activity
• Central Government
• Greater Wellington Regional Council
• Rangitāne o Wairarapa
• Ngāti Kahungunu ki Wairarapa
• The Department of Conservation
• Wairarapa Public Health
Bylaws affecting this activity
• Masterton District Council Consolidated Bylaws 2019
Other corporate objectives include
• Providing our customers with a clear understanding of the services
available, their standards and associated costs and therefore the
ability to assess if their needs / aspirations are being met.
• Enabling Council to maintain a close link with its customers through
providing clear information about its service provision.

• Enabling and encouraging our customers to give informed
feedback to Councillors and/or officers as to the type of services
and service levels.
• Transparency and accountability to our customers about what we
provide and how we go about providing it.
• Provisions of benchmarks upon which Council can consult with
customers on future service requirements.
The Local Government Act 2002 (Schedule 10) states that a purpose
of local government is to promote the social, cultural, economic and
environmental well-being of its communities, now and for the future.
Council’s decision-making processes are structured to reinforce this
sustainable approach and the table outlines how Council is guided by
these principles

Annual residents survey
2020 resident survey Stormwater
The most recent survey was done in 2020 (Keyresearch May 2020).
Current performance based on recent survey results and compared to
national and peer group averages is assessed as being adequate for
the level of service desired by the community.
Introduction
The Masterton District Council has a requirement to measure how
satisfied residents are with the resources, facilities and services
provided by Council, and to prioritise improvement opportunities that
will be valued by the community
Research objectives
To provide a robust measure of satisfaction with Council’s
performance in relation to service delivery
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To determine performance drivers and assist Council to identify the
best opportunities to further improve satisfaction, including
satisfaction amongst defined groups within the district

our peer group. It also compares Council to other Local Authorities
throughout New Zealand and to previous Communitrak results, where
applicable.

To assess changes in satisfaction over time and measure progress
towards the long-term objectives

The following table shows the high-level results of the 2020 survey
and the historical Communitrak Surveys rating the level of service for
Stormwater.

Methodology
A statistically robust survey conducted online and via postal survey
with a sample of n=579 residents across the Masterton District area
Post data collection the sample has been weighted so it is aligned
with known population distributions for the Masterton District
Council area, as per the Census 2018 results, based on age, gender
and ethnicity
A total of 3,000 invitations were posted. At an aggregate level the
sample has an expected 95% confidence interval (margin of error)
of +/ 4.1%.
Data collection took place between 16 April and 24 May 2020
Notes
Due to rounding, percentages may add to just over or under (+/
1%) totals

Historical residential surveys
Council conducts a resident’s survey and meets with focus groups to
gain feedback on community perceptions of Council every year. The
National Research Bureau (NRB) has carried out ‘Communitrak’
surveys for Council every year since 1993. This is a means of
measuring Council’s effectiveness in representing the wishes and
viewpoints of our residents. It provides a comparison for Council on
major issues, and on our performance relative to the performance of
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Results of Masterton’s Communitrak Survey for Stormwater service.
SURVEY YEAR

VERY SATISFIED %

SATISFIED %

2020

11

38

SURVEY YEAR

VERY SATISFIED %

FAIRLY SATISFIED %

2018

5

2017

NEUTRAL %

*DISSATISFIED %

VERY
DISSATISFIED %

20

4

NOT VERY SATISFIED %

VERY DISSATISFIED %

DON’T KNOW

55

25

5

11

6

58

23

2

12

2016

9

63

14

1

12

2015

7

62

14

3

14

2014

4

67

12

2

15

2012

24

45

19

N/A

12

2011

20

47

20

N/A

14

2010

14

39

34

N/A

13

2009

20

41

23

N/A

16

38

40

12

N/A

10

26

Best practice

Peer-group (size)
National average

*Different survey provider for 2020 and different satisfaction scale.
*Readings prior to 2014 had a different satisfaction scale. No survey in 2013 or 2019
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Levels of service and performance measures
Levels of service, performance measures & targets
You can expect our Airport to:
• Facilitate and encourage maximum utilisation of the Airport.

Stormwater performance measures
Levels of
Service

Performance
Measure

Baseline Year

Provide an
efficient and
effective
stormwater
system to
minimise the
impact of heavy
rainfall and
reduce flooding
risk

Percentage of
residents satisfied
with stormwater
services

Current 64% (2016
base line year)

Mandatory:
The number of
complaints
received by a
territorial authority
about the
performance of its
stormwater
system.

Current Measure

19/20

Performance Targets
2021/22

2022/23

2023/24

Years 4-10

Maintain
satisfaction level
over 3 year

Maintain
satisfaction level
over 3 year

Maintain
satisfaction level
over 3 year

Maintain
satisfaction level
over 3 year

Average
satisfaction is
within 10% of the
peer group average

Average
satisfaction is
within 10% of the
peer group
average

Average
satisfaction is
within 10% of the
peer group
average

Average
satisfaction is
within 10% of the
peer group
average

≤ 2/1000

≤ 2/1000

≤ 2/1000

≤ 2/1000

19/20
Currently less than
0.67
in
1,000
properties (AP)
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Deliver
stormwater
services in a
manner that is
acceptable, safe
and where
possible
enhances the
environment

• ≤10 events

• ≤10 events

• ≤10 events

• ≤10 events

• Current Measure
0/1000
(properties)

• Less or equal to
1/1000

• Less or equal
to 1/1000

• Less or equal
to 1/1000

• Less or equal
to 1/1000

No consent
breaches that
resulted in
abatements,
infringements,
enforcements or
convictions

No consent
breaches

No consent
breaches

No consent
breaches

No consent
breaches

Mandatory:

19/20

• The number of
flooding events
that occur in the
council’s district

• 0 stormwater
related incidents

• For each
flooding event,
the number of
habitable floors
affected
Mandatory:
Compliance with
the territorial
authority’s
resource consents
for discharge from
its stormwater
system, measured
by the number of:
• Abatement
notices
• Infringement
notices
• Enforcement
orders, and
• Convictions,
received by the
territorial authority
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in relation to those
resource consents

Percentage of
stormwater
renewal
completed

Mandatory:
The median
response time to
attend a flooding
event, measured
from the time that
the territorial
authority receives
notification to the
time that service
personnel reach
the site.

Current Measure

Work complete to
programme work
for each financial
year

2019
100 per cent of
planned work

≤ 60 minutes

≤ 60 minutes

≤ 60 minutes

≤ 60 minutes

90% of planned
work completed

90% of planned
work completed

90% of planned
work completed

90% of planned
work completed

34 minutes

(Note: 2018 30%)
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How Stormwater levels of service contribute to our community outcomes
Community Outcomes
Levels of Service

Provide an efficient and effective
stormwater system to minimise the
impact of heavy rainfall & reduces
flooding risk.

A strong resilient
economy

A sustainable, healthy
environment

√

√

An active, involved
and caring
community

√

A knowledgeable
community

An easy place to
move around

√

This level of service aims to reduce the impact of heavy rainfall and the risk of flooding and consequent impacts, such as public health risks and damage to
private and public property, industry, roads and infrastructure. This contributes to both the public health of the community; and the community’s capacity for
growth and economic development, now and in the future.
Deliver stormwater services in a
manner that is acceptable, safe and
has minimal environmental impact

√

√

This level of service aims to ensure that services are provided in a way that is equitable and culturally acceptable, whilst maximising public health opportunities
and minimising environmental impact.

Desired levels of service
In 2014 invited stakeholders, service users and interest group
representatives attended workshops to consider the different
services Council offers. At each workshop, participants recorded
what they liked and disliked about the service, and then listed
suggestions for improvement. This feedback, along with information
gathered from surveys, meetings, trends, Annual Plan submissions

By further improving the effectiveness and efficiency of its systems
Council could improve service delivery.
Through such reviews specific work and/or projects could be
identified and assessed for affordability versus potential benefits.

and a range of other sources was used to help Council review service
delivery.
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Potential Enhancements / Improvements for Stormwater Service

Potential options of Enhancements / Improvements for Stormwater Service
Option to improve service

Justification

Benefits

Cost implication

Network condition assessment and
implementation of potential
enhancements identified as a result
of this.

Customer feedback &

Improved service e.g. reduced
flooding risk

The cost of improvements will
be determined as specific
projects are identified

Opportunities to enhance
knowledge and asset management
systems:

Ensure targeted and efficient use
of limited financial resources

The cost of improvements will
be determined as specific
projects are identified

Investigate/model an increase in the
Level of Service from 1:50 to 1:100

Flood protection

Identify options to reduce flooding
risk

$150,000 (investigation work)

Implementation of projects to
increase LOS from 1:50 to 1:100 flood
return

Flood protection

To be determined

To be determined

Henley Lake Storm water ingress

Possible water quality
improvements

Improved water quality for lake
users

$300,000

Stormwater catchment discharge
management strategy

Improve level of service

Environment and manage
discharge

$150,000

Establish Urban stream management
schemes. Including sediment
removal and erosion protection

Enhance and protect our
stormwater stream network

Environment LOS

$100,000

Risk management
Opportunities to add value and
enhance service
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Past performance measures
Following table shows the performance measures for the stormwater activities, and whether Council has achieved these, over the past 5 years.
This information was obtained from the Annual Reports for each year. Note it gives a reasonably simplistic view of Councils performance and the
reader is referred to the Annual Reports for further details.

Past Masterton District Stormwater Performance Trends
Performance Measure

2013/14

2014/15

2015/16

2016/17

2017/18

2018/19

2019/20

Customer satisfaction with
stormwater services and maintain
satisfaction level.

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Proportion of reported stormwater
ponding incidents cleared within two
days of a rainfall event ending.

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Complete a three-yearly assessment
of stormwater provision in the district

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Compliance with resource consents.
100% compliant

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Proportion of reported stormwater /
flooding incidents that resulted in
residual environmental effects.

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

Achieved

N/a

N/a

N/a

N/a

N/a

Not achieved

Achieved

100% Achieved.

Less than 1%
Percentage of stormwater renewal
completed
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Financial summary
Current costs
In 2019/20 Stormwater Services, delivered at current levels of service,
cost:
• Operating Expenditure

$694,100

• Rates contribution:

$500,414

• Proportion of Total Cost:

72%

To maintain current levels of service, further maintenance and
renewal work may need to be undertaken. For more information re
specific projects identified, please refer to sections: Future Growth
and Demand; Risk Management and Life Cycle Management

Cost of enhancing current levels of service (los)
A number of projects and activities have been proposed as suggested increases or decreases in the current service levels. None of the projects are
required to maintain existing levels of service and have been included in this Plan to facilitate decision-making at Council

Work and cost required to enhance current level of service
Action/Work

Driver

Estimated cost

Scheduling

How this is funded

Stormwater catchment discharge
management strategy

To improve the level of service for
stormwater catchment and dispersion

$150,000

2021-22

Rates

Establish Urban stream management
schemes. Including sediment removal
and erosion protection

Enhance and protect our stormwater
stream network

$100,000 p/a

From 2022

Rates
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FUTURE GROWTH AND DEMAND
Introduction
The objective of asset management is to create, operate, maintain,
rehabilitate and replace assets at the required level of service for
present and future customers in a cost effective and sustainable
manner. This Plan must therefore forecast the needs and demands of
the community now and in the future and outline strategies to
develop the assets to meet current and future needs.

The impact of demand drivers on future stormwater services are
summarised in following table
Expected Impacts of Demand Changes for Stormwater Services
Expected Impacts of Demand Changes for Stormwater Services
Demand driver

Future impact

Future demand (for the next
10 years)

Population

Low/med

Negligible to slight increase
on demand

With a reasonably low population increase (1% forecast growth),
Council does not expect the demand on stormwater to change
significantly. The household distribution and urban/rural split should
continue to be monitored. If the rural population does continue to
increase on the outskirts of the urban area, this growth could be
accommodated by expanding existing urban facilities.

Climate changes

Moderate

Unknown

Demand for
improvement in
services

Outcomes from public
consultation and annual plan
Low/moderate submissions will be
considered

Changes in Customer Expectations

Changes in customer
expectations

Outcomes from public
Low/moderate consultation will be
considered

Population effect

Customer expectations may influence service levels. Changes that
are likely to impact on stormwater services include customers
wanting increased levels of protection from flooding.
Increasing the provision for cleaning and maintenance of the
stormwater system to restore its capacity, and planned renewals and
upgrades, will provide enhanced flooding protection compared to
current protection.

Demand Forecast and Response Strategy
Overall demand drivers are expected to have a low impact on future
demand for stormwater services.
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Cost of responding to growth and demand changes
The key actions and issues identified in this section that may require attention and/or intervention, and the costs associated with the proposed
work, are outlined in the following table;
Stormwater Work required to meet Growth & Demand
Action/work

Driver for action

Estimated cost

Scheduled for

How this will be funded

Climate change

It is possible that climate change
impacts will require future work to
mitigate and/or adapt. MFE
estimates for Wairarapa are now
available for climate change in the
Wellington & Wairarapa region.
South stop bank Waipoua
North stop bank Waipoua

No specific climate change
projects are planned though any
new projects any upgrades will
factor in the latest climate change
estimates

On going

Investigative work will be
covered by existing budgets,

$6,000,000

2021 -

GWRC has allocated funding.
(MDC TBC.)

Flood plain mitigation for the
Waipoua stop bank.

$2,000,000
Works to improve flood
protection

Landfill/Cemetery flood protection

$200,000

2021/22

MDC water supply pipeline

$298,500

2023/24

$20,000

2025/26

Hood aerodrome

$755,250

2026/27

$50,000
Within existing budgets

2027/28
2021

Masterton WWTP
Resilience

50% loan/rates and 50%

Paierau road

Review resilience options for the
district plan stormwater strategies.
- hydraulic neutrality
- designated overland flow paths

Within existing budgets
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Conclusion for the future demand on assets
The existing stormwater system, especially following cleaning, has
sufficient capacity to accommodate changes in demand discussed in
this section. Trends and potential impacts will continue to be
monitored and this Plan will be updated accordingly.
Further research is recommended to assess:
• Council will develop strategies for the various possible projections
as to the likely risks of climate changes.
• Strategies required having the asset capacity to accommodate the
GWRC 1:50 & 1:100-year flood prediction modelling.
• Council to work with GWRC toward the mitigation of the hazards
that are possible through flooding of the Waipoua.
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• enhance MDC’s ability to achieve business objectives

RISK MANAGEMENT

• maintain the integrity of services

Introduction

• safeguard assets, people, finances, and property

Risk Management is the term applied to a logical and systematic
method of establishing the context, identifying, analysing, evaluating,
treating, monitoring and communicating risks associated with any
activity, function or process in a way that will enable organizations to
minimize losses and maximise opportunities. Risk Management is as
much about identifying opportunities as avoiding or mitigating losses.

• create a culture where all employees accept responsibility for
managing risk
• ensure that MDC can adequately and appropriately deal with risk
and issues as they occur
• demonstrate transparent and responsible risk management
processes which align with and demonstrate good governance

Risk Management in asset management planning is a requirement of
the Local Government Act 2002. It should be used when there are:

• identify opportunities and promote innovation and integration

• Large potential damages/losses

• record and maintain a risk management framework aligned with
the AS/NZS ISO 31000:2018 standard

• Changing economic conditions
• Varying levels of demand for services

• utilise risk management process outputs as inputs into MDC
decision-making processes

• Investments that lie outside the ability to fund
• Important political, economic or financial aspects

Following are the processes involved in the risk management:

• Environmental or safety issues

Risk management process

• Threats or changes to service levels

The process followed for this Plan was:

The risk management process is defined as ‘the systematic
application of management policies, procedures and practices to the
tasks of identifying, evaluating, treating and monitoring those risks
that could prevent a local authority from achieving its strategic or
operational objectives, or plans, or from complying with its legal
obligations’.
In September 2019 MDC adopted a Corporate Risk Management
Policy. As per the policy the main policy objectives are to:

Strategic level risk assessment:
•

Review of Masterton District Council Asset Management
Processes Risk Management (Waugh Consultants, 2006) in
conjunction with asset managers and production of a revised
report: Masterton District Council Asset Management Processes
Risk Management (Waugh Consultants, 2011)

•

Risk Management Update (Waugh Consultants, 2014)

•

The impact of the Waugh Update (2011 & 2014) was reviewed at a
strategic level in conjunction with the risk assessments carried
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out by Council staff. The risk management analysis is now
consistently incorporated into all respective asset management
plans
•

2017 Council risk review undertaken following the Waugh Risk
management assessments.

•

Production of a report: Masterton District Council Asset
Management Processes Risk Management (Waugh Consultants,
2020)

Risk review 2020
The 2020 risk management review process included:
• A review of the MDC Risk Management Policy and Corporate Risk
framework

Staff Workshops
The 2020 risk review process and results presented in this report are
based on the opinions and perspectives of asset management on
operational MDC staff. Risk assessments based on opinion are
particularly useful in extracting perceived issues/problems relating to
an activity, and in provoking discussion as to why one issue has a
higher risk than another. Much of the value of this type of risk
assessment exercise is gained when it is completed by groups of
staff, as it tends to lead to questioning of assumptions surrounding
the activity that may no longer be valid. The results presented should
be challenged and reviewed as necessary within the wider corporate
context and whenever additional asset information is obtained.

• Review of and alignment of risk register format with the Corporate
Risk Register

Qualitative asset condition and performance information is an
important indicator of physical asset risk. Whilst specific asset
condition has not been investigated in detail as part of work, asset
condition and performance issues have been identified in the risk
registers.

• Update of the risk registers.

Risk Register Update

Risk review objectives

Improvements

The objectives of the 2020 Risk Management Review process include:

The updated risk registers have been further developed to include
likelihood and consequence scorning for the following, three stages
of risk exposure:

• Risk review workshops with Council’s Infrastructure managers

•

Update the MDC risk assessments and mitigation measures
reflecting latest MDC risk management policy and practice.

•

Detailed risk registers that record latent (untreated) risk scores,
current practise risk scores and residual risk (when identified
improvement s have been implemented).

•

Support the 2021-31 LTP financial programme development where
risk is a driver for capital or operational funding

•

Un-treated risk,

•

Current or existing [E] risk rating, recognising existing processes
that manage or mitigate the risk,

•

Residual risk or proposed [P] risk rating, a proposed process that
if implemented will manage or mitigate the risk to its lowest level.
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Current risks with a score of 12 or higher, have been included in the
improvement plans. The residual risk actions help to define the
improvement actions.

CONSEQUENCE TABLE AND SCORES
Likelihood

Score

Risk Methodology & Scores

Insignificant

1

Minor

2

Moderate

3

Major

4

Catastrophic

5

−

Risk Stages

As mentioned, the risk registers have 3 risk scores 1 for each stage
i.e. untreated, current practice and residual risk
−

Risk Scoring Process

Step 1:
Every risk is scored by assessing and allocating a score for both the
likelihood and consequence of each score the scoring is based on the
following tables:

Step 2:

LIKELIHOOD TABLE AND SCORES
Likelihood

Score

The risk score is calculated by multiplying the ‘likelihood’ score by the
‘consequence’ score

Rare

1

Likelihood score x consequence score = Risk score

Unlikely

2

Moderate

3

Likely

4

Almost certain

5

This scoring process is repeated for each of the 3 risk stages.
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The table below details the Risk Rating categories and potential
implications for the following areas legislation, Community
expectation financial and environmental.
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Risk review outcomes

RISK RATING CATEGORIES
Risk
Rating

Communit
y
Expectatio
n

Risk
Scores

Legislation

Critical
(4)

> 19

Commission Expectation Detriment Widespread
ers
s not
al effects long-term
Appointed obtainable > $0.5m
effect

High (3)

Adverse
Audit
12 to 19
Opinion or
Disclaimer

Moderat
e (2)

Low (1)

Insignific
ant
(0)

5 to 11

Qualified
Opinion;
Warning
over noncompliance.

Financial

Environme
nt

Expectation
s not
Detriment
Long term
obtainable al effects
effect
medium
> $50k
term
Expectation
s not
obtainable
in short
term

Detriment
al effects Short term
between reversible
$10k effect
$50k

3 to 4

Reversible
Faults
Detriment
Minor nonand
within
al effects
compliance
contained
agreed LoS <$10k
effect.

2 or
lower

Compliance

Expectation
No effect
s reached

This section of the report provides an overview of the critical and high
risks per activity, with the detailed risk registers attached as
appendices.
Assets and Operations Group Risks
A number of Assets and Operations Group risks common to all the
activities were identified. These risks have been grouped together as
common group risks in this section of the report. Doing this reduces
duplication of these risks in each individual activity risk register,
streamlining the management and reporting of these risks.
Some of these common Group risks have different responses and
mitigations measures in the different activities. Where this is the
case the risks are included in the activity specific risk registers.
Key Risks & Group improvement items
The tables below summary the Assets and Operations Group key risks,
highlighting the raw risk , current risk and potential improved risk
scores if improvement actions are implemented:
The table below also summarises the improvement actions that if
implemented reduces the individual risk scores:
RISK DESCRIPTION

No effect
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STORMWATER IMPROVEMENT ITEMS

STORMWATER IMPROVEMENT ITEMS

Score summary

Score summary

Risk Description

Raw Current Improved
Improvement Items
Risk Risk
Risk

Lack of
Succession
planning

20

New-pandemic
impacts on all
aspects of service
delivery

20

New-Inability to
deliver all services
and projects due
to pandemic
impacts

Low level of
Completion of
annual Capital
Works programme
as required to
maintain

16

16

15

12

12

12

4

9

6

4

[P] develop robust
succession plans for key
positions. Develop staff
recruitment/retention
strategies
[P] Ongoing pandemic
response planning and
reviews

[P] monitoring impacts
and revision responses
and budgets
[P] Obtain executive
agreement so that desire
to employ locally is
balanced against need to
attract resource from
outside of MDC to deliver
on time.

Risk Description

Raw Current
Risk Risk

Improved
Improvement Items
Risk

conditions and
LOS

[P] Capital delivery
process & Procurement
planning
review and improvement

New-Reductions
in budgets due to
pandemic and
affordability
impacts

New-SW network
reliant on streams
and natural land
drainage

New-Increase
frequency and
intensity of severe
storm events

20

16

12

16

9

9

[P] monitoring impacts
and revision responses
and budgets

[P] Review SW LOS and
design standards
[P] identify SW
improvements
[P] Review land
development SW design
standards/SW neutrality

16

12

6

[P] Upgrade of SW
network
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STORMWATER IMPROVEMENT ITEMS
Score summary
Risk Description

Raw Current Improved
Improvement Items
Risk Risk
Risk

High rates of
Inflow/Infiltration

16

12

4

leading to
overflows

New-Poor or no
sustainability and
zero carbon
planning leading
to noncompliance

[P] WW I/I from property
flooding (e.g. into gully
traps
or vents) may require SW
management.

16

12

4

[P] Develop activity plans
and actions based on
Council objectives and
policy
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Cost of mitigating identified risks
The key actions and issues identified in this section that may require attention and/or intervention, and the costs associated with the proposed
work, are outlined in the following table.
Stormwater Work required to mitigate risks
Action/work

Driver for action

Estimated cost

Scheduled for

How this will be funded

Climate change

It is possible that climate change
impacts will require future work to
mitigate and/or adapt. MFE
estimates for Wairarapa are now
available for climate change in the
Wellington & Wairarapa region.
South stop bank Waipoua
North stop bank Waipoua

No specific climate change
projects are planned though any
new projects any upgrades will
factor in the latest climate change
estimates

On going

Investigative work will be
covered by existing budgets,

$6,000,000

2021 -

GWRC has allocated funding.
(MDC TBC.)

Flood plain mitigation for the
Waipoua stop bank.

$2,000,000
Works to improve flood
protection

Landfill/Cemetery flood protection

$200,000

2021/22

MDC water supply pipeline

$298,500

2023/24

$20,000

2025/26

Hood aerodrome

$755,250

2026/27

$50,000
Within existing budgets

2027/28
2021

Masterton WWTP
Resilience

50% loan/rates and 50%

Paierau road

Review resilience options for the
district plan stormwater strategies.
- hydraulic neutrality
- designated overland flow paths

Within existing budgets
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Climate change and stormwater protection
Climate change will increase the risks from natural hazard events that
already occur within the district, particularly as a result of:

developed may change current and forecast project, work and
maintenance programmes

• sea level rise, exacerbating the effects of coastal erosion and
inundation and of river flooding in low lying areas, especially during
storm surge;
• increased frequency and intensity of storm events, adding to the
risk from floods, landslides, severe wind, storm surge, coastal
erosion and inundation; and
• increased frequency of drought, placing pressure on water
resources and increasing the wildfire risk.
More frequent droughts may also affect the security of water supply.
Currently we rely on adequate water flows from the Waingawa River
and have no stored water for a prolonged drought.
Our overall approach in response to these effects is to manage
through mitigation of causes and adaptation to effects. Policies and
responses will need to be robust to a range of possible futures, rather
than relying on a single ‘forecast’.
Climate change is projected to have the impacts shown in the table
below on the Masterton district coast. These are expressed as a
range, as there are several scenarios considered when making
projections.
We have based our planning on the NIWA modelled regional climate
change projections (known as the Whaitua tables). The scenarios are
expressed as a range, from higher emissions to lower emissions for a
number of climate related parameters.
Council is preparing a Climate Change mitigation strategy during
2021/22. Projects from investigations as this strategy to being

Notes
https://www.gw.govt.nz/assets/Uploads/WhaituaClimateChangeprojectionsMarch2
020.pdf
Rcp4.5 mid-range scenarios where greenhouse gas concentrations stabilise by 2100
Rcp8.5 is a high concentration scenario where the ghg emissions continuing very
high. In the light of new technologies and improvements it remains a valid way to test
the sensitivity of the climate variables.
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Climate Change Wairarapa
By 2040, seasonally the region could expect*:
• 0.7°C to 1°C
• Between 5 % less rain,
temperature rise
to 5 % more rainfall

Ruamahanga

Wairarapa Coast

• Up to 30 Increased • 0.12 to 0.24 metres
hot days over 25°C above present

Impacts
• Increased human heat stress and mental health • Increased prevalence of drought delivering
issues, rurally and in urban centres
urban and rural water shortages, and increased
pressure on water infrastructure, including
• Increased temperatures in urban centres due to
water storage
human activities, large areas of concrete,
buildings and vehicles
• Saltwater intrusion on groundwater

• 0.5°C to 1°C
• Between 0 % less rain,
temperature rise
to 5 % more rainfall

• Increased risks of pests (such as wasps, rodents • Decreased water quality and increased levels of
and fruit flies) and diseases (including risks to
toxic algae which impacts biodiversity,
human health) and biodiversity losses
recreation and drinking water sources

• Up to 30 Increased • 0.12 to 0.24 metres
hot days over 25°C above present

• Increased air pollution and seasonal allergies
•

By 2090, seasonally the region could expect*:
• 1.2°C to 3°C
• Between 0 % less rain,
temperature rise
to 10 % more rainfall

Ruamahanga

• Up to 80 Increased • 0.68 to 1.75 metres
hot days over 25°C above present

•
•
•

• 1°C to 3°C
• Between 10 % less rain,
temperature rise
to 5 % more rainfall
•

Wairarapa Coast

−

• Up to 60 Increased • 0.68 to 1.75 metres
hot days over 25°C above present

•

• Increased flooding, slips and landslides affecting
land, houses, roads and other assets, public
Higher demand for drinking water at times when
transport and rural productivity
water is likely to be scarcer
• Flood protection infrastructure Levels of
Stress on ecosystems and associated impacts
Service reduced overtime
on health and economy
• Impacted rural community due to reduced
Range and habitat of native plants and animals
agricultural production
will change-extinction of some species
• Reduced soil fertility
Higher temperatures may allow for different
crops to be grown.
• Regional parks negatively affected by both
drought and flooding
Timing of seasonal activities such as flowering,
breeding and migration will change.
• Higher stress on indigenous ecosystems, plants
and animals, especially with drought
•Several fold increase in urban and rural wildfire
risk – a particular concern for water supply
• Reduced workplace productivity

Source: MFE , GWRC and NIWA climate change summaries. Updated 2020*Projected changes are relative to 1995 levels. The numbers provided are mid-range estimates of
what the change is projected to be and should not be taken as definitive values.
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Increased flood risk
As well as the main township of Masterton, our district has other
smaller communities such as Castlepoint, Taueru, Tinui, Mauriceville
and Riversdale. Two of these communities are situated along its
coastal edge. The urban developments are subject to flooding from
the many streams and rivers which drop fast out of the ranges and
then slow down and spread out on the plain on their way to the sea.

a range of analytical techniques to identify hundreds of Masterton
properties as being at potential increased risk of flooding.
We are working with GWRC to confirm predictions for flood events.
The overriding issue is to ensure timely protection measures are in
place against a 1 in 100-year flood to preserve our community and our
economy. Until levels are confirmed, and any mitigation required is in
place, there may be implications for any proposed developments in
the town centre, the library project and the town’s overall economic
development.

In high rainfall events, the volume and rate of flow of the water
coming down the waterways rises quickly and residual ponding, once
the waterway levels have dropped, can be significant.

Earthquake resilience risks

The climate change projections suggest that very heavy rainfall
events are likely to become more frequent, especially in the Tararua
ranges during north-westerly storms and the Wairarapa during
southerly storms. This will present very significant challenges in how
we manage our assets.

Parts of Masterton are built on old flood plains that could be subject to
liquefaction in a major earthquake. Part of MDC’s bridge and
reticulation renewals programme involves using different
construction methods and materials to provide greater earthquake
resilience in pipelines.

Stormwater eventually finds its way to the sea. The level of the sea at
the time the stormwater is flowing down the rivers influences how
fast and how much of the stormwater can drain away. If the sea level
is high enough, it can prevent the water flowing away out to sea
causing it to back up and overflow inland. The rise in base sea level is
caused in part by rising ocean temperatures – heated water expands.

We do not consider that this risk is so great that the renewals
programme should be brought forward. Instead, we will address
resilience at the time pipes and bridges are replaced.

In addition to this effect, rising ocean temperatures mean that storms
generated at sea will contain more energy, for example be more
intense. This in turn means that storm surges and wave heights will be
higher. All these factors combine to significantly increase the risk of
inland flooding on the district’s coastal plains.
GWRC has recently collated data gathered from 20 years’ research
and new data using aerial photos, electronic flood mapping tools and

Three Waters Reform
The Three Waters Reform is a process that central government is
leading to consider the future of the three water services councils
currently deliver – drinking water supply, wastewater and stormwater
- and who is best placed to provide these in future.
The Council has signed a Memorandum of Understanding (MoU) with
central government agreeing to take part in exploring options for the
future. The work we are doing with central government is to identify
approaches that could benefit the future delivery of these services.
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We expect to have more information on the proposal for Three
Waters in May 2021. Once we know what central government is
suggesting, we will assess what that means for our community and
come back to the community before we decide whether to continue
to participate in the reform process or opt out.
We expect to have to make that decision later in 2021. If we choose to
participate, the proposal is likely to be implemented during the
2023/24 financial year.
Regardless of the outcome of the reform process, we know
communities will need drinking water and wastewater services,
whether they are delivered by the Council or another organisation.
The Three Waters activities are included in our financial strategy and
the infrastructure strategy. These strategies, along with other
supporting information like our forecasting assumptions and
disclosures, give a complete and accurate set of information on the
medium-term and long-term financial situation for these services.

More information on the Government’s reform strategy and timeline is
available at https://www.dia.govt.nz/Three-Waters-ReformProgramme

Conclusion
Risks, at a strategic level, relevant to the wastewater assets were
identified and assessed by both Council staff and Waugh Consultants
Ltd.
Risks, at an operational level, relevant to the Wastewater assets have
been identified as a result of this work, the 2014 PHRMP review, 2020
risk workshops, Leak Detection Studies and Condition Assessment.
Operational risks identified through these projects have been
assessed and incorporated into this Plan.
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LIFE CYCLE MANAGEMENT PLANS
Introduction
Life cycle management plans were prepared for the stormwater asset
group and they include the following information:
• Asset description (including physical parameters,
capacity/performance, condition, valuation, historical
expenditure, critical assets, significant negative effects, resource
consents, data confidence levels)

Council contributes financially to the maintenance of the stop-banks
that protect the Masterton urban area and Council assets only. Other
stop-banks in the district are currently maintained by GWRC.
The stormwater system has relied largely on the small streams,
creeks, etc. which flow from west to east as a means of disposing of
stormwater, with piped sections used to transfer water to these
outlets. Council has a policy of requiring buildings to dispose of roof
water on the sections via soak pits in the first instance before
discharging to the stormwater system.

• Asset creation plan

Historically flooding of dwellings has not occurred largely due to the
presence of secondary flow paths (i.e. roads). However, in July 2017
due to extreme rainfalls (over 100mm in 2 days, the second major wet
weather event in 2017 - 114mm in 2 days April 2017) a few properties
were impacted by flood water. These were mainly the result of local
stormwater facilities not functioning fully due to blockages.

• Financial forecast

Note:

• Design standards
• Maintenance plan
• Renewal/replacement plan

• Disposal plan
Over time a network of culverts, pipes, drains and sumps has been
established to assist in the timely removal of stormwater. In rural
areas these are largely open drains but in urban areas a network of
both piped and open drains are formed. Council’s role is to ensure
that the reticulation continues to operate in a manner that minimise
the effects of stormwater on property.
This plan covers the stormwater assets in the Masterton urban area
that Council owns and maintains. This includes, Pipes, Manholes,
Outfall weirs, Stop-banks, and the erosion protection seawall at
Castlepoint.

−

Road channels, sumps and sump leads are considered roading
assets and as such their maintenance and operation are
covered in the Roading Asset Management Plan.

−

Maintenance of the myriad open channels within the
Masterton urban area has traditionally been the responsibility
of the property owner. This still applies to most open channel
drains and creeks/streams, the exception being the Upper
Plain cut off drain to which Council has undertaken
maintenance.
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Asset description

The following table summarises the stormwater network in
Masterton.

Physical Parameters
The stormwater reticulation varies in size from 75mm diameter up to
22,500mm diameter and uses pipes made of earthenware, concrete,
steel, aluminium, PE, and PVC. Overall length of pipework is
approximately 49,547m. The earliest pipes were laid in the 1920s.

Masterton’s open channel network is approximately 96,152m long and
comprises of both natural & modified watercourses.

Masterton stormwater pipes by diameter, length & material
Diameter
mm

AC
m

Alu.
m

Steel
m

Conc.
m

75

EW & Drain
m
72.80

85

27.41

18.50

150

2.53

15.26
74.77

200

29.9

100

574.24

110
125

225

346.35
48.24

250
300

186.6

335
375
400
450

209.52

525
540
600
675

112.83

1407.33
123.35
6783.61
921.34
10635.37
259.38
1705.07
94.26
4873.84
1733.73
159.32
2644.66
114.22

729.78
28.56
506.61
97.02
438.40
216.50
208.22

PVC & PE
m
55.63
962.15
127.28
228.61
508.05
116.92
183.10
1667.26
108.61
380.38
10.15

Other
m
9.48
559.87
12.91
799.60

280.12
256.90

16.76
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2079.49
822.22
47.64
1423.73
107.94
148.36
17.97
25.61
18.18
745.23
27.15

750
760
825
900
1000
1200
1350
1500
1600
1800
22500

20.70

25.33

Not sized

246.43

Totals

322.35

503.12

36919.00

2872.13

4348.14

2354.50
4336.17

Length (m) - Age (years)
16762.83005

18000
16000
14000
12000
10000

6945

8000
6000
4000

4482

3058

3838

5324

4846

2000
0

1 - 10

11 - 20

21 - 30

31 - 40

41 - 50

51 - 60

1400

1740

61 - 70

71 - 80

796
81 - 100

Unknown
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Masterton Stormwater pipe by attributes
12000

AC m

length of pipe meters

10000

Alu. m
8000

Steel m

6000
4000

Conc. m

2000

EW & Drain m

0
Diameter of pipe

PVC & PE m

Masterton District Council Stop banks
Location

Length m

Earthworks volume m3

Armouring Volume m3

Waipoua River left bank

1,185

5,960

928

Waipoua River right bank

1,395

7,993

740

Ruamahanga River

1,500

Total

4,080

0
13,953

1,669
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Asset condition

overloading and
potentially contribute
to flooding.

The condition of the stop banks is checked on an ‘as required’ basis.
Council continues to CCTV the stormwater network and grade as
detailed in NZPIM, accumulating reasonably consistent records of
condition.

Cultural

None identified

Environmental

Failure or blockages
could contribute to
overloading and
potentially contribute
to flooding.

Maintenance and
renewals aim to
minimise failures and
blockages

Economic

Failure or blockages
could contribute to
overloading and
potentially contribute
to flooding.

Maintenance and
renewals aim to
minimise failures and
blockages

The condition grading of each pipe comprising the stormwater
network will be recorded, from 1 (very good) to 5 (very poor). These
grades are based on the NZ Gravity Pipe Inspection Manual
Where no information existed, the pipe was default graded ‘3’.
There is less known about the condition of the stormwater pipes
than either the sewerage or water networks as they only flow
intermittently and have in practice necessitated much less
maintenance.
It is also recommended that these grades be shown on plans of the
reticulation to assist with planning maintenance and renewal work.

Significant negative effects – Stormwater
The significant negative effects of stormwater systems in the
Masterton district are outlined in the following table.

Significant Negative Effects of Stormwater Services

Social

Significant Negative
Effects

How We Do/Will Mitigate
This

Failure or blockages
could contribute to

Maintenance and
renewals aim to

minimise failures and
blockages

Resource Consents
Council does not currently hold any resource consents pertaining to
stormwater reticulation in the District. However, it is likely that
GWRC will require consents to discharge in the future

Asset Valuation
The Stormwater asset components were valued as follows, as at
30th June 2020. Data was sourced from the MDC Annual Report
2020.
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Historical Expenditures
Asset Valuation - Stormwater (WSP 2020)

Item

Optimised
Replacement
Cost ($)

Optimised
Depreciated
Replacement
Cost ($)

Annual
Depreciation

33,318,738

Riversdale
Stormwater

2,053,926

$1,764,832

21,040

Castlepoint
Stormwater

853,165

$645,253

8,563

Stop banks &
weirs

2,438,599

Wainuiomapu
Diversion

1,481,244

Castlepoint
Foreshore
Seawall

2,461,588

$1,960,719
855,883

2,053,408

Historical Expenditure - Masterton Stormwater

($)

Stormwater
Reticulation

14,598,533

Refer to Council’s Annual Reports for more detailed information on
the historical operating and maintenance costs of the stormwater
reticulation.

Renewal

Costs of

Total

Expenditure ($)

Maintenance ($)

Expenditure ($)

2007-08

0

376,393

376,393

2008-09

1,561,047

502,716

2,063,763

2009-10

38,690

491,072

529,769

2010-11

125,974

497,364

623,338

2011-12

343,821

468,508

812,329

2012-13

192,182

501,451

693,633

2013-14

74,280

584,180

658,460

2014-15

167,672

282,445

450,117

2015-16

88,925

270,952

359,877

2016-17

150,000

379,452

529,452

2017-18

200,000

343,418

543,418

273,683

$18,075
21,821

30,596
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2018-19

330,000

407,404

737,404

2019-20

440,320

397,413

837,733

2020-21
planned

402,000

404,622

806,822

three-yearly revaluations, as required by accounting standards. The
following graph shows the rate at which we will accumulate
depreciation reserve funds will not be fast enough to meet our large
planned capital expenditure projects. This means that for those
significant capital projects loan funding will be utilised.

Critical Assets

HISTORICAL EXPENDITURE STORMWATER

Stomwater historical expediture
2500000
2000000
1500000
1000000
500000
0

Council has identified the critical water supply assets as being.
• The Chapel Street (Town) Drain, and stormwater connections to
the Waipoua Stop bank
• Fourth Street retention pond

Data Confidence Level
The data confidence levels for this asset are shown in the following
table where, A = Highly Reliable, B = Reliable, C = Uncertain, and D =
Very uncertain

Stormwater Data Confidence Levels
Net costs for Historical Expenditure - Masterton Stormwater Renewal Expenditure
($)
Net costs for Historical Expenditure - Masterton Stormwater Costs of Maintenance
($)
Net costs for Historical Expenditure - Masterton Stormwater Total Expenditure ($)

Future Projections

Attribute

D

C

B

A

Physical Parameters

Future depreciation expense will be based on existing depreciation
that flows out of infrastructural valuations, plus the additional
depreciation that is generated by new capital expenditure and the
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Asset Capacity

Pipes
Council’s stormwater design standards are summarised in the following
tables for existing developments and for new developments.

Minimum Acceptable Drainage Standards for Existing Developments (MDC, 1995)
Asset Condition
Zone

Primary
System
Return Period
(yrs.)

Total System
Return Period
(yrs.)

Freeboard (mm)

Residential

10

50

200

Commercial

10

50

50

Industrial

10

50

50

Valuations

Historical Expenditures

Design Standards

Minimum Acceptable Drainage Standards for New Developments (MDC, 1995)

Design Standards
Current engineering MDC prescribed design standards for all new
Stormwater assets are built and installed to the Representative
Concentration Pathway (RCP) 6 - emissions peak around 2080, then
decline.
Our assumed climate change emissions range is RCP 4.5 to RCP 8.6

Zone

Primary
System
Return Period
(yrs.)

Total System
Return Period
(yrs.)

Freeboard
(mm)

Residential

10

100

500

Commercial

20

100

200

Industrial

10

50

100
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Stop banks
Design and construction of any new stop banks on rivers would be
managed by GWRC, with input from Council where required.

Maintenance Plan
Maintenance of the stormwater system and stop banks in the
Masterton district includes the following items, Blockage clearance,
Stormwater pipe CCTV and cleaning, Outlet inspections and clearing,
Stopbank inspections and maintenance, Weed and debris monitoring
and clearing, and Rock walls
Property owners are responsible for maintenance of open channels
in Masterton with the exception of the Upper Plain cut off drain to
which Council has undertaken maintenance.
−

Blockage Clearance, outlet inspection and cleaning

Council’s Stormwater maintenance contract is held by City Care Ltd.
This contract covers maintenance functions on an ‘as required’ basis.
The term of contract has been granted extensions until 2023, as the
Contractor has met the performance requirements specified in the
contract.
Masterton District Council will review the cost-effectiveness of the
current arrangements for meeting the needs of the community
within the district for good-quality local infrastructure, local public
services, and the performance of regulatory functions according to
the LGA act 2002 (section 17a) in March 2021.
−

Stormwater Pipe CCTV and Cleaning

CCTV of stormwater pipes has occurred in the past. It is
recommended that CCTV and that grading of the stormwater
network in Masterton continues. Stormwater pipes and culverts will

be CCTV inspected if poor condition and/or performance are
suspected.
−

Stop bank Inspections and Maintenance

This is carried out by City Care on an ‘as required’ basis and funding
for this work is currently shared with GWRC.
−

Rock wall maintenance

Council’s maintenance contractor City Care carries out this function
on an ‘as required’ basis.
The council policy is to repair and reinstate rock walls, but where
there is a significant cost premium, repairs would be made with
modern materials. New drains and walls use modern materials.

Renewal/Replacement Plan
The Waipoua River stop bank is proposed to be upgraded in
conjunction with the Greater Wellington Regional Council. A
provision is identified in the plan for this upgrade work. When details
of the planned upgrade are available, this Plan will be updated.
The renewal/replacement programme of stormwater network is
based on estimates to replace or repair key assets (such as the rock
walls), and to other components or structures, based on historical
performance data and cost (refer to table 6.9). These estimates will
be revised based on incorporating the asset condition assessment
work included in this plan. All project work priorities regarding timing
of renewal or replacements are based on the optimised renewal
decision-making (ORDM) framework outlined in section 6.2.6 below.
−

Renewal Strategy – Optimised renewal decisionmaking (ORDM) framework
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The ORDM process is a risk-based methodology which assesses the
probability of each failure mode (including structural, hydraulic
capacity, performance, operational and performance) and the
consequence (or damages) of the failures.
A scoring system of 1 to 5 is employed to quantitatively assess the
risk components. For example, structurally failed sections will
attract a failure mode probability of 5. The risks of failure (for each
failure mode) of each section are assessed and calculated by
quantifying the product of their probability and consequence of
failure.
Sections with a high risk of failure are then ranked and the top group
is included in the priority 1 list.
However, it must be noted that the ongoing programme of collecting
further asset information and variation of market prices for
renewal/replacement, as well new technology advances in the
industry, mean that the priority list is provisional and will be subject
to change with new information.
−

ORDM inputs for stormwater reticulation

ORDM used the following information to assess the probability of
water reticulation failure:
• Structural Failure: CCTV records, age profiles, material profiles,
soil type profiles.
• Hydraulic/Capacity Failure: Catchment (current/future) flow
monitoring.

Currently the ORDM for stormwater reticulation failure probability
assessment include the following factors:
• Structural consideration based on CCTV (number and
major/nature of faults, etc.)
• Capacity considerations (current observation, future subdivision
potential)
• Performance considerations (ponding/flooding, dips etc.)
• Maintenance considerations (blockage, frequency of flooding, tree
roots etc.)
The above probability rating is then multiplied by the consequence of
failure rating to obtain the overall risk score. The utility service
department maintains and updates a database on the reticulation
network. Each year the highest ranked sites are considered for
renewal/replacement.
−

Predictor models and data

In 2017, Council have started to implement and provide Life Cycle
models using Assetic Predictor.
The objective of this prediction modelling analysis is to model the
deterioration of Council's Stormwater reticulation pipe network
assets by developing a simulation model using Assetic Predictor. The
model does not include significant project renewals.

• Performance Failure: System performance, flooding/ponding
drainage incidents.
• Operations and Maintenance Failure: Flooding/repair records,
maintenance records and costs.
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Asset Creation Plan

10-year Scenario Modelling for Stormwater Reticulation Pipes Condition Score and
Spend 2021 – 2031

The graph below demonstrates Renewal Cost vs Overall Condition
Index (OCI). Using the LTP forecast Stormwater renewal spend of
$450,000 in 2020 dollars per annum. (NB: Stormwater pipe assets
only)

Council does not currently have any plans for creation of any
significant stormwater reticulation over the next 10 years.
Subdivision development may occur over this time with Stormwater
asset vested (transferred) to Council; however, it is not expected to
be significant.
There are currently no plans for new stop bank construction. Some
upgrading of the Waipoua Stop bank is proposed in conjunction with
GWRC.

Reticulation Modelling
The use of catchment modelling to assist with asset management
and improvements in levels of service will be reviewed with this AMP
and implemented if cost benefits are identified.
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Financial Forecast
Council has made a strategic decision to maintain the current levels of service for this activity. Maintenance and renewal work identified in this
section to enable maintenance of current Levels of Service is outlined in the following table.

Stormwater operations, maintenance & capital costs identified
Action / work

Driver for Action

Estimated cost

Scheduled for

How this will be funded

Stormwater renewals &
upgrade

It is known that maintenance and renewal
work is required to ensure current levels
of service are maintained.

$450,000 pa

From 2021/22

Depreciation funds –
capital exp. / Rates

Stream bed restoration

Cleaning is required to ensure current
levels of service are maintained.

$20,000 pa

From 2021/22

Rates

Rock wall maintenance

To maintain the asset in an operational
condition.

$30,000 pa

From 2021/22

Depreciation funds –
capital exp. / Rates

Continued condition
assessment

Ongoing work to assess the assets
condition using tools such as CCTV.

$10,000 pa

From 2021/22

Rates

Stormwater consents

To comply with compliance requirements

$100,000

From 2021/22 to
2025/26

Rates

Stormwater treatment

To improve the level of service

$100,000 pa

From 2026/27

Rates / Loan

Disposal Plan
Council does not have a disposal plan for its stormwater assets. This is not considered necessary given the nature of the assets involved.
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FINANCIAL SUMMARY
Introduction
This section summarises the forecast level of expenditure required to
enable the proposed level of service and action the proposed projects
set out in this Asset Management Plan. Here we also discuss
historical expenditure, funding sources (past & future) and the
implications of these for Council’s financial sustainability.
Estimates of future costs and revenues have been developed using
best available information and expected flow on effects calculated
using established financial assumptions and policies in the LongTerm Plan 2021.

Past spending must be considered when we make our forecasts as it
impacts our current financials through interest, depreciation and
maintenance costs that arise when we make capital asset purchases,
and the appropriateness of past operational spending influences the
required maintenance programme going forward and available
reserve funding.
The following graph summarises the previous operating expenditure
for the last 10 years for stormwater services. This information was
sourced from Council’s Annual Reports.

We summarise in the tables and graphs below historical financial
performance of Stormwater to place in context our current 10-year
projections.
Past spending must be considered when we make our forecasts as it
impacts our current financials through interest, depreciation and
maintenance costs that arise when we make capital asset purchases,
and the appropriateness of past operational spending influences the
required maintenance programme going forward and available
reserve funding.
The following graph summarises the previous operating expenditure
for the last 10 years for stormwater services. This information was
sourced from Council’s Annual Reports.

Historical Financial Performance
We summarise in the tables and graphs below historical financial
performance of Stormwater to place in context our current 10-year
projections.
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Historical Stormwater Expenditure

Thousands

Stormwater Historical Operating Expenditure
800
700
600
500
400
300
200
100
0
2010

2011

2012 2013 2014 2015 2016

2017

2018 2019 2020

Stormwater

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

Operating
Expenditure

491,072

497,364

468,508

501,451

584,404

555,272

545,813

635,279

699,840

694,100

729,291
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Forecast Operating Expenditure
Stormwater

2022

2023

2024

2025

2026

2027

2028

2029

2030

2031

Operating expenditure

528,952

520,099

440,691

455,908

465,349

443,902

489,958

517,600

552,011

574,038

Depreciation

374,149

420,409

427,052

442,850

500,507

506,222

529,101

586,123

606,263

621,687

Total Operating expenditure

903,101

940,508

867,744

898,757

965,856

950,125

1,019,059

1,103,723

1,158,274

1,195,725

Forecast Stormwater Operating expenditure 2021 – 2031

Forecast Stormwater Operational Expenditure 2021 – 2051

Stormwater Operating Expenditure 10 Years
1,400
1,000

$ Millions

$ Thousands
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400
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0
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Stormwater Operating Expenditure 30 Years

Y 1-5

Y 6-10

Y 11-15

Y 16-20

Y 21-25

Y 26-30

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
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Capital Expenditure

Forecast Capital Expenditure 2021 – 2051

Investment in long life assets is essential to our Stormwater activities
and responsibilities as it stands as a core component of our overall
infrastructure.

Stormwater Capital Expenditure 30 Years
7
6

Over the current LTP 2021-31 we are projecting to invest a total of $8
million is proposed to be spent on stormwater assets.
$ Millions

Forecast Capital Expenditure 2021 – 2031

$ Thousands

Stormwater Capital Expenditure 10 Years
1,600
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1,000
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0
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2
1
0
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Y 11-15
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Y 21-25

Y 26-30

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031
Renewals

LOS/Growth
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Forecast Stormwater Capital Expenditure Summary 2021 – 2031
STORMWATER
Annual Plan
2020/21
$

Capital Expenditure Summary

Source of Funds

Capital Projects

LTP Year 1
2021/22
$

LTP Year 2
2022/23
$

LTP Year 3
2023/24
$

LTP Year 4
2024/25
$

LTP Year 5
2025/26
$

LTP Year 6
2026/27
$

LTP Year 7
2027/28
$

LTP Year 8
2028/29
$

LTP Year 9
2029/30
$

LTP Year 10
2030/31
$

Stormwater
330,000

Stormwater renewal & upgrades

Depn Reserve

-

Stopbank - associated pipe work upgrade

Loan

-

-

Projects to Increase LOS

Loan

-

20,000

Urbanisation of Millard Ave

Reserves

52,000

Stormwater consent

Depn Reserve

100,000

-

-

Improve flood protection

Depn Reserve

180,000

-

-

Stormwater treatment

Loan

CBD project

Loan

402,000

Total Stormwater

380,000

306,600
153,300

-

-

-

-

660,000

459,900

319,500
213,000
426,000
159,750
1,118,250

330,900

342,900

355,500

368,100

381,900

396,600

411,600

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

165,450

-

-

-

-

-

-

-

11,030

-

444,375

30,675

-

-

474,000

490,800

69,489
576,869

342,900

509,200

98,853

77,301

317,333

1,372,728

966,876

1,208,433

528,800
925,400

86,436
498,036

Capital Funding
(402,000)
($402,000)
$0

Loan funds
Transfer from reserves
Total capital funding
Rates Requirement (Capital)

(153,300)

(213,000)

(69,489)

(572,853)

(568,101)

(826,533)

(528,800)

(86,436)

(660,000)

-

(306,600)

(905,250)

(507,380)

(342,900)

(799,875)

(398,775)

(381,900)

(396,600)

(411,600)

($660,000)

($459,900)

($1,118,250)

($576,869)

($342,900)

($1,372,728)

($966,876)

($1,208,433)

($925,400)

($498,036)

$0

Key Projects by Activity
Over the next 10 years we are planning to invest in continuous
renewals and projects to increase our current level of service later in
the 10-year period to meet the needs of our growing population and
economy. We set out here key projects by activity and show in
graphical form the past, current budget and future forecast total
spend by year.
• Stormwater renewals Years 1-10, $3.5M
• Flood protection work Years 1-10, $826K
• Stormwater consents Years 1-5, $265K
• Stormwater treatment Years 6 -9, $2M

$0

$0

-

$0

$0

$0

$0

$0

$0

$0

The Forecast Stormwater capital expenditure summary above details
the values and specific projects which we have included in our
financial forecast in the Long-Term Plan.

Estimated Future Public Debt
New borrowings are proposed to fund future capital projects. Details
of the proposed new borrowings are shown on The Forecast
Stormwater capital expenditure summary.

Insurance Coverage
The Council is a member of the Local Authority Protection
Programme (LAPP). LAPP is a mutual insurance fund which provides
for disaster insurance cover over Council’s underground and generally
uninsurable assets, to the extent of 40% of their value. The
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Government’s Disaster Recovery Fund is expected to cover 60% of
the replacement cost of assets in the event of a disaster.

Estimated Future Loan Repayment and Loan Interest Cost
Future borrowing requirements are shown under the capital funding
section in the Forecast Stormwater Capital Expenditure Summary
table above. Loan repayments costs on any existing borrowings are
included within the activity budgets.

Financial Forecasts
The Forecast Operating Expenditure table and Forecast Stormwater
Capital Expenditure Summary show the financial forecasts for
operational and capital expenditure for the next 10 years.

Future Depreciation Projections
Future depreciation will be based on existing depreciation that flows
out of infrastructural valuations, plus the additional depreciation that
is generated by new capital expenditure.

Changes in Service Potential
Council maintains the assets to retain their condition and overall
value at nationally accepted levels. A programme of routine
maintenance, where and when required, is used to achieve this.

Assumptions & Confidence Levels
Basis of Preparation
The financial information in this plan has been prepared following the
provisions of Public Benefit Entity (PBE) Standard - Financial
Reporting Standard 42 ‘Prospective Financial Statements’ (PBE FRS
42). The purpose of the financial forecasts in this long-term plan is to
provide “best endeavours” costing of Masterton District Council’s
plans to enable it to achieve its Community Outcomes, in

collaboration with other stakeholders, over the 10-year period 20212031.
Basis of Assumption
Prospective information is based on several assumptions. Risks and
uncertainties surround these assumptions. The basis of the
assumptions surrounding the information is found in Planning
Assumptions in the LTP. The information should therefore be used
carefully, with these best endeavours purpose in mind. The Local
Government Act 2002 Schedule 10 (1)(e) requires that information
relating to levels of service, estimated expenses and revenue be
provided in detail for three financial years, and indicative for the
subsequent seven financial years. Over time, information becomes
increasingly indicative from the time it was first prepared.
The approach taken to budget development has been that of
preparing ‘forecasts’ on a best estimate basis. In this case, a forecast
refers to financial information based on assumptions on future events
the Council expects to occur and based on Council’s expected
response to these events. The Council has not taken an approach
where hypothetical “what-if” projections are used.
The figures presented are budgeted. However, the opening balance of
the 2020/21 year is based on the estimated actual result, with this
estimation having been made in June 2021.
The major limitation of the forecasting approach, as with any
approach, is that events may change over time and undermine the
accuracy of assumptions made. The actual financial results achieved
for the period are likely to vary from the information presented and
the variations may be material.
The review of assumptions underlying the financial information was
undertaken in preparation of the Long-Term Plan (LTP). However, the
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assumptions themselves were adopted by Council resolution to
approve the Draft LTP for public consultation in 2020/21.
Assumptions and Risk Assessments
Several assumptions were made in preparing the 2021-2031 Long
Term Plan (LTP). These assumptions are necessary as the
planning term is for 10 years and the stating of assumptions
ensures that all estimates and forecasts are made on the same
basis. There are four categories of planning assumptions in this
document:
•

Demand Assumptions

•

Resident population

•

District growth

•

Political Environment

•

Policies

•

Governance

•

Operating Environment

•

Resource consents

•

Natural disasters

•

External factors

•

Human resources

•

Financial Assumptions

Funding Mechanism
Operating costs are to be funded by rates and user charges as per the
Council’s Revenue & Financing Policy. Capital renewals should be
funded from depreciation reserves to the extent that the reserve
funds can sustain the renewals programme. Upgrade projects should
be loan funded to ensure intergenerational equity i.e., those receiving
benefits should pay.

(Please see the full LTP document for the assumptions detail.)
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PLAN IMPROVEMENT AND MONITORING

3.

Undertake further
monitoring & analysis
work to better understand
the effect of climate
changes on demand.

Growth
and
Demand

To
update
with
LOS
review
(item 1)

USM

4.

Research expected
changes in stormwater
flows and their inputs.

Growth
and
Demand

To
update
with
LOS
review
(item 1)

USM

5.

Review of risk
management for all
services/activities.

Risk

2022/23

MAO/USM

6

Following the review,
undertake further work,
training and assessment
re risk management

Risk

2020/21

USM

7

Review valuation
replacement costs for
assets

Lifecycle

2020/21
and
yearly

FM

8

Incorporate data re
condition of stormwater
pipes once the CCTV data

Lifecycle

2021/22
ongoing

Asset
Officer

Introduction
In preparing this Plan there remain a number of areas where
improvement to the level of detail is needed. This improvement will
be phased reflecting a process of continuous enhancement of the
management confidence provided by the Plan. This further work will
have the effect of:
• Enhancing analysis for planning purposes.
• Improving operational efficiency.

Current amp improvement programme
Recommendations for improvement were made throughout this Plan

Stormwater Asset Management Plan Improvement Plan
No.

Item

Report
Section

Year

By Whom

1

Complete stormwater
strategy

LOS

20212023

MAO -

2

Monitor trends identified
in the Growth & Demand
section and update this
Plan accordingly.

Growth
and
Demand

To
update
with
LOS
review
(item 1)

USM
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has been collated and
results available.
9

Include details of the
planned Waipoua river
stop bank upgrade once
available

Lifecycle

From
2021

MAO /
USM

10

Develop an accurate
inventory of assets, and
their capacity and
condition

Lifecycle

Ongoing

Asset
Officer

Monitoring and review
The above ‘Improvement Plan’ should be monitored and reviewed
once in every 12 months. Appropriate actions then can be taken for
further improvement. This Plan will be reviewed every three years.

58

REFERENCES

• Masterton District Council (1998) Draft Statement on Levels of
Service for Asset Management Planning.

• Beca Carter Hollings & Ferner Ltd (2004a) Masterton Urban Area
Sewerage Infrastructure Upgrade Project Issues and Options.

• Masterton District Council (1999) Services Maintenance Contract
1999/2002 Contract Documents (contract no. 3-99/02).

• Beca Carter Hollings & Ferner Ltd (2004b) Technical Memorandum
4 – Collection System Study- Final Report.

• Masterton District Council (2020) Annual Report Year Ended 30th
June 2020.

• Beca Steven (1993) Masterton Town Drain - Stormwater
Improvements: Feasibility Study Report.

• Masterton District Council (2002) Annual Report 2010 – 2020.

• Beca Steven (1995a) Sewer Infiltration Study.

• Masterton District Council (2004b) Asset Management Plan & Code
of Service, Wastewater & Stormwater.

• Beca Steven (1995b) Stormwater Management Plan Town Drain.

• Masterton District Council Health & Safety Policy October 2004.

• Beca Steven (1996) Masterton Town Drain - Stormwater
Improvements: Feasibility Study Report.

• Masterton District Council (2004d) Trade Waste Bylaw 2004
(currently being updated for 2021).

• Beca Steven (1997) Riversdale Township Sewage and Stormwater
Disposal Study.

• Masterton District Council (2005a) Annual Report 2004/2005.

• Department of Statistics 2020-(2021) Population projections for the
Masterton District 2001 (base) – 2021, retrieved 13 August 2021 from
Statistics NZ website: http://www.stats.govt.nz/

• Masterton District Council (2005c) Shaping Our Future Draft
Community Outcomes & Council Services.

• GHD Ltd (2006) Report for Masterton Demographic Projection and
Growth Forecast Review.
• Infometrics population Wairarapa report (2020)
• Hauber, G. (1995) “Wastewater Treatment in NZ: Evaluation of
1992/1993 Performance Data – ORGD” Water & Wastes in NZ, 85: 2834, May 1995.
• Masterton District Council (1995) Stormwater Management Plan for
Town Drain - Stormwater Drainage Standard; Report 086/95.
• Masterton District Council (1996) Toward 2020 - Strategic Plan.

• Masterton District Council (2005b) Communitrak Survey.

• Masterton District Council Annual Plans & Budget.
• Masterton District Council (2006) Roading Asset Management Plan
2006/07 – 15/16.
• National Asset Management Steering Group New Zealand
Infrastructure Asset Management Manual.
• National Asset Management Steering Group (2015) International
Infrastructure Management Manual.
• National Research Bureau Ltd (2005) Communitrak Survey Public
Perceptions and Interpretations of Council Services/Facilities.

59

• New Zealand Water & Wastes Association (1999) New Zealand Pipe
Inspection Manual.

• Standards New Zealand (2004) NZS4404: 2010 Land Development
and Subdivision Engineering.

• Standards New Zealand (2003) NZS3910: 2003 Conditions of
Contract for Building and Civil Engineering Construction.

• Works Consultancy Services (1994) Upgrading of Masterton District
Council Sewage Treatment Plant Stage III.

• Standards New Zealand (2004) NZS4404: 2004 Land Development
and Subdivision Engineering.

• Waugh Masterton District Council Asset Management Processes
Risk Management Update (Waugh Consultants, 2011)

• Opus International Consultants Ltd (2005) Masterton District
Council Infrastructural Asset Valuations, June 2005.

• Opus International Consultants Ltd (2005) Masterton District
Council Infrastructural Asset Valuations, June 2017.

• Opus International Consultants Ltd (2005) Masterton District
Council Water & Sanitary Services Assessments Local Government
Act 2002.
• Standards New Zealand (1998) NZS3910: 1998 Conditions of
Contract for Building and Civil Engineering Construction.
• Standards New Zealand (2004) AS/NZS 4360: 2004 Risk
Management.

60

APPENDIX & MAPS
Layout plans

61

Urban Catchment Areas

62

Urban Water Courses

63

Castlepoint Stormwater
Riversdale Stormwater

64

Riversdale Stormwater

65

Waipoua Stop Bank

66

