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1

Executive Summary
1.

The purpose of this assessment is to confirm whether the upgrade of the Bothamley Park trunk
sewer pipe can, as proposed, satisfy current and future demand from urban growth.

2.

The completion of an Urban Growth Demand Assessment as part of the resource consenting
process is not a common requirement. We have, therefore, developed a bespoke process for
assessing the urban growth demand of development on the trunk sewer over the life of the pipe.
Our process included four steps:

i. Identifying existing information and data of relevance
ii. Completing new demand scenario investigations on the potential implications of intensification
Policy 3 of the National Policy Statement for Urban Development (NPS UD) for localised areas
iii. Comparing existing scenarios and data sources with our NPS UD responsive demand scenario
figures
iv. Drawing conclusions and identifying potential implications

8.

3.

It should be noted that our NPS UD intensification scenarios for the eastern Porirua precinct have
been informed by best practice implementation principles and represent ‘hypothetical’ potentially
enabled intensification outcomes only. In addition, all existing information and data sets provided
by the Te Aranga Alliance team and Porirua City Council have been used without limitation. As
agreed with the Te Aranga Alliance team, the Resource Management (Enabling Housing Supply
and Other Matters) Amendment Act 2020 (Enabling Housing Supply Act) has been considered,
and a very high level quantification has been undertaken given that the Act has only just been
passed (20th December, 2021).

4.

Wellington Water developed a calibrated hydraulic model for wastewater network for all of Porirua
City, to help inform infrastructure planning for the whole city. This model had assumptions for
growth built into it, based on the best information available at the time (2018-2019), and the model
has been used to determine the required size of the trunk sewer. The hydraulic model assumed a
population growth of 9,102 within the catchment contributing to the Bothamley Park Trunk Sewer
(population growth of 4,641 within the existing urban area and new population of 4,461 in potential
greenfields sites).

5.

This assessment has considered what the maximum potential ‘realisable additional population’
may be, for the purpose of undertaking a sensitivity assessment in the hydraulic model. While a
number of scenarios were considered, the key scenario for the purpose of sensitivity testing the
hydraulic model is the NPS-UD 2020 uplift scenario.

6.

Given the recent enactment of the Resource Management (Enabling Housing Supply and Other
Matters) Act, which has the potential to enable an even greater density of development, a highlevel assessment has been made of the potential population growth enabled by this Act. This
population has also been tested in the hydraulic model.

7.

As summarised in Table 1 below, the analysis identified the potential for population growth of up to
16,657 (population growth of 11,074 in the existing urban area and new population of 5,583 in
potential greenfields sites) under the NPS UD and up to 18,116 (population growth of 12,533 in the
existing urban area and new population of 5,583 in potential greenfields sites) under the Enabling
Housing Supply Act. Refer to Section 6 of this report (below) for a full summary table of all data
scenarios / inputs which have been considered as part of our assessment.

This additional population was tested in the hydraulic model, and it was found that the proposed sewer
still meets the performance requirements of Wellington Water, because the peak flow in the sewer is
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dominated by rainfall-dependent inflow and infiltration, and is therefore relatively insensitive to even
large changes in population. It is therefore concluded that the proposed sewer can meet current and
future demand arising from urban growth.
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Table 1: Summary of Population Growth Under Different Scenarios
Scenario / data
input

2018

2028

2038

2048

20681

Pop Growth

33,191 (‘Modelled’)

Existing +9,102

(28,730 = ‘existing urban area’

(+4,641 ‘existing urban area)

(4,461 = ‘future greenfield’)

(+4,461 ‘future greenfield’)

Te Aranga Hydraulic Model (Population)

Wastewater
Network Plan
(WNP) - November
2019

24,089

Sense Partners June 2021

24,070

26,114

28,377

30,648

-

Existing +6,578

37,499 (Based on Sense
Partners PPH3)

Existing + 13,429

‘NPS-UD 2020 Uplift’ Scenario 2 (Population)

Beca yield uplift
analysis for
realisable2 new
dwellings
(converted to
population)

24,070
(Sense Partners June 2021 )

(32,219 ‘existing urban area’ +
5,280 ‘future greenfield)

38,320 (Based on Stats NZ
High PPH)
(32,965 ‘existing urban area’ +
5,355 ‘future greenfield)

40,816 (Based on Porirua
East Regen PPH)
(35,233 ’existing urban area’ +
5,583 ‘future greenfield)

(+8,149 ‘existing urban area’)
(+5,280 ‘future greenfield’)

Existing + 14,250
(+8,895 ‘existing urban area’)
(+5,355 ‘future greenfield’)

Existing + 16,746
(+11,163 ‘existing urban area’)
(+5,583 ‘future greenfield’)

Resource Management (Enabling Housing Supply and Other Matters) (Population)

Beca yield uplift
analysis for
realisable4 new
dwellings
(converted to
population)

24,070
(Sense Partners June 2021 )

38,498 (Based on Sense
Partners PPH)
(33,218 ‘existing urban area’ +
5,280 ‘future greenfield)

39,411 (Based on Stats NZ
High PPH)
(34,056 ‘existing urban area’ +
5,355 ‘future greenfield)

42,186 (Based on Porirua
East Regen PPH)
(36,603 ‘existing urban area’ +
5,583 ‘future greenfield)

Existing + 14,428
(+9,148 ‘existing urban area’)
(+5,280 ‘future greenfield’)

Existing + 15,341
(+9,986 ‘existing urban area’)
(+5,355 ‘future greenfield’)

Existing + 18,116
(+12,533 ‘existing urban area’)
(+5,583 ‘future greenfield’)

Only the ‘NIP Report’ contains a population projection out to 2068. Stats NZ & Sense Partners data sets provide both population and dwelling projections out to
2048.
1

Hypothetical enablement is translated into a ‘realisable’ demand of potential additional population, based on a realisation rate of 8% (discussed below in section
5.2.4 of this report. Sensitivity testing of the model should be undertaken on the realisable demand.
2

3

PPH = People per household

4

As for footnote 2.
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Introduction

2.1 Purpose of Assessment
9.

This Urban Growth Demand Assessment (UGDA) is a specialist report prepared by Beca Ltd for
Te Aranga Alliance for the Bothamley Park Trunk Sewer Upgrade Project (the Project).

10. This project forms part of the bulk infrastructure works required to support Porirua Development,
which is being undertaken by Kāinga Ora – Homes and Communities in partnership with Porirua
City Council, Ngati Toa Rangatira, and the Te Aranga Alliance.
11. This report will inform the Assessment of Environmental Effects (AEE) Report and support the
resource consent application required for construction and operation of the trunk sewer pipe. This
assessment is required to satisfy, in part, the requirements of COVID-19 (Fast Track Consenting)
Referred Projects Order 2020 for the replacement of the Bothamley Park trunk sewer under the
COVID-19 Recovery (Fast-track Consenting) Act 2020.
12. The purpose of this assessment is to confirm whether the upgrade of the Bothamley Park trunk
sewer can, as proposed, satisfy current and future demand from urban growth.

2.2 Focus of and Approach to Assessment
2.2.1 Focus
13. The focus of this assessment is the catchment of the proposed trunk sewer with a particular
emphasis on the neighbourhoods within the eastern Porirua precinct boundary. Over the life of the
trunk sewer, it is intended that the pipe could service:
i. All the neighbourhoods within the eastern Porirua precinct; and
ii. Several neighbourhoods and land parcels that are adjacent to the precinct, including
neighbourhoods and land to the north of Waitangirua South, Aotea Lower, and Judgeford Hills.
14. For completeness, the map at Figure 1 identifies:






The Eastern Porirua precinct boundary;
Neighbourhoods within the precinct boundary;
Neighbourhoods outside the eastern Porirua precinct boundary;
Specific market housing developments that are proposed/underway; and
Future greenfields residential catchment connections.

2.2.2 Approach
15. To confirm potential urban growth demand for the trunk sewer our approach to this assessment is
to identify and compare a range of existing growth projections relating to the sewer catchments,
complemented with additional urban growth demand scenario figures for the eastern Porirua
precinct developed by our team through this assessment.
16. The new scenario reflects the potential urban growth demand implications of the National Policy
Statement on Urban Development 2020 (NPS UD) and applies to all Kāinga Ora and market
housing sites within the eastern Porirua precinct.
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17. The data and information sources relied upon in this assessment include:
i. Porirua City Council’s most up-to-date housing demand information 5
ii. Network capacity data6 used by the Te Aranga Alliance team when modelling the trunk sewer
iii. Te Aranga project team masterplan yield scenario data that has been supplied by Te Aranga
Alliance team
iv. Updated population/yield projections for three masterplan areas within the eastern Porirua
development area that have been supplied by the Te Aranga Alliance team
v. Updated potential housing demand scenario figures prepared by Beca as part of this assessment
that reflect potential implementation of the NPS UD Policy 3 intensification requirements.
18. This assessment acknowledges the potential implications of the Resource Management (Enabling
Housing Supply and Other Matters) Amendment Act 2021. Given the early stage of the Act,
however, only a very high-level quantification of impact has been included within our assessment
at this time.

5

Property Economics, Porirua Housing Typology and Demand Analysis Report, July 2021

Wellington Water Consultancy Panel, Connect Water Eastern Porirua Wastewater Network Plan, November
2019

6
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Figure 1: Bothamley Park Trunk Sewer Catchment Map

Key:
Eastern Porirua Precinct
(EPP) Boundary
Neighbourhoods within
the EPP Boundary that
include KO housing
Neighbourhoods
within the EPP
Boundary that do not
include KO housing

Neighbourhoods
outside the EPP
Boundary that do not
include KO housing
Potential future
greenfields residential
catchment connections

Additional greenfields
sites identified since
the original modelling
was undertaken
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19. A summary of the catchments within our study, as identified at Figure 1, are included in Table 2 below.
Table 2: Study catchments

Catchment area

Figure 1 Key

Within EP Precinct
Boundary

Within EP Precinct
Neighbourhood

Existing Urban Area

Ranui Lower

Yes

No

Yes

Ranui Upper

Yes

Yes

Yes

Cannons Creek South West

Yes

Yes

Yes

Cannons Creek South East

Yes

Yes

Yes

Cannons Creek North West

Yes

Yes

Yes

Cannons Creek North East

Yes

Yes

Yes

Waitangirua North

Yes

Yes

Yes

Waitangirua South

Yes

Yes

Yes

Ascot Park

Yes

Yes

Yes

Ascot Park – Small development area

No

Yes

Yes

Aotea Upper

No

No

Yes

Aotea Lower – Area 1

No

No

Yes

Aotea Lower – Area 2

No

No

Yes

Aotea Lower – Area 3

No

No

Yes

Waitangirua Link Road 1

Yes

No

No

Waitangirua Link Road 2

Yes

No

No

Waitangirua Link Road 3

Yes

No

No

Waitangirua Link Road - Whitby

No

No

No

Judgeford Hills

No

No

No
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3

Project Description / Background

3.1 Eastern Porirua Development Project
3.1.1 Project Overview
20. The Eastern Porirua Development Project is proposed to replace 2,000 existing state homes with
approximately 2,300 new state homes and 1,500 new market/affordable homes over a 20-25-year
period. The extent of the Eastern Porirua Development Project area is shown in Figure 2.
Figure 2: Eastern Porirua Development Project boundary

3.1.2 Master Plans
21. To date, the following four detailed masterplans have been/ are being prepared for the following
neighbourhoods, as detailed in Figure 3:
a. Cannons Creek North West (Isthmus April 2021)
b. Cannons Creek North East (Studio Pacific Architecture October 2020)
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c.

Cannons Creek South East (Urban Perspectives June 2021)

d. Waitangirua (Boffa Miskell April 2021).
Figure 3: Neighbourhood Masterplans

d.

b
a.

c.

3.2 Bothamley Park Trunk Sewer Project
22. Increasing development and aging infrastructure means that the main trunk sewer running through
Bothamley Park in eastern Porirua does not have sufficient capacity for existing and future flows.
Regular overflows are reported into the Kenepuru Stream and the condition of the pipe is failing or
in very poor condition for large portions. As a major constraint on further intensification of housing
in Porirua East, the sewer needs to be upgraded.
23. The Bothamley Park Trunk Sewer upgrade is one of the projects that will enable development of
Kāinga Ora property in eastern Porirua and provide capacity for future development of privately
owned land. The Eastern Porirua Wastewater Network Plan (Connect Water, November 2019)
highlighted the Bothamley Park trunk sewer upgrade as a ‘Priority 1’ project to support the
project’s goals of:
i. Supporting population growth in the catchment; and
ii. Reducing inflow and infiltration (I&I).
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24. The project will include the replacement of the existing the trunk sewer along a 3.3km long route
with a new trunk sewer pipe to provide additional capacity and resilience to the existing system.
25. The intent is to deliver the project in at least three stages. The first three proposed stages are:
a. Stage 1 – from SH59 (formerly SH1) to near Castor Crescent (the subject of the Fast Track
consent application);
b. Stage 2 – from near Castor Crescent to Waitangirua (to be separately consented); and
c.

Stage 3 – from Waitangirua to Warspite Avenue in Cannons Creek (to be separately consented)

26. Subsequent stages may also include lining existing sewers that are to be retained.
27. Stage 1 will include the construction of approximately 2.4km of new sewer between SH59 and
near Castor Crescent. The proposed sewer will generally be constructed through Bothamley Park,
although parts of the alignment come out of the park into Champion Street.
28. The Stage 1 works are depicted in Figure 4 below.
Figure 4: Proposed Bothamley Park Trunk Sewer route (Stage 1)

29. Due to the long linear nature of the project, construction will be phased and is planned to occur
over a period of approximately 24 months.
30. For further details on the above construction activities, refer to the Application Report and
Assessment of Environmental Effects (AEE).
The purpose of this assessment is to confirm that the proposed sewer is sufficiently sized to accommodate
potential future population growth in the catchment.
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4

Assessment Methodology

4.1 Method and assumptions
4.1.1 Method
31. While calculating the infrastructure capacity requirements of new development is a fundamental
component of successful growth planning, the completion of an Urban Growth Demand
Assessment as part of the resource consenting process is not a common requirement.
32. Accordingly, we have developed a bespoke process for assessing the urban growth demand of
planned development within the trunk sewer catchment on the trunk sewer over the life of the pipe.
33. Our Urban Growth Demand Assessment methodology includes the following steps:
Step

Task

Details

Step 1

Sub phases of:

Since the conception of the Eastern Porirua
Development Project there have been multiple
iterations of growth projections and capacity
assessment, which reflects the evolving nature of
growth investigations for a project area the size of
eastern Porirua.

Step 2



Identifying existing demand and
capacity information of relevance
to our assessment.



Connecting the existing
information to underlying data
sources, where relevant.

Completing new demand scenario
investigations on the potential implications
of intensification Policy 3 of the NPS UD
for localised areas, to include:
i.

ii.

areas with high accessibility to
centres (identified through
walking catchment analysis);
the eastern Porirua ‘Residential
Intensification Precinct’ areas, as
identified in the Council’s
Proposed District Plan and the
four Neighbourhood Masterplans
completed or underway to date
for the project.

The scenarios within these assessments have
been informed by different ‘point in time’ data sets
and with varying assumptions on factors such as
people per dwelling for both Kāinga Ora and
market housing.
The NPS UD, which came into force in April 2020,
includes a suite of intensification requirements for
Tier 1 and 2 urban environments. As a Tier 1
urban environment the requirements apply to
Porirua City Council.
The level of density proposed within the eastern
Porirua Precinct includes large areas of medium
density development (typically three stories, with
limited enablement for four stories).
Notwithstanding this, higher than anticipated
levels of density could be achieved in localised
areas under the NPS UD, as well as additional
height enablement (potentially up to six stories) in
appropriate locations.
To ensure our assessment reflects potential
demand in these areas we have undertaken
specific investigations on NPS UD reflective
demand scenarios.

Step 3

Comparing existing scenarios and data
sources identified at Step 1 with our Step
2 updated NPS UD responsive demand
scenario figures.

By comparing existing information and data on
demand and capacity with our intensification
demand scenario figures we have been able to
quantify the potential implications of the NPS UD
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Step

Task

Details
on urban growth demand, as it relates to the
population estimates used in the existing hydraulic
modelling undertaken for the Project.

Step 4

Conclusions and potential implications for
potential population growth

We have used our investigations at Step 3 to draw
conclusions on the level of urban growth demand
that could be reasonably expected in response to
the NPS UD.
We have also made observations on the potential
implications of this urban growth demand on the
Bothamley Park Sewer upgrade, including any
matters for further consideration.

Step 5

Running sensitivity tests with additional
population in the hydraulic model to
confirm sizing is adequate

We have increased the population in the hydraulic
model to reflect the highest “realisable” population
to confirm that the proposed new pipeline size
meets the required design criteria.

4.1.2 Assumptions
34. Our assumptions for this assessment are detailed below:


All existing information and data sets provided by Te Aranga Alliance and Porirua City Council
have been used without limitation. While our task has been to provide an overall ‘sense check’ of
the various existing projections / data scenarios, we have not attempted to undertake any detailed
review / verification to confirm the accuracy of these existing sources of information and data.



Our assessment uses a discrete suite of information and data sets provided by Te Aranga Alliance
and Porirua City Council. We have relied on the Te Aranga Alliance team to identify and provide
all relevant information on the Eastern Porirua Development Project to inform our Urban Growth
Demand Assessment.



Our NPS UD intensification scenarios for the eastern Porirua precinct have been informed by best
practice implementation principles and represent ‘hypothetical’ potential intensification outcomes
only. These scenarios are not intended to reflect committed development intentions by Kāinga
Ora, Porirua City Council, or any other party.



Our NPS UD intensification scenarios for the eastern Porirua precinct incorporate a range of lot
sizes between 150 square metres and 200 square metres for affected areas. These lot sizes are
not intended to replicate the Council’s own density requirements / assumptions, which we note
may be subject to change through the Porirua City Council Proposed District Plan processes.
These density assumptions are intended to provide an indication of anticipated, average
residential densities which could be achieved through ’medium density’ (200 square metres) and
‘high density’ (150 square metres) forms of development.



As agreed with the Te Aranga Alliance team, only a high-level assessment has been undertaken
of potential growth resulting from the Resource Management (Enabling Housing Supply and Other
Matters) Amendment Act (December 2021) that reflects the recent nature of the Act at this time,
based upon the methodology we have utilised for our NPS UD intensification scenarios.
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5

Assessment / Analysis of Growth Demand Scenarios

5.1 Existing demand and capacity Information
5.1.1 Porirua City Council Housing and Business Assessment and associated investigations
Housing and Business Assessment in 2019
35. In accordance with the requirements of the National Policy Statement on Urban Development
Capacity 2016 (NPS UDC) the Tier 1 and 2 Councils in the Wellington region completed their first
Housing and Business Assessment (HBA) in 2019. The HBA covered the jurisdictions of
Wellington City Council, Porirua City Council, Kapiti Coast District Council, Upper Hutt City Council
and Hutt City Council (“the Councils”).
36. The purpose of the HBA was to ensure that the Councils could provide sufficient development
capacity in their districts to meet growth requirements over the short, medium, and long term 7.
37. At the time of the 2019 HBA, population projections indicated that the collective population of the
Councils would increase by between 90,314 and 137,757 people between 2017 and 2047. To
accommodate that population growth, an additional 49,292 to 61,233 new dwellings would be
required. Modelling completed through the HBA suggested that collectively the Councils had a
‘realisable development capacity’ for 39,875 new dwellings under the conditions, which was
assessed as representing a significant undersupply of homes.
38. Section 5.2 of the Housing and Business Development Capacity Report for Porirua City confirms
that seven different population projections were considered for Porirua. Each shows a different
rate of population growth for Porirua dependent on the methodology applied and the weighting
given to different variables. Figure 5 from the Porirua City Report shows the different population
projections over time.

7

Short, medium, and long term refers to 3-, 10- and 30-year timeframes.
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Figure 5: Porirua population growth scenarios

Source: Housing and Business Development Capacity Report for Porirua City

39. For the purposes of the Housing and Business Development Capacity Report for Porirua City,
however, only four of the above projections were used because they were considered to
adequately cover a range of scenarios. These encompassed the high and medium growth
scenarios comprising:
a. BERL scenarios (GWRC and Maximum) (High Growth);
b. Forecast.id January 2019 scenario (High Growth);
c.

Forecast.id April 2016 scenario (Medium Growth);

d. Statistics NZ high growth scenario (Medium Growth);
40. In 2018 Porirua had 18,300 dwellings. As part of the HBA, Property Economics assessed that over
the next 30 years Porirua would require 10,400 additional dwellings, based on the high growth
projections at (a) and (b) above. This would increase the total number of dwellings by 57% to
28,700 by 2048. The total dwellings required based on high growth projections is included in Table
3below.
Table 3: Total Numbers of Dwellings Required – High Growth Projections (HBA)

Source: Housing and Business Development Capacity Report for Porirua City
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41. Based on the medium growth scenarios at (c) and (d) above and assuming an average household
size of 3 for the next 30-years8, Porirua was estimated to require 5,445 to 6,431 additional
dwellings by 2048, as detailed at Table 4.
Table 4: Total Numbers of Dwellings Required – Medium Growth Projections (HBA)

Source: Housing and Business Development Capacity Report for Porirua City

42. In terms of total residential feasible development capacity, by combining feasible residential
greenfield capacity with feasible infill and redevelopment capacity, an overall feasible development
capacity of 10,276 dwellings for Porirua for the next 30-years was estimated. The breakdown of
estimate capacity by ward and typology is included at Table 5. The eastern Porirua precinct falls
within the eastern ward, as identified at Figure 6.
Figure 6: Porirua City Ward Boundaries

8

Rounded up from 2.8. Figures from Statistics NZ census data
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Table 5: Total residential feasible development capacity (HBA)

Source: Housing and Business Development Capacity Report for Porirua City

43. Within the total residential feasible development capacity figure included at Table 5, the feasible
infill and redevelopment capacity component is of particular relevance to this assessment. This is
because the eastern Porirua precinct represents an infill and redevelopment opportunity.
44. Porirua’s infill and redevelopment capacity assessment by Property Economics as part of the HBA
considered sites that are 5ha and less. Porirua has a plan-enabled capacity of 36,084 infill houses.
Of this, however, only 4,315 were considered feasible, comprising 1,060 feasible standalone
houses and 3,255 feasible terraced houses. By wards, infill and redevelopment sites are the most
feasible in the Western Ward (20%) compared to the Eastern Ward (9%) and Northern Ward
(10%). The overall feasibility rate was 12%. Table 6 below provides further details.
Table 6: Infill and redevelopment by wards

Source: Housing and Business Development Capacity Report for Porirua City

45. ‘Realisable capacity’ is what is expected to happen on the ground based on multiple tangible and
intangible factors. In terms of realisable capacity to accommodate the number of dwellings
required (see Table 3 and Table 4), Table 7 confirms that Porirua City had an assumed ‘total
realisable housing capacity’ of 6,664 dwellings over the next 30 years. Of this 4,514 were
assessed to be greenfield and 2,150 were infill.
46. By typology, the realisable standalone housing capacity was 4,875 dwellings compared to a
realisable apartment and terraced housing capacity of 1,789.
Table 7: Total realisable housing capacity

Source: Housing and Business Development Capacity Report for Porirua City
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47. The infill and redevelopment realisation rate from above, which is of particular importance to this
assessment, was calculated to be 50% of feasible capacity or 6% of plan enabled capacity by
Property Economics as part of the HBA, resulting in the capacity outcomes at Table 8 below. It is
uncertain as to whether these early HBA projections took into account the Eastern Porirua
Development Project, however subsequent HBA updates (discussed below) have made specific
allowance / acknowledgement of the additional housing supply which will be delivered in eastern
Porirua.
Table 8: Total realisable infill and redevelopment capacity

Source: Housing and Business Development Capacity Report for Porirua City

Property Economics – Porirua Commercially Feasible Residential Capacity Update January 2020
48. Following the completion of the first regional HBA in 2019, Property Economics was engaged by
Porirua City Council to undertake an updated assessment of commercially feasible residential
capacity (supply) for Porirua City using the updated population projections 9 atTable 9.

Table 9: Porirua City population and household projections 2019

The Statistics NZ and Forecast id population and household projections are only available up to the year
2043 for population figures and 2038 for household numbers (Statistics NZ only) and as such were
extrapolated out to 2048 by Property Economics.

9
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Source: Porirua Commercially Feasible Residential Capacity Update Report January 2020

49. For the purposes of Table 9, year 2018 was classified as the base year (shaded blue), year 2021
as the short term (shaded yellow), year 2028 as the medium term (shaded green), and the years
2033 to 2048 were classified as long term (shaded red). The black shaded figures represent the
net change over the assessment period.
50. The report focus was to determine feasibility resulting from the shifting demographics within the
market to confirm updated residential dwelling demand over the next 20 – 30 years. The purpose
of the report was to provide the Council with robust market intelligence to assist in making more
informed and economically justified decisions regarding the residential components of the Porirua
District Plan review.
51. The report findings were split between urban feasible residential capacity, greenfield residential
capacity, and demand versus supply dynamics. For the purposes of this Urban Growth Demand
Assessment, which relates specifically to the Bothamley Park trunk sewer catchment, further
details on urban feasible residential capacity and demand versus supply dynamics are provided
below.
Urban Feasible Residential Capacity
52. As detailed in Table 10, the report confirmed that based on theoretical capacity modelling
(undertaken for the entire Wellington Region, including for the Porirua City Council area) that was
passed to Property Economics there was an overall theoretical capacity within Porirua City for
36,084 new residential dwellings. This capacity could be broken down as standalone (49.4%),
terraced (47.6%), apartments (2.9%).
Table 10: Porirua theoretical residential development capacity by suburb

Source: Porirua Commercially Feasible Residential Capacity Update Report January 2020

53. Based on suburb level feasible capacity modelling undertaken by Property Economics at Table 11
there was a potential for 3,731 additional units within the Porirua market, some of which fell within
the eastern Porirua precinct Neighbourhoods. The overall level of feasible capacity represented an
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11% feasibility rate on the theoretical capacity. 68% of feasible capacity came from terraced
dwellings and 32% came from standalone dwellings.
Table 11: Porirua feasible residential development capacity by suburb

Source: Porirua Commercially Feasible Residential Capacity Update Report January 2020

54. In addition to the above, practical considerations were taken into account to understand realisable
capacity. As can be seen in Table 12 the realisable capacity across Porirua City by suburb (which
includes suburbs within the eastern Porirua precinct) was calculated by Property Economics as
being approximately 2,926 new dwellings. This represented an 8% realisation rate across the
district and is confirmed within the report as representing a 78% realisable rate of the feasibility
capacity.
Table 12: Porirua realisable residential development capacity by suburb
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Source: Porirua Commercially Feasible Residential Capacity Update Report January 2020

Demand versus Supply Dynamics
55. Property Economics investigations on the current projected demand and supply dynamics
indicated that Porirua City was likely to be short of residential capacity by approximately 1,600
dwellings by 2048 (see Table 13). Of relevance to this Urban Growth Demand Assessment, both
the south eastern and eastern quadrants would fall short in respect of capacity to meet the longterm demand for residential dwellings by 2048 (see Table 14). Specifically, the Eastern Porirua
quadrant (of which the eastern Porirua precinct forms part) includes a projected shortfall of 960
dwellings in the long-term.
Table 13: Cumulative demand versus supply in Porirua City

Source: Porirua Commercially Feasible Residential Capacity Update Report January 2020
Table 14: Cumulative demand versus supply by quadrant

Source: Porirua Commercially Feasible Residential Capacity Update Report January 2020

56. The projected demand of approximately 10,500 dwellings across all housing types by 2048
outweighed the residential capacity of approximately 8,906 houses. The shortfall was, however,
considered to be a long-term issue that would not have a material bearing on housing supply in the
short – medium-term.
Property Economics – Porirua East Growth Redistribution Effects Assessment May 2020
57. In response to the Eastern Porirua Development Project, in early 2020 Porirua City Council
commissioned Property Economics to complete a high-level assessment of:
i. the potential redistribution effects on Porirua’s projected growth because of the eastern Porirua
precinct; and
ii. implications for household demand across Porirua’s suburbs over the next 20 years.
58. The key objectives of the report were to:
a. Assess the district’s Forecast id growth projections (which in effect represent future residential
demand) on a ‘with’ and ‘without Eastern Porirua Development Project’ basis. This provided the
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backbone in understanding the likely demand provided in the eastern Porirua precinct, and
therefore the proportion of this supply that would represent a redirection of existing demand.
b. Given the proportion of redistributed demand within Porirua and the average house price,
typology, and location, determine the most likely areas from which this demand would be
redirected.
59. The most up-to-date Statistics NZ medium and high growth projections, as well as Forecast id
population and household growth figures, for Porirua City were used to inform the assessment, as
detailed in Table 15.
Table 15: Population and household projections for Porirua City

Source: Porirua East Growth Redistribution Effects Assessment May 2020

60. At the Council’s request Property Economics used the Forecast id population forecasts to inform
their analysis. Table 16below confirms where Forecast id allocated the projected household
growth across Porirua, with Property Economics allocating each of the Forecast id suburbs into the
Western, Northern, and Eastern Wards.

Table 16: Forecast id household projections for Porirua City
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Source: Porirua East Growth Redistribution Effects Assessment May 2020

61. Out of the net 8,862 homes that were projected to be required over a 20-year period to
accommodate projected growth, the majority (5,397 homes or +61%) were anticipated to occur in
the Northern Ward. Comparatively, there was a projected net increase of 2,547 households
(+29%) over the 20-year timeframe for the areas in Porirua’s Eastern Ward, and only 918 (+10%)
in the Western Ward of the district.
62. In terms of future capacity, Table 17 provides a summary of Porirua’s realisable residential
capacity and indicative short to medium term capacity against household growth, as determined
through Property Economics investigations.
Table 17: Porirua suburb household growth compared against capacity

Source: Porirua East Growth Redistribution Effects Assessment May 2020

63. Of note, For Porirua’s Eastern Ward, Property Economics concluded that without the Eastern
Porirua Development Project the Eastern Ward would have low levels of realisable capacity for
additional residential developments. Put another way, without the Eastern Porirua Development
Project it is unlikely that Porirua would have been able to accommodate Forecast id’s projected
growth. As such, the Eastern Porirua Development Project would be required to house projected
growth for the area and was unlikely to represent new growth.
64. Table 18 provides a summary of Property Economics understanding of the likely impacts of the
Eastern Porirua Development Project on growth projections at a suburb level.
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Table 18: Projected growth redistribution in Porirua City

Source: Porirua East Growth Redistribution Effects Assessment May 2020

65. It was identified that Ascot Park and Ranui Heights had excess capacity compared to their
Forecast id projections, while Cannons Creek fell short by 324 homes. The redistribution of growth
away from Cannons Creek and into these two suburbs was therefore deemed a likely outcome
given the transferability of this demand in terms of both location and price.
66. Property Economics analysis showed, even allowing for the Eastern Porirua Development Project,
that the increased level of supply for Upper and Lower Cannons Creek was not, by itself, enough
to satisfy the projected growth (demand) allocated to this area by Forecast id. Given the low land
values and feasible capacity in this area, the likelihood of the shortfall balance being developed
was determined as questionable by Property Economics.
67. Overall, it was concluded by the Property Economics assessment that the Eastern Porirua
Development Project was required to accommodate some of the projected Eastern Ward growth,
which – without the project – was unlikely to be realised. As such, Property Economics concluded
that the growth redistribution across Porirua due to the Eastern Porirua Development Project was
unlikely to materially alter the projected growth distribution of the district, as projected at that time.
Property Economics Porirua Housing Typology and Demand Analysis Report – July 2021
68. In March 2021 Porirua City Council was provided with revised draft demographic projections by
Sense Partners. Sense Partners project that Porirua will need to accommodate 4,930 houses over
the short and medium terms (2021 - 2031), and an additional 7,021 houses over the long term
(2031 - 2051). As far as we are aware, these figures are yet to be formally adopted by Porirua City
Council. Notwithstanding this, the intention is that they will be used to inform the update of the
Porirua and Regional HBA reports, due to be finalised in the coming months.
69. Property Economics was commissioned by Porirua City Council to undertake a high-level
assessment of housing demand by dwelling typology using the Sense Partners updated population
projections. The assessment was intended to provide the Council with an understanding of the
future housing market and the type of dwellings the market is likely to require.
70. The base population forecast data utilised in this assessment was derived from the growth
estimates generated by Sense Partners for the Council, and one of the key research objectives of
the report was to review Sense Partners projections in direct comparison to the projections from
Statistics NZ released in the first half of 2021.
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71. Table 19 shows a comparison of the population and household projections between Sense
Partners and Statistics NZ. The assessed periods are 2021 (as the current base year) followed by
3-year, 10-year and 30-year periods to be consistent with the NPS UD timeframes.

Table 19: Population and household projections from 2021 – 205110

Source: Property Economics Porirua Housing Typology and Demand Analysis Report

72. Under the Sense Partners projections, the population was anticipated to grow by a net 26,983
residents across Porirua over the 30-year period to 89,058 residents by 2051. This equates to
nearly 4,500 residents more than the Stats NZ High projection by 2051.
73. Under Sense Partners Median projection, the number of households was anticipated to grow by a
net 11,928 across Porirua over the 30-year period. Starting with a citywide household growth of
11,928, Property Economics was able to translate Sense Partners household structure projections
into preferred typologies, as shown in Table 20.
Table 20: Property Economics dwelling by demand typology based on household demand

Source: Property Economics Porirua Housing Typology and Demand Analysis Report

74. Of the 11,928 households between 2021 and 2053, it was anticipated by Property Economics that
there would be citywide demand for nearly 9,500 standalone homes, just over 1,950 terraced, and
an estimated 481 apartments.
On-going HBA update
75. In accordance with the requirements of the NPS UD, Porirua City Council is currently working with
the other Tier 1 and 2 Councils in the region to update the housing component of the 2019 HBA.

Within this table, ‘Pop’ refers to population, ‘HHs’ refers to households and ‘PPH’ refers to people per
household.

1010
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76. Once completed, the update will provide new housing capacity figures for each Council area. It
should be noted, however, that the current housing update to the existing HBA may not utilise ‘fully
compliant’ NPS UD District Plan provisions for all the Councils. Accordingly, further updates may
be required in the future to reflect NPS UD compliant zoning (e.g. as Councils around the country
amend their District Plans, as required by the NPS UD as well as the Resource Management
(Enabling Housing Supply and Other Matters) Amendment Act 2021, subsequent updates to their
capacity assessments and projections will then be required – based upon the additional levels of
enablement which their district plans will provide for medium density residential development, as a
result of such amendments).
5.1.2 Hydraulic Model Investigations
77. Hydraulic modelling was undertaken by Te Aranga Alliance in mid-2021 as part of sizing
investigations for the trunk sewer pipe upgrade.
78. The Bothamley Park Sewer Upgrade: Sizing Methodology and Assessment Report (Revision B)
confirms that the key population data model inputs were as per the Eastern Porirua Wastewater
Network Plan (Connect Water, November 2019).
79. The model investigations utilised the figures in the Eastern Porirua Wastewater Network
Improvement Plan (Connect Water, November 2019) rather than Sense Partners July 2021
updated population projections as the latter had not yet been endorsed by Porirua City Council,
and only projected as far as 2068. It was agreed with Wellington Water that the figures from the
Network Improvement Plan were appropriate for use as a basis of design.
80. Within the Network Improvement Plan the population forecast included the Development Sites
Porirua BERL dataset. This dataset could not, however, be compared to the other datasets as part
of the Bothamley Park Sewer Upgrade: Sizing Methodology and Assessment Report (Revision B).
This was because the Development Sites Porirua BERL dataset only presents estimated
populations for development sites and is therefore not a total population projection. This
‘Development Sites’ dataset includes the known / proposed dwelling projections relating to
planned greenfields developments within the Judgeford Hills / Waitangirua Link Road areas.
Discharge of wastewater from these greenfields developments will require pumping, and therefore
there are multiple options for where they may be connected. The most likely option is that they will
be connected to the network in eastern Porirua, and therefore will flow into the Bothamley Park
Trunk Sewer, so this is what has been assumed in the hydraulic model.
81. As identified in the Bothamley Park Sewer Upgrade: Sizing Methodology and Assessment Report
(Revision B), more information about the Development Sites Porirua BERL dataset can be found
in the Wellington Water Limited Porirua Wastewater Catchment Future Populations memorandum
which was provided to Te Aranga Alliance by Wellington Water.
82. Table 21 below from Appendix B of the Bothamley Park Sewer Upgrade: Sizing Methodology and
Assessment Report (Revision B) compares the different data sets for population that informed the
report.
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Table 21: Total population datasets for Eastern Porirua Catchment

Source: Bothamley Park Sewer Upgrade – Sizing Methodology and Assessment Report Revision B August 2021

5.1.3 Kāinga Ora Masterplan yields
83. In 2019 Studio Pacific Architecture (SPA) completed a draft comprehensive yield study 11 for Kāinga
Ora that assessed the potential yield of all existing Housing New Zealand owned land within the
eastern Porirua precinct, as shown in the map12 below.

11

Studio Pacific Architecture, Draft Eastern Porirua Comprehensive Yield Study, November 2019

Page 7 of the Studio Pacific Architecture, Draft Eastern Porirua Comprehensive Yield Study, November
2019

12
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Map: Existing HNZC Owned Megalots
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84. The SPA study utilised the multi-step methodology included below:

85. While differing from an existing Treasury Business Case yield schedule the SPA study concluded
that a yield similar to the Treasury Business Case could be expected for the precinct.
86. Ultimately, it was concluded by SPA that a significant driver of the ability to deliver yield across the
precinct is topography. Lower densities and yield uplifts can be achieved in topographically
complex neighbourhoods at Ranui, Cannons Creek West, the northern extent of Waitangirua
North, and Ascot Park. Much of the density increase was identified by SPA as focussing on the
(relatively) flatter neighbourhoods at Cannons Creek East and part of Waitangirua.
87. The SPA study did not identify which megalots could be developed to provide market housing, and
which could be developed to provide public housing. Because of this, all megalots were developed
on the basis of the public housing brief. SPA confirm that their view was that applying a market
brief to 1,500 dwellings could reduce yield across the precinct by 150 dwellings (or 3.8%).
88. At the time of the draft report SPA acknowledged that yields could increase or decrease in
response to various factors, including percentage of accessible dwellings, typology design, vehicle
access and parking, planning standards, and development strategies.
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89. In terms of precinct wide yield, the following summary metrics are provided within the SPA study.

90. More recently, updated masterplans have been created for the four neighbourhoods identified
below and these yield outputs supersede those within the SPA Draft Eastern Porirua
Comprehensive Yield Study (November 2019). The updated masterplan neighbourhoods are:
a. Cannons Creek North West (Isthmus April 2021) (draft)
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b. Cannons Creek North East (Studio Pacific Architecture October 2020)
c.

Cannons Creek South East (Urban Perspectives June 2021) (draft)

d. Waitangirua (Boffa Miskell April 2021) (draft)
91. The updated yields for masterplan neighbourhoods are included in Table 22.
Table 22: Updated Masterplan Yields

Masterplan Area

Yield (net additional dwellings)

Cannons Creek North West

455 – 514 (KO proposed)

Cannons Creek North East

351 (Masterplan KO Yield)
333 (Masterplan Market Yield)
684 (Total)

Waitangirua North

419 (Masterplan KO Yield)
382 (Masterplan Market Yield)
801 (Total)

Waitangirua South

230 (Masterplan KO Yield)
239 (Masterplan Market Yield)
469 (Total)

92. In terms of the staging of development over time, this Urban Growth Demand Assessment
acknowledges that the trunk sewer catchment:
a. extends beyond the eastern Porirua precinct boundary to include areas of market ownership at
Aotea and south west of Ascot Park
b. is likely to receive inflows from future greenfields developments in Judgeford Hills and along the
Waitangirua Link Roads; and
c.

includes multiple market owned lots across the eastern Porirua precinct neighbourhoods.

93. The staging of market yield projections could not be confirmed. For Kāinga Ora owned lots within
the eastern Porirua precinct, however, the Te Aranga Alliance team have confirmed that the
delivery of housing will be on a megalot basis, rather than by neighbourhood. The intention is that:
i. Works will commence in Cannons Creek North East and Cannons Creek South East
ii. Waitangirua and Cannons Creek North West will be next
iii. Works will continue to extend outwards over time
iv. Some isolated but strategic redevelopments will occur in other neighbourhoods in the near future
v. The master programme has Kāinga Ora delivering in the region of 180 homes per year, starting
with approx. 50 in 2023 and increasing year on year.
94. At the time of writing this Urban Growth Demand Assessment the anticipated Kāinga Ora dwelling
builds to completed by financial year is provided in the diagram below. It should be noted that the
number of completions per year is subject to change.
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5.2 Potential NPS UD response / uplift scenarios
5.2.1 Overview
95. The existing information and data sources provided by the Te Aranga Alliance team and Porirua
City Council for our assessment of urban growth demand generally pre-date the National Policy
Statement on Urban Development 2020 (NPS UD), though it is likely that Council’s continuing
Proposed District Plan review process will address these specific national policy directions.
96. The NPS UD (Policy 3) requires that regional policy statements and district plans for Tier 1 urban
environments (e.g., Porirua City Council) enable:
a) in city centre zones, building heights and density of urban form to realise as much development
capacity as possible, to maximise the benefits of intensification; and
b) in metropolitan centre zones, building heights and density of urban form to reflect demand for
housing and business use in those locations, and in all cases building heights of at least 6 storeys;
and
c) building heights of least 6 storeys within at least a walkable catchment of the following:
i.

existing and planned rapid transit stops

ii.

the edge of city centre zones

iii.

the edge of metropolitan centre zones; and

d) in all other locations in the Tier 1 urban environment, building heights and density of urban form
commensurate with the greater of:
i.

the level of accessibility by existing or planned active or public transport to a range of
commercial activities and community services; or

ii.

relative demand for housing and business use in that location.

97. To understand the potential implications of the NPS UD requirements on urban growth demand in
the Eastern Porirua precinct our team have applied best practice implementation principles to two
urban growth demand intensification scenarios.
98. For our scenario investigations, GIS and urban growth specialists have used accessibility
modelling and density assumptions to reflect varying levels of application for the requirements at
(a) – (d) above.
5.2.2 Our NPS UD Scenarios
99. Our NPS UD Scenario investigations have focused on dwelling figures. In the latter sections of this
assessment, however, we have applied a person per household (PPH) figure to generate a range
of population projections that can be tested in the hydraulic model for the trunk sewer catchment.
100. Our scenarios can be summarised as follows:


Scenario 1 – A baseline ‘sense check’ scenario using the residential zone provisions (permitted
building heights and densities / subdivision lot sizes) in the Proposed District Plan; and



Scenario 2 – A ‘NPS-UD 2020 Uplift’ scenario, applying additional areas of ‘medium density’
enablement within defined walkable catchments of key centres / amenities, with targeted areas for
some additional higher density enablement.
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101. A full ‘methodology assumptions’ table for our Scenarios is included in Appendix 1 of this
assessment, with a specific reference to Scenario 2 as the ‘maximum potential urban growth
demand outcome’.
102. We have applied a 300 square metre ‘vacant lot subdivision’ standard and a three-storey height
limit within ‘Medium Density Residential’ zoned areas for Scenario 1 that aligns with the proposals
set out in the Porirua City Council Proposed District Plan and is supported by Kāinga Ora’s
submission on the Proposed District Plan.
103. The rationale for applying a 200 square metre lot size assumption in our ‘NPS-UD 2020 Uplift’
Scenario 2 is to represent a scenario where the design & consenting process for sites will typically
be to create a ‘land use’ driven design concept for a multi-unit, medium density development
outcome. Once a land use consent has been obtained, the subdivision consent process can often
simply follow the land use consent approval (often utilising a District Plan subdivision rule
regarding ‘subdivision in accordance with a land use consent’).
104. Accordingly, rather than generally looking to base the density assumption on the vacant lot
subdivision standard (which can often be overly conservative in relation to the end outcome
developed on the ground) the 200m2 density assumption for Scenario 2 is considered to be
generally consistent with the types of medium density development Kāinga Ora and other
developers are currently undertaking.
5.2.3 NPS UD Scenarios – Inputs and Outputs
105. As can be seen in Table 23, Scenario 2 results in the most urban growth demand and is,
therefore, our ‘maximum potential urban growth demand outcome’ that should be tested in the
hydraulic model when assessing the capacity of the Bothamley Park trunk sewer pipe upgrade.
Table 23: Comparison of NPS UD Scenarios (Total Projected Dwellings in eastern Porirua precinct)

Statistical Area

Scenario 1 figures

Scenario 2 figures

Ascot Park

1,335

1,816

Cannons Creek East

2,952

4,812

Cannons Creek North

1,977

3,328

Cannons Creek South

829

1,154

Porirua East

1,800

2,961

Ranui Heights

463

1,049

Waitangirua

2,341

3,623

Total

11,697

18,743

106. A summary of each urban growth demand scenario tested through this assessment is included
below.
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Map Key:

Scenario 1

Proposed District Plan ‘Sense Check’

Details

Medium density locations and building height / density provisions as per the Proposed
District Plan, including:
 Identified locations of ‘Medium Density Residential’ zoned land (three storey
outcome);
 Targeted locations for higher residential densities, within the identified ‘Eastern
Porirua Residential Intensification’ precincts in the PDP (four storey outcome.

NPS UD
Application

Proposed District Plan (PDP) ‘sense check' (using 300 square metre allotment size for
Medium Density Residential Zone). Exact degree of specific application /
implementation of Policy 3 requirements unknown. Would likely also take account of
NPS UD ‘qualifying matters’, which likely influenced locations identified for the
‘Medium Density Residential Zone’ in the PDP.

Allotment
Assumptions

 General Residential Zone – 1 unit per parcel
 Medium Density Residential Zone – 300 square metre allotment size
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Map

Calculations
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Scenario 2

‘NPS UD 2020 Uplift’

Details

Additional locations of medium density residential identified, within 800m walking
catchments of centres / mixed use, plus additional enablement for high density
residential (up to six storeys) in proposed district plan 'Eastern Porirua Residential
Intensification’ precincts. Proposed NPSUD density provisions as set out in Appendix
1.

NPS UD
Application

Broader application of NPS-UD Policy 3 requirement, through identification of
additional areas for medium density residential, more enabling densities in the
Medium Density Residential Zone, as well as additional height and density
enablement in the identified ‘precinct’ locations.

Allotment
Assumptions

 General Residential Zone – 1 unit per parcel;
 Medium Density Residential Zone – 200 square metre allotment size;
 High Density Residential Zone – 150 square metre allotment size, permitted
building height assumption of 6 storeys (rather than 3 storeys).

Map
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Calculations

5.2.4 NPS UD Scenarios – Converting Dwellings to Population
107. As identified at Section 5.2.2, our NPS UD Scenarios provide dwelling projections. To allow for a
comparison with the population projections that informed the hydraulic model for the trunk sewer
we have applied a range of ‘people per household’ (PPH) ratios.
108. This assessment has not sought to test the appropriateness of existing PPH estimates. Rather, a
comparison of existing PPH figures for eastern Porirua has been undertaken to confirm the ratios
for our scenarios. In addition, we have not attempted to quantify individual PPH ratios based on
development year, location, or type of housing (e.g., public or market).
109. The PPH ratios applied by different assessments that informed our ratio are included below.
i. Property Economics Porirua housing demand typology analysis (July 2021):

Source: Property Economics Porirua Housing Typology and Demand Analysis Report

110. This estimate includes a range from 2.82 – 3.06 PPH that reduces over time for all data sources
and varies based on data source. No variation between public and market housing is provided.
Based on the above ratios, we have applied an ‘average PPH’ ratio for a ‘Sense Partners’ scenario
of 2.73, as well as an ‘average PPH’ ratio for a ‘StatsNZ High’ scenario of 2.98.
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ii. HLC Eastern Porirua – Population estimation (June 2019) completed by Aurecon

111. This estimate provides a distinction between public and market housing (3.81PPH v. 3.66PPH)
that has been informed by individual suburb PPH investigations. It does not provide an indication
of change over time. Based on the above data specific to eastern Porirua, we have applied an
‘average PPH’ ratio for a ‘Porirua East Regeneration’ scenario of 3.74.
112. Therefore, by way of summary, the three ‘average PPH’ rates we have applied to our dwelling
estimates are as follows:
i.

‘Sense Partners’ scenario = ‘average PPH’ of 2.73;

ii.

‘StatsNZ High’ scenario = ‘average PPH’ ratio of 2.98; and

iii. ‘Porirua East Regeneration’ scenario = ‘average PPH’ ratio of 3.74.
113. Based on the above, we conclude the following for our NPS UD scenarios:
Scenario 1 (baseline ‘sense check’)
114. Scenario 1 has been considered as a simple baseline ‘sense check’, to gain an understanding of
the potential dwelling enablement provided for by the Council’s Proposed District Plan. This
scenario has applied permitted building height and vacant lot subdivision standards consistent with
the Proposed District Plan and indicates the potential for enablement of an additional +4,084
dwellings (+11,697 total, less the existing 7,613 dwellings) within the eastern Porirua precinct.
115. While our Scenario 1 has not sought to ‘re-test’ the same methodology approach of the Council
(when undertaking their Housing and Business Capacity Assessments, which do consider
enablement provided for by the Proposed District Plan as well as utilising population & dwelling
projections data), we observe our Scenario 1 total of a potential 11,697 dwellings is generally
consistent with the Council’s latest dwelling demand update (provided through their Housing
Capacity Assessment modelling and reporting) for eastern Porirua of 11,426 dwellings (+3,813
dwellings on top of the existing 7,613 dwellings).
116. Given this level of general consistency with Council’s own HBA dwelling estimates, we have not
sought to undertake a ‘dwellings to population’ conversion for Scenario 1 – noting such converted
population estimates are unlikely to significantly depart from the Council’s population projection
estimates.
117. We also note our dwelling estimates below for our Scenario 2 exceed those of both our Scenario
1, as well as Council’s latest HBA updates, and as such we have sought to undertake the ‘dwelling
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to population’ conversion (based on our ‘average PPH’ ratios discussed above) for our Scenario 2
only.
Scenario 2 (NPS-UD 2020 Uplift)
Dwellings:
118. Scenario 2 indicates a potential ’theoretical enablement’ for an additional +11,130 new dwellings
(by 2068) when considering all lots within the trunk sewer catchment / eastern Porirua precinct.
119. It is important to note, however, that the above noted ‘theoretical enablement’ of additional
dwellings / population is just that – theoretical. These figures indicate potential additional dwellings
/ population under a scenario where all available ‘development enablement’ is taken up and
realised. It is highly likely this will not be the case.
120. We can assume that of this ‘theoretical enablement’ of an additional 11,130 dwellings, that:
a. 2,244 new dwellings would be delivered by the Eastern Porirua Development Project (the +1,953
new dwellings from the Studio Pacific Yield Study 2019, plus the +291 dwellings indicated by the
four latest ‘Neighbourhood Masterplan’ processes); and
b. 33 further new dwellings would be delivered by a known potential greenfield development site in
Ascot Park, as set out in the summary table in Section 6 below.
121. When these numbers are subtracted, this leaves a remaining ‘theoretical enablement’ for a further
+8,853 new dwellings which could potentially be delivered by the wider housing market.
122. To identify a figure for potential additional dwellings which may likely eventuate ‘on the ground’, we
have sought to apply the same ‘realisation’ rate (average rate identified for Porirua City of 8%, as
set out above in Table 11 of this report) which has been applied through Council’s own HBA
assessments. When applying this realisation rate to the remaining ‘theoretical enablement’ of
+8,853 dwellings, this results in potential ‘realisable new dwellings’ of + 708 new dwellings. This
number of potential ‘realisable new dwellings’ is considered to be the estimate for the likely number
of new dwellings which may be delivered by the wider housing market (e.g., not including the
Kāinga Ora development, or potential ‘market / greenfield’ developments in Ascot Park /
Waitangirua Link Road/Judgeford Hills).
123. The combination of the dwellings to be delivered by the Eastern Porirua Development plus the
known potential ‘greenfield’ development (+2,277), when added to the potential ‘realisable new
dwellings’ to be provided by the wider housing market (+708) indicates the potential for an
additional ‘realisable’ +2,985 dwellings within the existing urban area of eastern Porirua, above and
beyond those existing (as at 2021).
124. As shown on Figure 1 and Table 2, there are potential greenfields sites outside of the existing
urban area of eastern Porirua, that are likely to connect into the Bothamley Park Sewer, including
greenfields developments along the Waitangirua Link Road, and in Judgeford Hills. The assumed
populations from these greenfields sites have not been adjusted, as the assumptions in the
hydraulic model are still considered to reflect the latest information on these sites. However a
further site along the Waitangirua Link Road has been identified, with the potential of up to 300
dwellings. This has been added into the model as an additional greenfields site.
Population:
125. To estimate the potential additional population associated with the ‘realisable’ enablement of an
additional +2,985 (2,277 to be delivered by the Eastern Porirua Development plus 708 additional
dwellings from the wider market) new dwellings, we then apply the ‘average PPH’ ratios discussed
above. When these ‘average PPH’ ratio scenarios are applied, this indicates the potential for a
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‘realisable’ additional population range of +8,149 (‘Sense Partners’ PPH scenario) to +11,163
(‘Porirua East Regeneration’ PPH scenario) above and beyond the existing population (as at 2021)
within the existing urban area.
126. The hydraulic model allows for an additional 4,461 people in greenfields sites outside of the
existing urban area (Judgeford Hills and Waitangirua Link Road). Allowing for a further greenfields
site on the Waitangirua Link Road with up to 300 houses, this indicates the potential for a realisable
additional population of +5,280 to +5,58313. It is noted that this is a conservative estimate, as the
PPH is likely to be lower in the greenfields developments than within the existing urban area of
eastern Porirua.
Testing implications of the proposed Housing Amendment Bill
127. While not running a ‘fully modelled’ scenario we have also briefly considered the implications of the
Resource Management (Enabling Housing Supply and Other Matters) Amendment Act (December
2021). Our testing indicates that the Amendment Act could result in a more extensive application of
the Medium Density Residential Zone across the entire trunk sewer catchment. The initial
assumptions we have made indicate that this newly proposed legislation could enable the potential
for a ‘realisable’ additional population range of +14,428 (‘Sense Partners’ PPH scenario) to
+18,116 (‘Porirua East Regeneration’ PPH scenario), above and beyond the existing population (as
at 2021).

4,461 in greenfields developments already allowed for, plus new greenfield site of 300 dwellings x 2.73 to
3.74 PPH

13
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6

Growth Demand Scenarios – Summary of Key Findings and Observations
128. The purpose of this assessment is to confirm whether the upgrade of the Bothamley Park trunk sewer pipe can, as proposed, satisfy current and future
demand from urban growth.
129. The key finding of our assessment is that our ‘NPS-UD 2020 Uplift’ scenario (‘Scenario2’) indicates the potential for a ‘realisable additional population’
range of +13,429 to +16,746 people over and above the existing population (as at 2021).
130. These numbers have informed sensitivity tests in the hydraulic model to test the effects of this additional population on the proposed sewer, as set out in
Section 7.
131. These findings are summarised in Table 24 below.

Table 24: Summary of Findings
Scenario / data
input

2018

2028

2038

2048

206814

Pop Growth

33,191 (‘Modelled’)

Existing +9,102

(28,730 = ‘existing urban area’

(+4,641 ‘existing urban area)

(4,461 = ‘future greenfield’)

(+4,461 ‘future greenfield’)

Te Aranga Hydraulic Model (Population)

Wastewater Network
Plan (WNP) November 2019

Sense Partners June 2021

24,089

24,070

26,114

28,377

30,648

-

Existing +6,578

37,499 (based on Sense
Partners PPH)

Existing + 13,429

‘NPS-UD 2020 Uplift’ Scenario 2 (Population)

Beca yield uplift
analysis for
realisable15 new
dwellings (converted
to population)

24,070
(Sense Partners
- June 2021
(Pop))

(32,219 ‘existing urban area’ +
5,280 ‘future greenfield)

38,320 (based on Stats NZ
High PPH)
(32,965 ‘existing urban area’ +
5,355 ‘future greenfield)

40,816 (based on Porirua
East Regen PPH)
(35,233 ’existing urban area’ +
5,583 ‘future greenfield)

(+8,149 ‘existing urban area’)
(+5,280 ‘future greenfield’)

Existing + 14,250
(+8,895 ‘existing urban area’)
(+5,355 ‘future greenfield’)

Existing + 16,746
(+11,163 ‘existing urban area’)
(+5,583 ‘future greenfield’)

Resource Management (Enabling Housing Supply and Other Matters)

Beca yield uplift
analysis for
realisable16 new
dwellings (converted
to population)

24,070
(Sense Partners
- June 2021
(Pop))

38,498 (Based on Sense
Partners PPH)
(33,218 ‘existing urban area’ +
5,280 ‘future greenfield)

39,411 (Based on Stats NZ
High PPH)
(34,056 ‘existing urban area’ +
5,355 ‘future greenfield)

42,186 (Based on Porirua
East Regen PPH)
(36,603 ‘existing urban area’ +
5,583 ‘future greenfield)

Existing + 14,428
(+9,148 ‘existing urban area’)
(+5,280 ‘future greenfield’)

Existing + 15,341
(+9,986 ‘existing urban area’)
(+5,355 ‘future greenfield’)

Existing + 18,116
(+12,533 ‘existing urban area’)
(+5,583 ‘future greenfield’)

132. Appendix 2 provides full details of all data scenarios / inputs which have been considered as part of our assessment.

Only the ‘NIP Report’ contains a population projection out to 2068. Stats NZ & Sense Partners data sets provide both population and dwelling projections out to
2048.
14

Hypothetical enablement is translated into a ‘realisable’ demand of potential additional population, based on a realisation rate of 8% (discussed below in section
5.2.4 of this report. Sensitivity testing of the model should be undertaken on the realisable demand.
15

Hypothetical enablement is translated into a ‘realisable’ demand of potential additional population, based on a realisation rate of 8% (discussed below in section
5.2.4 of this report. Sensitivity testing of the model should be undertaken on the realisable demand.
16
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7

Hydraulic Modelling – Sensitivity Testing
133. The hydraulic model that was built and calibrated by Wellington Water for the wider Porirua City
wastewater network was used by Te Aranga Alliance to support the design development of the
Bothamley Park Trunk Sewer. There are several scenarios that are relevant for design:


Peak Dry Weather Flow: During dry weather, when the main contribution to flow in the sewer is
population-generated wastewater, it is important to check that velocities don’t get too low in the
sewer, otherwise there is a risk of blockage



Peak Wet Weather Flow: During wet weather, rainfall-derived inflow and infiltration can dominate
the flow in the sewer, and it is important to check that the sewer is big enough to take the design
event.

134. At the start of the project, the design events for peak wet weather flow were agreed by Te Aranga
Alliance with Wellington Water, in alignment with their regional standard:


6-month Average Recurrence Interval (ARI) event: sewer less than 80% full



1-year ARI event: no spills, except to the proposed wastewater storage tank beside SH59.

135. A methodology was also agreed with Wellington Water to select the 6-month and 1-year ARI
events, which involved modelling a long time series of actual rainfall, and measuring predicted
overflow volume from the existing system under these events. Statistical analysis was then used to
select the rainfall event which corresponded to a 6-month ARI storm, based on overflow volume,
and similarly a 1-year ARI storm. The design storms were therefore real rainfall events, rather than
synthesised storms.
136. These events, and the assumptions built into the model around population growth, were used as
the basis for sizing the trunk sewer.
137. The growth assessments that are presented in this report were then used by Te Aranga Alliance to
test how the proposed sewer performs under even higher population growth than was originally
assumed in the model. It is not necessary to test the Peak Dry Weather Flow, as the critical
scenario for this design case is when population is low, not when it is high.
138. Sensitivity testing has been undertaken in the hydraulic model for the following 4 scenarios:


NPS-UD Scenario 2 population and 6 month-Average Recurrence Interval (ARI) storm



NPS-UD Scenario 2 population and 1-year ARI storm



Enabling Housing Supply population and 6 month-Average Recurrence Interval (ARI) storm



Enabling Housing Supply population and 1-year ARI storm

139. The populations used are the highest estimates for each scenario (i.e. based on 3.74 people per
household). Further details of the modelling methodology and results are provided in Appendix 3.
140. The result of the modelling was that the proposed sewer still meets the required level of service in
the 6-month and 1-year ARI events with the additional population. This is primarily because the
peak flow is dominated by rainfall-dependent inflow and infiltration (RDII), however it was also
identified that the design storm events selected (based on the rainfall events that produced a “6month” or “1-year” overflow) happened to have their peak flows in the night, when populationbased flow is low, and are therefore less sensitive to changes in population.
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141. Because of this, two further events were tested, being the storms closest to the 6-month and 1-year
ARI storms that also have peak flows during the day, co-incident with higher population-based
wastewater flows. These scenarios also meet the required level of service, with the proposed
sewer in place.
142. It is therefore concluded that the sewer is adequately sized to meet current and future demand
from urban growth.
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Appendix 1 – Full methodology assumptions table

UDGA | COMMSHP-1950052765-48203 | 9/03/2022 | 41

Sensitivity: General
| Hydraulic Modelling – Sensitivity Testing |

‘NPSUD 2020 Uplift’ Scenario (‘Scenario 2’) Assumptions
Intensification Policy for Tier 1 Urban Environments

Policy 3: In relation to tier 1 urban environments, regional policy statements and district plans enable:
a. in city centre zones, building heights and density of urban form to realise as much development capacity as possible, to maximise benefits of intensification; and
b. in metropolitan centre zones, building heights and density of urban form to reflect demand for housing and business use in those locations, and in all cases building heights of at least 6 storeys; and
c. building heights of least 6 storeys within at least a walkable catchment of the following:
i.
existing and planned rapid transit stops;
ii.
the edge of city centre zones;
iii.
the edge of metropolitan centre zones; and
d. in all other locations in the tier 1 urban environment, building heights and density of urban form commensurate with the greater of:
i.
the level of accessibility by existing or planned active or public transport to a range of commercial activities and community services; or
ii.
relative demand for housing and business use in that location.

‘NPSUD 2020 Uplift’ Scenario
assumption for Tier 1 Urban
Environment

Zone
GIS Layer
Allotment Size
Minimum net site area per residential
unit.

PROPOSED NPSUD - DENSITY PROVISIONS
Medium Density Residential
Medium Density Residential

High Density Residential
High Density Residential

200m2

150m2

Planning Assumption / Exclusions
Adopted

Rationale



Allotment Size – 200m2 (MDRZ)

The 200m2 minimum net site area per residential unit is based on a ‘land use’ led multi-unit medium density residential development, where
subdivision follows ‘on top’ of the designed land use outcome. This, therefore, differs from the Porirua City Council’s Proposed District Plan
‘vacant lot subdivision’ standard of 300m2 for the ‘Medium Density Residential Zone’.



Medium Density Residential Zone –
Spatial Extent

The spatial extent of the proposed ‘Medium Density Residential Zone’ applies the following rules:



Allotment Size – 150m2 (HDRZ)

Similar to the above ‘land use’ led assumption for ‘medium density residential’, but modified to account for a higher density development
outcome.



High Density Residential Zone – Spatial
Extent

The spatial extent of the proposed ‘High Density Residential Zone’ applies the following rules:

-

City Centre, Mixed Use and Local Centre Zone– any existing Residential Zone within 800m walkability catchment is proposed as a
‘Medium Density Residential Zone’.

-

Areas ID’d for higher densities / additional height in the PCC Proposed District Plan Maps – identified as ‘Residential Intensification
Precincts’ within the Eastern Porirua Regeneration area (areas in brown ‘outline’ in image below);

-

Within these specific ‘Precinct’ locations, assume a ‘high density’ scenario with buildings up to 6 storeys in height (where the currently
proposed PDP enables up to 4 storeys).
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Appendix 2 – Full data scenarios/inputs
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Scenario / data input

2018

2028

2038

2048

205117

206818

Comment

Te Aranga Hydraulic Model (Population)
NIP Report (Pop)

24,089

33,191
28,730 =
‘existing urban
area’





Key data input to project hydraulic model – population-based.
From ‘Bothamley Park Sewer Upgrade – Sizing Methodology and Assessment Report’ (Rev B).
Total additional population of +9,102 assumes additional population in ‘existing urban area’ of +4,641
and additional population in ‘future greenfield’ areas of +4,461




Key data input to project hydraulic model – population-based.
From ‘Bothamley Park Sewer Upgrade – Sizing Methodology and Assessment Report’ (Rev B).



From Sense Partners 2021 data; The Property Economics ‘Porirua Housing Typology Demand
Analysis’ Report, July 2021.
This is the latest ‘PCC HBA’ info we have for dwelling demand. PCC has confirmed that Property
Economics will also be continuing to work on feasible capacity modelling / analysis throughout the
later part of 2021.
Latest 2021 dwelling demand figure taken from The Property Economics ‘Porirua Housing Typology
Demand Analysis’ Report, July 2021. The report contains no equivalent 2051 figure for population
projection.

4,461 = ‘future
greenfield’

(+9,102)

Sense Partners

24,070

26,114

28,377

- Households and dwelling

30,648

-

(+6,578)

-

demand by SA2 – June
2021 (Pop)

PCC HBA (Dwellings)
Sense Partners

7,613

- Households and dwelling
demand by SA2 – June
2021 (Dwellings)

(total
existing)

9,219

10,182

11,134

11,426
(+3,813)




Te Aranga Masterplan Yields (Studio Pacific - Dwellings) For existing Kāinga Ora owned land within the eastern Porirua precinct only
Studio Pacific Precinct
Yield Schedule (2019)

1,981 (KO
existing)

3,934

Ranui (RA)

192

376

CC South West (CB)

384

636

CC North West (CC)

238

356

CC North East (CD)

278

658

CC South East (CE)

219

450

(KO total =
+1,953)






Current info on timing / sequencing (email from Poul Israelson dated 20/08/21) of completions
suggest approx. 3,400 total completions by 2040 / 2041.
Key timing assumption is average rate of 180 dwellings per year from 2023 onwards.
Aligns well with PCC assumptions to date for their HBA analysis (assumed + 2,000 dwellings for
Porirua East).
This indicates wider market demand (excluding Porirua East Regen) across the broader
project area to be in the order of 1,860 dwellings (based on Sense Partners 2021 / Property
Economics Demand Analysis, July 2021).

17

Only the ‘Property Economics ‘Porirua Housing Typology Demand Analysis’ Report, July 2021

18

Only the ‘NIP Report’ contains a population projection out to 2068. Stats NZ & Sense Partners data sets provide both population and dwelling projections out to 2048.
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Scenario / data input

2018

2028

2038

2048

Waitangirua South (WF)

230

560

Waitangirua North (WG)

285

603

Ascot Park (AH)

155

295

205117

206818

Comment

Updated Masterplans (Post- Te Aranga Masterplan Yields) (dwellings) For existing Kāinga Ora owned land within the eastern Porirua precinct only
Neighbourhood Masterplan

1,981

4,225

Yield Updates (2021)

(KO existing)

(KO total =
+2,244)

CC North West (CC)

238

CC North East (CD)

278

Waitangirua South (WF)

230

Waitangirua North (WG)

285




514 (+158)

Sets out latest overall understanding of total proposed dwellings – updating the 2019 Studio Pacific
data for the four specific neighbourhoods which have recently been progressing through more
detailed masterplanning processes.
Overall, the latest masterplan updates indicate an additional +291 dwellings, on top of the total
dwelling numbers identified in the Studio Pacific Precinct Yield Schedule (2019). This
suggests a total number of new dwellings for the Eastern Porirua Regeneration project of
+2,244.

684 (+26)
469 (-91)
801 (+198)

Additional developments (Post- Te Aranga Masterplan Yields) (dwellings)
Waitangirua Link Road

n/a



300



Ascot Park – Small
development area

n/a

33

Identifies additional greenfield / market-lead developments which the Te Aranga Project team have
been made aware of to date, which provide a further +333 dwellings.
Overall, when added to the latest masterplan updates of (+291 dwellings, giving total updated
figure of +2,244), this creates a potential additional total of +624 dwellings, on top of the total
dwelling numbers identified in the Studio Pacific Precinct Yield Schedule (2019). This
suggests a total number of new dwellings for the Eastern Porirua Regeneration project +
known ‘greenfield / market’ developments of +2,577.

‘NPS-UD 2020 Uplift’ Scenario 2 (Dwellings)
Scenario 2 (Theoretical):

7,613

Beca yield uplift analysis
for new dwellings in
existing urban area

(total existing
assumption –
Sense
Partners
June 2021
(Dwellings))

18,743
(‘existing
urban area’)



(+11,130
theoretical /
enabled
capacity in
‘existing urban
area’)



Note this figure is not a ‘dwelling projection’. This figure represents a potential ‘enabled / theoretical’
yield for a ‘max potential development’ scenario. Unlikely to be realized / taken-up in full due to:
o Site / planning constraints;
o Local development market economics;
o The Property Economics ‘Porirua Commercially Feasible Capacity Update, January 2020’ Report
identifies for Porirua:
 A ‘feasibility rate’ of 11%; and
 A’ realization rate’ of 8%
We can assume the Eastern Porirua Development project + known ‘greenfield / market’
developments will account for / deliver +2,577 of this enabled ‘theoretical capacity’ – leaving a
‘remaining potential enabled capacity’ of +8,553 dwellings. Potential for:
o Approx. +941 new dwellings to be ‘feasible’ for development;
o Approx. +684 dwellings to be ‘realised’ / delivered.
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2028

2038

2048

205117

206818

Scenario / data input

2018

Scenario 2 (‘Realisable’):

7,613

10,598

Beca yield uplift analysis
for new dwellings in
existing urban area

(total existing
assumption –
Sense
Partners
June 2021
(Dwellings))

(+2,985
dwellings to be
delivered /
‘realised’ in
existing urban
area)

Comment


From the above ‘theoretical scenario’, we have identified:
o
o

+2,277 dwellings to be delivered by the Eastern Porirua Development Project + know
‘greenfield / market’ developments; and
Approx. +708 new dwellings to be ‘realisable’ / likely to be delivered by the wider housing
market within the existing urban area.

‘NPS-UD 2020 Uplift’ Scenario 2 (Population)
Scenario 2 (‘Realisable’):

24,070

32,219

Beca yield uplift analysis
for new dwellings in
existing urban area
(converted to population)

(total existing
assumption,
Sense
Partners June 2021
(Pop))

(Sense
Partners @
2.73 pph)





32,965
(Stats NZ High
@ 2.98 pph)

35,233

Population figures generated from converting the ‘realisable / to be delivered’ capacity for additional
new dwellings in the existing urban area identified above (+2,985) to projected future population
assumptions, based upon the following ‘people per household’ rates:
o Sense Partners 2021 ‘pph’ average rate = 2.73;
o Stats NZ High ‘pph’ average rate = 2.98; and
o Porirua East Regen ‘pph’ average rate = 3.74 (sourced from 2019 Aurecon ‘Eastern Porirua –
Population Estimation’ data, utilizing the amended ‘pph’ rates, specific to Eastern Porirua
suburbs, which also incorporate high ‘pph’ assumptions for KO land.
Applying these ‘people per household’ rates to the anticipated additional new dwellings of
+2,985, provides the following potential range of additional ‘realisable’ population:
o Sense Partners: ‘Realisable’ = +8,149 additional population, above and beyond 2021
existing
o Stats NZ High: ‘Realisable’ = +8,895 additional population, above and beyond 2021
existing
o Porirua East Regen: ‘Realisable’ = +11,163 additional population, above and beyond
2021 existing

(Porirua East
Regen @ 3.74
pph)

Resource Management

24,070

33,218

(Enabling Housing Supply

(total existing
assumption,
Sense
Partners June 2021
(Pop))

(Sense
Partners @
2.73 pph)

and Other Matters)
Amendment Act (December
2021) - ‘Realisable’

Beca yield uplift analysis for
new dwellings (converted to
population) in existing urban
area



Based on analysis of the potential enablement for new dwellings provided for through the Amendment
Act, we have identified the potential for ‘realisable / to be delivered’ capacity for additional new
dwellings of +3,351 (above and beyond the existing 7,613 dwellings as at 2021).



Population figures generated from converting the ‘realisable / to be delivered’ capacity for additional
new dwellings identified (+3,351) to projected future population assumptions, based upon the following
‘people per household’ rates:

34,056

36,603
(Porirua East
Regen @ 3.74
pph)

Sense Partners 2021 ‘pph’ average rate = 2.73;
Stats NZ High ‘pph’ average rate = 2.98; and
Porirua East Regen ‘pph’ average rate = 3.74 (sourced from 2019 Aurecon ‘Eastern Porirua –
Population Estimation’ data, utilizing the amended ‘pph’ rates, specific to Eastern Porirua
suburbs, which also incorporate high ‘pph’ assumptions for KO land.
Applying these ‘people per household’ rates to the anticipated additional new dwellings of
+3,351, provides the following potential range of additional ‘realisable’ population:
o
o
o

(Stats NZ High
@ 2.98 pph)



o
o
o

Sense Partners: ‘Realisable’ = +9,148
Stats NZ High: ‘Realisable’ = +9,986
Porirua East Regen: ‘Realisable’ = +12,533
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Scenario / data input

2018

2028

2038

2048

205117

206818

Comment

Greenfields sites (outside of existing urban area (Population)
0

5,280



As per hydraulic model assumptions:



o Judgeford Hills: 1,221
o Waitangirua Link Road 1: 540
o Waitangirua Link Road 2: 1,350
o Waitangirua Link Road 3: 1,350
Additional Waitangirua Link Road site (300 dwellings)

(Sense
Partners
@2.73pph)
5,355
(Stats NZ
High @
2.98pph)

o
o
o

819 (sense partners pph = 2.73
894 (Stats NZ High pph = 2.98
1122 (Porirua East Regen pph = 3.74

5,583
(Porirua East
Regn @ 3.74
pph)
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Appendix 3 – Hydraulic Modelling Sensitivity Analysis
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DATE:

07/03/2022

REVISION:

C

SUBJECT:

Bothamley Park Sewer Upgrade – Population Hydraulic Sensitivity Analysis

1.0 Summary and Recommendations
This memorandum concludes that when tested with the potential realisable population in
the catchment, the proposed sewer will:


meet the future demand arising from urban growth.



meet the hydraulic requirement for Wellington Water (WWL) of no overflows in the 1-year
Average Recurrence Interval (ARI) peak wet weather flow (PWWF).



mostly meet the hydraulic requirement for WWL of flow area not exceeding 85% of pipe
area. The locations where this requirement is not met are two of the branch mains that are
surcharged as a result of the downstream level in the trunk main.
With the relatively high existing rainfall dependant inflow and infiltration (RDII) the sewer
hydraulics are more influenced by rainfall than population. As the developments occur to
enable population growth, the existing sewer system will be rehabilitated, thus RDII is likely
to be reduced.
We recommend that WWL accept our conclusion that the sewer will meet the future
demand arising from urban growth.
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2.0 Introduction
A requirement of the fast-track consent for the Bothamley Park Trunk Sewer Upgrade is an
assessment of whether the new sewer will meet current demand and future demand
arising from urban growth.1
The basis of design for the trunk sewer is the future population in the wastewater model
provided by Wellington Water, as set out in the Sizing Methodology and Assessment
Report.2 However, as set out in that report, a sensitivity check has also been undertaken,
based on the potential maximum realisable population, to check that the sewer still
performs adequately if population growth is higher than predicted. To make this
assessment two elements are needed:
1.

An assessment of the ‘realisable additional population’ in the Eastern Porirua wastewater
catchment over and above the population in the existing wastewater model, and

2.

An assessment of the impact of this additional population on the hydraulics in the sewer.
An Urban Growth Demand Assessment has been prepared and provides the potential
maximum realisable additional population within the wastewater catchment. 3 This
memorandum summarises the effect of the realisable additional population on the
hydraulics of the proposed sewer.

https://www.legislation.govt.nz/regulation/public/2020/0255/latest/LMS438857.html, accessed
25/01/2022
2 Te Aranga Alliance, Sizing Methodology and Assessment Report, 18/10/2021, Rev. C, p.9
3 Beca, Urban Growth Demand Assessment, 21/12/21, Rev. 2, p.43
1

TE ARANGA ALLIANCE | MEMORANDUM

PAGE 2 OF 13

Sensitivity: General

3.0 Methodology
The alignment of the Bothamley Park trunk sewer upgrades is shown in Figure 3-1 below.
Stage 1 of the upgrades are highlighted in yellow, and Stage 2 are highlighted in blue. Stage
1 is the subject of the fast-track consent application. The Stage 2 design is still being refined
and separate consents will be obtained for these works.

Figure 3-1: Eastern Porirua wastewater network near Bothamley Park with upgrades highlighted

3.1 Population Distribution
The Urban Growth Demand Assessment provides the potential ‘realisable additional
population’ within the East Porirua Development Precinct over and above the population
growth already included in the hydraulic model. The population already included in the
hydraulic model comes from the Eastern Porirua – Wastewater Network Plan4 and
population projections for several large greenfield developments that are likely to be
connected into the trunk sewer (around the Waitangirua Link Road and Judgeford Hills).
Allowance has been made for additional greenfield areas including a small area at Sasanof
View and an additional site near the Waitangirua Link Road.
The additional population was distributed throughout the existing developed areas as the
population growth is likely to arise from brownfield infill development. Aotea was excluded
as it was recently developed, is already dense and is therefore unlikely to see as much infill
development. The population projections of greenfield developments are as per the Sizing
and Methodology Assessment Report except the development north of Waitangirua Link
Road whose population was set to 1,122 people. This is the recommended realisable
population by the Urban Growth Demand Assessment.5 The greenfield developments and
existing developed areas are shown in Figure 3-2.
In the hydraulic model a component of the Rainfall Derived Inflow and Infiltration (RDII) is
derived as a factor of impervious area. As infill happens there will likely be an increase to
the impervious area within the wastewater catchment. A contributor to RDII is historic
stormwater connections into the wastewater network. It is assumed that the development
will follow best practice and plumb stormwater connections into the appropriate network,
thus reducing risk of RDII from this mechanism. Therefore, there has been no increase to
subcatchment impervious area in the model.

4
5

Connect Water, Eastern Porirua – Wastewater Network Plan, 4/11/2019, Rev. G, p. 5
Beca, Urban Growth Demand Assessment, 21/12/21, Rev. 2, Table 25
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Figure 3-2: Eastern Porirua wastewater catchment showing developed, recently developed, and proposed
development areas

3.2 Design Storms
Peak wet weather flow (PWWF) in the wastewater model is simulated using a design storm.
For the design storms, historical events were chosen according to the methodology
outlined in the Sizing Methodology and Assessment Report.6 This method selects two
events: the 6-month and 1-year overflow ARI events. These events are selected based on
the rate of overflow they cause, so the probability of the event coinciding with the diurnal
peak is already accounted for in the selection process. Namely, a storm that occurs during
the diurnal peak will have a higher calculated overflow ARI than one that occurs during the
night.
Flow in the sewer during PWWF is primarily due to RDII. The peak RDII during the 6-month
and 1-year overflow ARI events does not occur near a peak of the daily diurnal flow. Since
the sensitivity analysis is focused on changes to the population (and hence changes to
diurnal flow) two additional design storms were selected that have their peak RDII near a
diurnal peak. This is discussed in more detail in section 4.4.

3.3 Scenarios Modelled
Table 3-1 gives the population growth and rainfall scenarios modelled. There are two main
population growth scenarios:


6

the National Policy Statement for Urban Development (NPS-UD) scenario which predicts up
to an additional +6,503 people in the existing urban catchment over and above the existing
hydraulic model (whose population comes from the Wastewater Network Plan). The NPS-UD

Te Aranga Alliance, Sizing Methodology and Assessment Report, 18/10/2021, Rev. C, p. 5
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scenario also includes an additional greenfields site with 1,122 people.


the NPS-UD scenario with additional consideration of the Enabling Housing Supply Act7. This
scenario is a very high-level quantification given that the Act was only a proposed Bill at the
time of undertaking the analysis and has only just been passed into law (December 2021). It
predicts an additional +1370 people over and above the NPS-UD scenario (or +7,873 people
over and above the Wastewater Network Plan).
The two main design storms correspond to the 6-month and 1-year ARI overflow events
which are consistent with the previous hydraulic modelling. These have been
supplemented by two additional events which are slightly smaller8, but their peak RDII
occurs near a diurnal peak.

Table 3-1: Scenarios modelled
Scenario

ARI

Pop.

Description

NPS-UD 6-month

6-month

+6,503

6-month overflow ARI event with an additional 6,503 people in
the developed areas over and above that previously modelled
(Wastewater Network Plan). This event occurred on 16th April
2014.

NPS-UD 1-year

1-year

+6,503

1-year overflow ARI event with an additional 6,503 people in the
developed areas over and above that previously modelled
(Wastewater Network Plan). This event occurred on 15th
November 2016.

EHS 6-month

6-month

+7,873

6-month overflow ARI event with an additional 1,370 people in
the developed areas over and above the NPS-UD scenario due to
the Enabling Housing Supply Act. This event occurred on 16th
April 2014.

EHS 1-year

1-year

+7,873

1-year overflow ARI event with an additional 1,370 people in the
developed areas over and above the NPS-UD scenario due to the
Enabling Housing Supply Act. This event occurred on 15th
November 2016.

EHS 5.3-month

5.3-month

+7,873

5.3-month overflow ARI event with an additional 1,370 people in
the developed areas over and above the NPS-UD scenario due to
the Enabling Housing Supply Act. The RDII for this event peaks at
9:00am which is near the diurnal peak. This event occurred on
8th April 2015.

EHS 10.2-month

10.2 month

+7,873

10.2-month overflow ARI event with an additional 1,370 people
in the developed areas over and above the NPS-UD scenario due
to the Enabling Housing Supply Act. The RDII for this event peaks
at 7:30pm near the evening diurnal peak. This event occurred on
6th April 2017.

For all population sensitivity scenarios the new greenfields site was added to the original
model north of Waitangirua Link Road, with a population of 1,122 as per the Urban Growth
Demand Assessment.

7
8

Resource Management (Enabling Housing Supply and Other Matters) Amendment Act 2021
The events are not necessarily less intense (mm/hr) but caused lower peak overflows (m3/s)
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4.0 Results
4.1 Overview
The Sizing Methodology and Assessment Report and Asset Owners Requirements define
the key criteria for design during PWWF and peak dry weather flow (PDWF). These are:


6-month ARI PWWF: flow area is less than 85% of a pipe’s cross-sectional area.



6-month ARI PWWF: velocity does not exceed 3m/s. This criterion is not discussed as the
Preliminary Design Report9 requests a departure from this requirement due to polyethylene
pipe being able to handle much higher velocities.



1-year ARI PWWF: there are no overflows from the wastewater network.



PDWF: peak velocity is at least 0.75m/s (to achieve minimum self-cleansing velocity). This
criterion is not considered as previous modelling demonstrates that the design achieves
minimum self-cleansing velocity and an increase in population would correspond with an
increase in velocity due to the higher flows.

4.2 NPS-UD Scenario
4.2.1 6-month ARI Event
During the 6-month overflow ARI PWWF, there are three locations in the current design
where flow exceeds 85% of the pipe area. These are shown in Figure 3-3 and are discussed
below:
1) At the downstream end of the trunk sewer there is an overflow weir to storm tanks. In
all PWWF scenarios it is conservatively assumed that all flow goes over this weir instead
of to Pump Station 20. The weir crest is above the soffit of several pipes so they will
surcharge. This setup is discussed in detail in the memorandum Bothamley Park Sewer
Upgrade – Outfall Hydraulic Sensitivity.10
2) In two locations (indicated Figure 3-3) there are pipes that join the main trunk sewer
below its soffit level. During PWWF the tailwater conditions of these pipes are such that
their flow area is greater than 85% of their pipe area for a short time. Long sections
showing the peak hydraulic grade line of these pipes are given in Appendix A.
There are no other points in the stage 1 design where the 85% flow area is exceeded during
the NPS-UD 6-month ARI scenario.

Te Aranga Alliance, Bothamley Park Trunk Sewer Upgrade Preliminary Design Report, 23/12/21,
Rev. A
10 Te Aranga Alliance, Bothamley Park Sewer Upgrade – Outfall Hydraulic Sensitivity, 14/12/2021
9
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Figure 3-3: Bothamley Park trunk with pipes exceeding 85% flow area criteria indicated – NPS UD scenario

4.2.2 1-year ARI Event
There are no overflows from the wastewater model during the NPS-UD 1-year overflow ARI
scenario.

Figure 3-4: Bothamley Park trunk with overflows indicated (there are none) – NPS-UD 1-year overflow ARI
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4.3 Enabling Housing Supply Scenario
4.3.1 6-month ARI Event
The performance of the design in the Enabling Housing Supply 6-month scenario is very
similar to the NPS-UD 6-month scenario. This is shown in Figure 3-5.

Figure 3-5: Bothamley Park trunk with pipes exceeding 85% flow area criteria indicated – Enabling Housing
Supply 6-month ARI scenario

4.3.2 1-year ARI Event
There are no overflows from the wastewater model during the Enabling Housing Supply 1year ARI scenario.

Figure 3-6: Bothamley Park trunk with overflows indicated (there are none) – Enabling Housing Supply 1-year
ARI event
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4.4 Rainfall Dependant Inflow and Infiltration
The peak flows in the Bothamley Park wastewater trunk sewer are driven by high RDII. The
flows, therefore, are highly influenced by rainfall.
Figure 3-7 shows the outflow hydrograph at the bottom of the hydraulic model during the
6-month ARI event with the Wastewater Network Plan population (existing modelling) and
Enabling Housing Supply population (Wastewater Network Plan +7,873 people).
It shows:


Peak dry weather flow (i.e. resulting from population contribution) is small compared to RDII
even after adding 7,873 people to the catchment, and



The 6-month ARI event does not occur during the peak diurnal flow. Therefore, there is
negligible change to the peak flow in the sewer between the previous hydraulic modelling
and the two 6-month ARI sensitivity scenarios considered (NPS-UD and Enabling Housing
Supply).
Similar results were found for the 1-year event.

Figure 3-7: Outflow hydrograph for Wastewater Network Plan and Enabling Housing Supply (WNP + 7,873
people) scenarios during the 6-month ARI event

4.4.1 EHS Scenario: 5.3-month ARI
As a result of the peak flow in the 6-month and 1-year ARI events coinciding with night-time
flows (i.e. at a time of low contribution from population), two additional sensitivity tests
were carried out with events of similar magnitude to the 6-month and 1-year ARI events
but with peak RDIIs near a diurnal peak. Only the Enabling Housing Supply population
growth scenario was tested as it reflects the worst case.
Figure 3-8 shows the outflow hydrograph for this event with its peak RDII occurring at
9:00am, near the 8:00am diurnal peak. It also shows that the 5.3-month overflow ARI event
results in a peak flow of approximately 805L/s, which is less than the peak flow of
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approximately 890L/s in the 6-month ARI event (shown in Figure 3-7) even though it occurs
near the diurnal peak.

Figure 3-8: Outflow hydrograph for Enabling Housing Supply scenario during 5.3-month ARI event

The performance of the design in this scenario is similar to the NPS-UD 6-month ARI and
EHS 6-month ARI scenarios. It is shown in Figure 3-9 below.

Figure 3-9: Bothamley Park trunk with pipes exceeding 85% flow area criteria indicated – EHS 5.3-month ARI
scenario
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4.4.2 Enabling Housing Supply Scenario: 10.2-month ARI
There are no overflows from the wastewater model during the EHS 10.2-month ARI event
scenario. The peak RDII for this event occurs at 7:30pm on 6th April 2017 which is near a
diurnal peak.

Figure 3-10: Bothamley Park trunk with overflows indicated (there are none) – Enabling Housing Supply 10.2month ARI event

Figure 3-11 shows the outflow hydrograph for the Enabling Housing Supply scenario with
the 10.2-month overflow ARI event.

Figure 3-11: Outflow hydrograph for Enabling Housing Supply scenario during 10.2-month ARI overflow event
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4.5 Discussion
As shown in Figure 3-7, and in this memorandum generally, the hydraulics of the proposed
trunk sewer are reasonably insensitive to even large increases in population. In all cases the
peak flow is dominated by RDII. As development of the catchment occurs, rehabilitation or
replacement of the upstream network should reduce RDII, although the model
conservatively assumes that RDII will remain constant (allowing for improvements being
made to the network in the short term to be offset by deterioration of the network over its
lifetime).
When tested with the potential realisable additional population in the wastewater
catchment, the proposed sewer will:


meet the future demand arising from urban growth.



meet the hydraulic requirement for Wellington Water (WWL) of no overflows in the 1-year
ARI peak wet weather flow (PWWF).



mostly meet the hydraulic requirement for WWL of flow area not exceeding 85% of pipe
area. The locations where this requirement is not met are two branch mains that are
surcharged as a result of the downstream level in the trunk main.
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5.0 Appendix A – Long Sections
This appendix provides long sections of the incoming branch mains whose flow area is more
than 85% of their pipe area in the Stage 1 pipeline. These do not meet the criterion due to
outfalls being surcharged as a result of the downstream level in the trunk main. A long
section of the downstream section of the trunk sewer is also included, where this is
surcharged from the overflow weir to the wastewater storage tanks.
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