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1 Introduction

1.1 Overview

Crang Consulting Ltd has been commissioned by AVlennings Hobsonville Pty Ltd to assess and
complete an engineering infrastructure report for a private plan change request by AVlennings
Hobsonville Pty Ltd to the Auckland Unitary Plan Operative in Part (AUP). The private plan change
seeks to rezone approximately 85ha to multiple different zonings to suit the proposed Hall Farm West
or Ara Hills subdivision. The proposed zoning is primarily mixed house urban along with THAB,
Commercial zones, and Open Space zones. The plan change further seeks to apply precinct provisions
to enhance the existing environment and the unique surroundings of the site.

The proposed site currently has an approved resource consent (BUN20441333). This existing consent
allows for a cap of 575 lots. This current private plan change application infrastructure report is
assessing a new proposed cap of 900 lots.

It is important to note under the existing consent three stages have been constructed or actively in
construction. These stages are specified as Stages 1, 2, and 3A. These three developments comprise
of approximately 220 lots and 4 commercial lots. These lots are considered to be included within the
proposed cap of 900 lots. Stage 1 has had its titles issued, Stage 3A-1 s224c issued 21 November 2023
and titles are expected by end of February 2023, Stage 3A-2 s224c is 90% processed and is on hold
waiting completion of a wetland, and Stage 2 has recently begun construction. For this report, Stages
1, 2, and 3A are all considered to be existing and constructed as part of the original consent.

Excluding the Stage 1 subdivision, the Plan Change Area (PCA) comprises primarily of:

- 47 Ara Hills Drive, Upper Orewa, Lot 1001 DP 565605 and
- 226 Grand Drive, Orewa, Lot 1 DP 0931

A

N

ARA HILLS
PLAN CHANGE AREA

ARA HILLS
PLAN CHANGE AREA

Figure 1-1: Site Location (Source: Auckland Council (AC) GIS)



1.2

Scope of Work

The scope of work associated with this engineering infrastructure report includes:

13

The extent of earthworks that will be necessary to achieve compliant road gradients and
accessways and stable building platforms if the plan change is approved.

Proposed roading infrastructure with linkage from the Orewa SH1 intersection to the
neighbouring properties for future potential development while utilising the existing roading
infrastructure.

Stormwater infrastructure requirements to provide quality and quantity mitigation for stream
protection and flood plain analysis.

Wastewater servicing requirements so that the development can be in compliance with
Watercare’s engineering requirements through the use of pump stations and gravity

networks.

How potable water servicing can be supplied throughout the development through a new
Watercare reservoir located on the PCA.

Limitations

The report has been based off the information made available to Crang Consulting Ltd from the client,
public sources and specific site investigation at the time of performing the assessment. Should further
information become available regarding the site and the area around the site, Crang Consulting Ltd

reserves the right to review the report with respect to the additional information.



2 Site Description

2.1 Existing PCA
The PCA is located directly off the Grand Drive extension over the motorway. The SH1 northbound off-
ramp with a round-a-bout exit that directly services the Ara Hills subdivision. To the east of the PCA is

the SH1 motorway, and directly across the motorway is newly developed urban areas zoned as mixed
housing urban. To the south and west of the PCA is future urban zoning primary consisting of

agricultural based activities (including cattle farming, glass houses, and market gardens). North of the
PCA is the Nukumea Reserve. The Nukumea Reserve is considered to be an important ecological
feature of Auckland and will control many of the precinct provisions of the plan change application to

preserve the interface of the urban environment with the Reserve.

NUKUMEA
RESERVE

ARA HILLS
PLAN CHANGE AREA

S
H1 MOTORWAY

FUTURE
URBAN ZONE

Figure 2-1: PCA (Source: AC GIS)
The PCA topography contains moderate to steep gradients with varying levels of ridges and gullies
across the site. There are existing streams, wetlands, and native vegetation throughout the site as well

as large areas of pasture. The Bioresearches ecology report is to be referred to for a full description of
these and other existing watercourses on site. The ecology report has been included with the plan
change request. The important features are proposed to retained, enhanced, and protected as much

as possible.



3 Bulk Earthworks

3.1 Earthworks Description

Earthworks will be necessary to construct future public roads and private accessways to compliant
gradients and provide for stable building platforms. A cut to fill balance is achievable. The earthworks
design can adhere the following:

e Minimise the earthworks volumes as much as practical and stage the earthworks so that public
road usage is not required.

e Preserve existing streams, wetlands, and native vegetation as much as practical.

e Provide compliant grades for public roads, accessways, driveways, and vehicle crossings and
direct stormwater overland flows to suitable discharge locations.

e Provide stable building platforms through the use of engineered fill, retaining walls, MSE
slopes, and other geotechnical treatments.

The final earthworks levels will be determined along with the geotechnical engineer’s input at detailed
design stage and will be subject to future resource consents when they differ from those consented.
Earthworks is currently occurring on site with the construction of Stage 2.

Figure 3-1: Proposed Indicative Earthworks Plan

3.2 Timing of Works
It is expected that the earthworks will occur over the next five earthworks seasons in approximately
2023-2027. This timeframe is subject to obtaining the required resource consents and other



infrastructure approvals. Earthworks will occur ahead of civil works and minimise areas open and
disturbed.

3.3 Erosion and Sediment Controls

Erosion and sediment controls will comply with the requirements of the Auckland Council GD0O5
“Erosion and Sediment Control Guide for Land Disturbing Activities in the Auckland Region”. A
combination of erosion and sediment control measures will be employed including:

e The construction of new sediment retention ponds dosed with flocculent to maximize
sediment removal efficiencies.

e The construction of decanting earth bunds dosed with flocculent to maximize sediment
removal efficiencies.

e The use of dirty water diversion bunds to intercept direct dirty water to the sediment ponds
or earth bunds.

o The use of clean water diversion bunds to intercept and direct clean water away from the
proposed area of works.

e The construction of topsoil bunds and silt fences for areas that are outside of the catchment
of the sediment ponds or earth bunds.

e |nstallation of contour drains at the completion of each day’s work.
e Progressive stabilization of the earthworks areas as they are completed.

e Provision of stabilized construction entrances to ensure that any vehicles leaving the site do
not deposit earth on to the public roading network.

e Regular inspections of all sediment control devices to ensure all measures are functioning
effectively and being maintained.

An Adaptive Environmental Management plan can be utilized to monitor treatment outcomes and
allow corrective action to maximise treatment efficiencies. Regular site inspections by the Auckland
Council monitoring officers, the civil engineer, and the contractor will further ensure high levels of
sediment and erosion control proficiency.

3.4 Previously Consented Earthworks Extents

The original resource consent for Ara Hills reported a total volume of cut to fill earthworks of
1,153,000m3 would be required. Preliminary cut to fill calculations indicate that a total of 777,300m3
is required. This volume excludes Stages 1, 2, & 3A which are either completed or underway. The
volumes of earthworks are therefore similar to the volume approved in the resource consent.



Figure 3-2: Proposed Indicative Cut & Fill Plan

4 Roading

4.1 Introduction
Flow Transportation Specialists has provided a complete Integrated Traffic Assessment Report for the
Plan Change Area. The Traffic Assessment Report has been included with the plan change request.

The Supporting Growth Alliance of Auckland Transport and NZ Transport Agency is currently
undergoing a review of future transportation projects that will affect the Plan Change Area. The most
important feature of their review is the Grand Drive extension being an arterial road. The Ara Hills
development has incorporated the future arterial road into its design and future proofed for any
necessary transportation upgrades currently known.

4.2 Roading and Accessways

The roading network is proposed to be completed as each stage is built. This roading network will be
compliant with the Auckland Transport TDM Standards. Public roads servicing over 200 lots are
proposed for a maximum of 10% gradient; the public roads that service less than 200 lots are proposed
to be a maximum of 12.5%. Any private accessways are proposed to be to Auckland Council’s
standards of a maximum of 20%. This is in line with the previous plan change and consent to minimise
the amount of earthworks required to achieve these gradients.



Figure 4-1: Proposed Indicative Roading Plan

4.3 AT/NZTA Public Upgrades

The extension of Grand Drive to the neighbouring property will provide Auckland Transport with a
30m corridor for a future arterial road. This is part of the Supporting Growth projects. The
development will provide this section of road to arterial roading standards and will be reviewed as
part of the Engineering Plan Approval processes.

As part of the original consent conditions, the applicant was required to complete a shared path from
Grand Drive to Aran Drive. The shared path has been designed and is currently being reviewed as part
of the Engineering Plan Approval process. This will provide further infrastructure to the PCA by
providing a connected footpath and cycleway link to the east over the motorway.

There are multiple existing paper roads included with the PCA. Most of these roads will be stopped
and offset by the proposed vesting of public. One paper road that is proposed to be utilised is along
the western boundary of the PCA. This paper road is along a suitable alignment for the future
connection with Russell Road so it is considered an appropriate upgrade for the development and
surrounding areas.
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Figure 4-2: North Indicative Strategic Transport Network (Source: Supporting Growth Auckland)

5 Stormwater

5.1 Introduction

Airey Consultants completed a Stormwater Management Plan (SMP) for the earlier version of the
private plan change which was accepted by Healthy Waters, final approval and falling under the region
wide stormwater discharge consent will occur once the plan change becomes operative. With changes
in catchments through earthworks and an increase in lot density, an addendum to the SMP by Crang
Consulting has been completed. The addendum and accepted SMP is located in Appendix B. A
summary of the SMP is below.



5.2  Existing Stormwater Features

The PCA is located across three catchments, each of which contain their own permanent stream.
Culverts carry the flow from these catchments underneath the motorway and continue downstream
into their receiving environment being the Orewa Estuary. These catchments are labelled as the
Southern, Central, and Northern. This can be seen in Figure 5-1.

NORTHERN

CENTRAL

SOUTHERN

Figure 5-1: Existing Stormwater Features (Source: AC GIS)

The Southern catchment is the largest and extends into the Wainui rural area. The Central catchment
is the smallest and is entirely located within the PCA. As part of the enabling earthworks of the current
consent, a portion of the catchment was filled in to create compliant roading and building platforms.
The Northern catchment extends into the Nukumea Scenic Reserve. This catchment and stream is the
only stream that is proposed to be crossed to provide road access to parts of the PCA.

Bioresearches consultants’ ecology report provides further descriptions of the streams and gulley
networks and other ecological features associated with the PCA. The ecology report has been
submitted as part of the plan change application.

There is an existing stormwater network of pipes, wetlands, and bioretention devices constructed as
part of Stage 1, 2, and 3A. These devices are currently being constructed or have been vested to
Auckland Council. There was no existing stormwater infrastructure within the PCA prior to the original
resource consented development.



5.3 Flooding Analysis
A flooding analysis has been completed within the SMP. The analysis allows for the indicative scheme
plan and final land form.

The SMP calculations assumed for three different design scenarios:

e 10-year ARI (2.1° climate change and full pipe capacity)
e 100-year ARI (3.8° Climate Change and culvert 50% blocked)
e 100-year ARI (3.8° Climate Change and culvert 100% blocked)

The results of the above are as per Table 1 below:

TABLE 1: DEVELOPED CONDITIONS FLOOD LEVEL (RL)

Catchment Flood Level (RL)
10-year 100-year (50% blocked)  100-year (100% blocked)
Northern 19.8 24.02 28.8
Central 17.2 21.2 27.2
Southern 13.8 18.3 21.8

The analysis found that the motorway culverts have insufficient capacity for both the existing
conditions and the developed conditions of the PCA. This in return creates a flood basin upstream of
the culvert. For the plan change application, the existing conditions were assumed as if no
development has occurred within the PCA.

The 100-year 100% blocked scenario provides a worst-case scenario and assesses the flood levels
when the large diameter pipes are blocked at the start of the storm event. This scenario provides
information on worst case levels but is not appropriate for setting finished floor levels.

The 100-year 50% blocked scenario provides a realistic and appropriately conservative limit for the
maximum flood levels to determine minimum proposed building finished floor levels. This scenario is
also compliant with the Auckland Council Stormwater Code of Practice for determining floodplain
levels. A minimum freeboard of 500mm to finished floor levels to be provided on top of the floodplain
levels. The minimum recommended finished floor levels for each catchment are as per Table 2 below:

TABLE 2: MINIMUM RECOMMENDED FINISHED FLOOR LEVELS

Catchment 100-year (50% Previously Consented Minimum Recommended
blocked) Flood Level Minimum Recommended Finished Floor Level
Finished Floor Level
Northern 24.0 24.0 24.5
Central 21.2 23.0 21.8
Southern 18.3 17.0 18.8

5.4 Overland Flow Path

Overland flow paths are proposed to be mostly within the road reserves. The steep gradients of the
site allow for easier flow path management within the roading corridors. The exact flow path and
discharge location of each stage will be confirmed at the time of resource consent.

The minimum recommended floor levels will be primarily controlled by the extent of flooding caused
by the motorway culverts. Overland flows within the streams and roads will be considered during
detailed design.



5.4 Proposed Works in or Adjacent to the Existing Watercourses

As part of this plan change application, no works are proposed to interact with the Central stream.
These works have already occurred as part of the Stage 1, 2, and 3A works with the construction of an
arch culvert over the Central stream.

The largest change in this plan change application when compared to the consented development is
the Southern stream’s western tributary crossing. The western tributary crossing in the original
consented scheme plan is not considered to be the best option for the PCA and so has been avoided.

By utilising the western paper road, this application’s indicative scheme plan allows for the proposed
roading to continue north and above the two western tributaries. The western tributaries are
bordered by existing native vegetation that is proposed to remain. There is an existing pocket of native
vegetation that is to the northwest and another pocket directly north of the furthest tributary’s
extents. The pocket that is to the northwest of the stream is proposed to be removed as the only part
of the existing native vegetation to be removed within the PCA.

The Northern stream is the only stream with an indicative road crossing proposed. The current consent
conditions allow for an arch culvert over this stream. Upon site visits and preliminary analysis, the
span of this stream is quite extensive as the stream actually splits into two where the crossing is
proposed. Because of this, it is considered a bridge structure is the most optimal from geotechnical
and structural perspective as well as the least intrusive on the existing environment. With this solution,
it is considered the bed of the streams can remain in its natural state as well as not exacerbate any
flooding hazards.

PROPOSED NORTHERN
STREAM CROSSING

WESTERN TRIBUTARIES NO
LONGER REQUIRED CROSSING
AS ORIGINALLY CONSENTED

Figure 5-2: Key Freshwater Ecological Features (Source: Bioresearches)



5.5 Stormwater Mitigation

The current consent allows for water quality treatment according to GD0O1 standards which is 75% TSS
removal and extended detention volume (EDV) for the first 34.5mm of rainfall over a 24-hour period.
The EDV is utilised for stream protection.

The plan change application and the attached SMP proposes to adopt the PCA for SMAF 1 control.
SMAF 1 provides more stringent stream protection than EDV and the proposed mitigation devices
within public infrastructure consisting of wetlands and raingardens would provide the minimum
requirements of stormwater quality treatment of 75% TSS removal as well as SMAF stream protection.

Runoff from private lots would utilise a stormwater tank that would provide SMAF 1 requirements.
The tanks, wetlands, and bioretention devices combined would ensure the streams flows would match
existing conditions and not cause further erosion concerns.

The PCA is proposed to be under SMAF 1 control, detention of the 2 year storm event is not considered
to provide any further benefits for stream hydrology.

The 10-year detention is generally provided to ensure that existing downstream pipe reticulation is
not subject to greater flows that for which is has design capacity. The only downstream infrastructure
to the east of the motorway is the arch culvert below Grand Drive and a new culvert under Arran Drive
are within coastal environments. The motorway culverts previously discussed provide attenuation of
the development’s flows. For this reason, attenuation of the 10-year storm event is not necessary as
there are no downstream infrastructure issues.

100-year detention is generally provided for flood protection to ensure existing and proposed
buildings are not subject to a greater risk of flooding as a result of the development. The motorway
culverts provide attenuation upstream of the motorway. The peak flow discharge pre vs post
conditions is considered to be similar and have no effect on downstream flooding hazards. The minor
additional flooding caused upstream of the culverts due to the increased density and final landform
will not affect neighbouring properties. The properties serviced off Russell Road are Future Urban
Zoning with primarily agriculture uses. There are no upstream structures located within the extents of
the floodplain. The NZTA land that is a steep batter and already subject to flooding. No attenuation of
the 100-year storm event is therefore needed.

6 Wastewater

6.1 Introduction

The current consent allows for an infrastructure cap of 575 lots. This plan change application proposes
to increase the number to an infrastructure cap of 900 lots. The wastewater infrastructure has been
reassessed for the new cap.

6.2 Existing Wastewater

There is an existing network of wastewater gravity and pressure sewer with pump stations constructed
as part of Stage 1, 2, and 3A utilising the current consent. There was no existing wastewater
infrastructure within the PCA prior to the original consented development

Existing Watercare transmission infrastructure east of the motorway currently services the PCA to the
Orewa Pump Station constructed as part of the Orewa West Structure Plan. A new wastewater pipe
3150D gravity line was drilled underneath the motorway to connect into this existing Watercare
transmission infrastructure as part of the Stage 1 works. It is proposed to utilise this sewer and also
construct a new sewer to the transmission network.



EXISTING DEVELOPMENT
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Figure 6-1: Existing Wastewater Network (Source: AC GIS)

6.3 Watercare Servicing

AV Jennings have an existing resource consent for 575 residential/ mixed use lots for the Ara Hills
development (BUN20441333). This consent is currently being given effect to on site with 203lots
created, and 148dwellings completed. There are still 372lots to be created. This consent currently
lapses on the 7 August2027. Closer to this time we would recommend that AV Jennings seeks to
formally extend the lapse date to provide additional time to complete works.

We have been working closely with Watercare Services Ltd (‘WSL’) to ensure that wastewater capacity
is secured for this existing consent.

WSL have confirmed in principle “that the balance of the development approved under the above
resource consent and yet to connect to the public water and wastewater network would be granted
approval to connect to the wastewater network. This confirmation is based on Watercare’s current



7”7

approach to honouring connections for approved resource consents in areas of capacity constraints.
The full email is included in Appendix C.

The network wide capacity is currently limited by the capacity at the Army Bay Wastewater Treatment
Plant. WSL has identified that upgrades to the plant will occur by 2031, but they are seeking to deliver
an ‘alternative upgrade’ earlier. At present they have capacity to connect 4,000 homes though it is
likely that the consented dwellings out number this capacity. So, it is antipcated that WSL will operate
on a first come basis.

Option 1

The wastewater network to service the PCA will be a combined system of gravity and pressure sewer
mains. Three pump stations will be provided at low points in the development to pump the
wastewater flows to the gravity network which will eventually reach a drilled pipe underneath the
motorway that connects to the existing Watercare transmission network. It is important to note two
of the pump stations have already been constructed and the remaining pump station is consented
based on the 575 lots of the approved resource consent. A portion of the large lots bordering the
Nukumea Reserve will be serviced using private low pressure sewer mains instead of pump stations.
The use of low pressure sewer mains is considered a better option when compared to adding more
pump stations.

The only major public upgrades required for this option is a new drilled pipe underneath the
motorway. The existing 3150D pipe currently servicing the PCA is considered to be insufficient for the
infrastructure cap of 900 lots. The new pipe has been sized in Appendix D Wastewater Design
Calculations.

Figure 6-2: Proposed Indicative Wastewater Plan Option 1



Option 2

Watercare has also advised that at some stage they will be required to provide additional new
infrastructure to allow growth to continue within this area based upon the proposed Future Urban
Zone as shown in the Proposed Auckland Unitary Plan provisions.

As part of these plans, Watercare has planned for the entire PCA wastewater flows to flow south to
the recently constructed Wainui Wastewater Tunnel constructed as part of the Milldale development.
This will then eventually drain into the same transmission network as discussed in Option 1. Please
refer to the Orewa West Wastewater Servicing Figure below.

Figure 6-3: Orewa West Wastewater Servicing

Option 2 is considered a future project that will be completed by Watercare when the timing suits as
it requires significant public wastewater infrastructure outside of the PCA and provides servicing to
future urban areas that are not able to connect to at this time. This option also does not allow for the
already constructed pipe drilled underneath the motorway as well as the consented 575 lots that this
pipe will cater for.

The wastewater network to service the PCA for Option 2 is similar to Option 1, except the third pump
station is removed and a gravity network as proposed in Watercare’s future plans can be installed.



Figure 6-4: Proposed Indicative Wastewater Plan Option 2

WSL has completed a review of the servicing capacity associated with Option 1 and has confirmed that
the existing infrastructure is adequate to accommodate the proposed cap of 900 HUE for the precinct.
This assessment aligns with the position outlined in their correspondence dated 9 August.

WSL has indicated that, since the FDS does not specify the timing for the development of this future
urban area, they would not oppose a plan change to rezone the land, provided that the precinct
provisions include a requirement to assess the capacity of the bulk network at the time of the RC
application. Additionally, WSL expects that any new development proposals within the rezoned area
will be required to wait until the Army Bay Wastewater Treatment Plant (WWTP) upgrade, scheduled
for completion by 2031, unless an alternative arrangement has been reached with WSL.

6.4 Discharge Consent

A wastewater overflow discharge consent was granted for the original plan change application as part
of the development’s current consent. The consent allows for three total public pump stations. This
plan change application is in line with this same proposal.

In line with the consent, the pump stations will be to Watercare’s requirements and conditions of
discharge permit R/REG/2013/3743. Overflow points will be provided in the receiving manholes and
a screen filter will be provided to prevent solids within the wastewater from overflowing to the land.
The telemetry system of the pump station will alert Watercare of any potential issues prior to the
overflows occurring. With the large amount of redundancies and conservatisms built into pump
stations, the risk of overflow is very low.




7 Water and Utility Services

7.1 Introduction

The original plan change application and current consent has an infrastructure cap of 575 lots. This
plan change application proposes to increase the number to an infrastructure cap of 900 lots. The
water infrastructure has been reassessed for the new cap.

7.2  Existing Water

The PCA has existing water infrastructure on site constructed as part of the Stage 1, 2 and 3A works.
The majority of the lines are to service the development as well as a 3550D line proposed for bulk
supply of the PCA that will extend to a new water storage reservoir explained further below. There
was no existing water infrastructure within the PCA prior to the original resource consented
development.

EXISTING DEVELOPMENT
WATER SERVICING

EXISTING 3550D
WATERMAIN DRILLED
UNDERRNEATH MOTORWAY

Figure 7-1: Existing Water Network (Source: AC GIS)

7.3 Watercare Servicing

Airey Consultants previously completed dynamic water modelling for the development. The analysis
for this included there is sufficient water supply to Watercare’s standards within the PCA for a portion
of the development. This report was modelled for 800 lots and for the remaining areas not able to be
serviced, a water storage reservoir was required to be constructed to provide adequate servicing to
the PCA. Appendix E contains the Airey Consultants Water Supply Report.



Preliminary discussions with Watercare has resulted in the same conclusion that a water storage
reservoir is required to be constructed within the PCA. The reservoir is proposed to constructed at the
highest elevation of the PCA and service the PCA as well as the surrounding catchment.

There are two triggers which will cause the reservoir to be constructed. The first trigger is to ensure
adequate servicing is provided in accordance with Watercare’s standards for the PCA based on final
landform and scheme plan. The second trigger is required once the PCA reaches 1,500 customers, or
500 constructed buildings. This is to provide resiliency to the water network for a 24hr period in
extreme scenarios.

Further discussion will occur with Watercare to come to agreement on the reservoir location, size, and
timing at resource consent stage.

Figure 7-2: Proposed Indicative Watermain Plan

7.4 Proposed Plan Change 78 — Water and Wastewater Servicing Constraints

Watercare has submitted on Proposed Plan Change 78 (the proposed intensification of Auckland).
They have raised concerns with areas of insufficient water and wastewater servicing for the proposed
intensification. A control is proposed to be placed over these areas requiring resource consent for any
intensifications. The areas east of the motorway that are serviced by the same water and wastewater
transmission networks of the PCA are proposed to be included within the control. We note that that
resource consents will be required for any development with the PCA and will assess water and
wastewater servicing as previously discussed.

7.5 Utility Services
There are existing telecom and power service cables constructed as part of Stage 1, 2, and 3A. These
have capabilities of being upgraded to service the PCA and any other further future developments.



Vector and Chorus will need to be engaged to provide the designs which will ensure power and
telecommunication infrastructure will be available.

This development does not propose the installation of a reticulated gas supply.

8 Orewa 4 Precinct
IXXX.1 Precinct Description

Subdivision and development are restricted until the land within the Precinct is able to connect to
functioning bulk water supply and bulk wastewater infrastructure with sufficient capacity to service
subdivision and development in the Precinct area.

IXXX.2 Objectives

(2) Subdivision and development is coordinated with the provision of bulk and local
water supply and wastewater infrastructure.

IXXX.3 Policies

(17) Avoid subdivision and development in advance of the provision of functioning
bulk water supply and bulk wastewater infrastructure with sufficient capacity to
service subdivision and development within the Precinct.

Table IXXX.4.1 All Zones

Activity
Activity | Standards to be
status complied with
Use
All zones
(A2) Use that does not comply with Standard | NC
IXXX.6.2.6 Bulk Water Supply and Wastewater
Infrastructure
Development
All zones
(A5) Development that does not comply with | NC
Standard IXXX.6.2.6 Bulk Water Supply and
Wastewater Infrastructure
Subdivision
All zones
(A7) Subdivision that is not in accordance with | NC
Standard IXXX.6.2.6 Bulk Water Supply and
Wastewater Infrastructure

IXXX.5 Notification

(5) Any application for resource consent that infringes the following standard will be
considered without public or limited notification to any person other than Watercare
or the need to obtain the written approval from any other affected parties unless the
Council decides that special circumstances exist under section 95A(9) of the Resource
Management Act 1991:



a. Standard IXXX.6.2.6 Bulk Water Supply and Wastewater Infrastructure

IXXX.6.2.6 Bulk Water Supply and Wastewater Infrastructure

Purpose:

To ensure subdivision and development within the Precinct is adequately serviced with bulk
water and wastewater infrastructure.

(1) Bulk water supply and wastewater infrastructure with sufficient capacity for servicing the

proposed development must be completed, commissioned and functioning prior to
construction of any buildings or creation of any lots.

IXXX.6.3.1 Subdivision standards for the precinct

Purpose:

To ensure subdivision and development within the Precinct is adequately serviced with bulk
water and wastewater infrastructure.

9 Conclusions
This report assesses the existing servicing and future servicing upgrades required to rezone the PCA
to the zoning proposed primarily being mixed house urban. This is summarised as follows:

Earthworks can be undertaken to provide suitable roading and accessway gradients, stable
building platforms, and achieve a cut to fill balance while providing the required sediment
controls to protect the environment.

Roading to access each possible lot as well as provide connectivity to neighbouring properties
can be provided all in accordance with Auckland Transport standards and the Supporting
Growth plans.

Stormwater infrastructure can be provided to achieve quality and quantity management to
protect receiving streams as well as avoiding flooding affects upstream and downstream of
the motorway culverts. The works would comply with an approved stormwater management
plan.

The existing wastewater infrastructure previously constructed contains space capacity to
service the PCA. New infrastructure can be provided to the transmission network to provide
wastewater servicing to Watercare’s standards and precinct provisions are included to ensure
that the development aligns with the capacity in the wider network.

The existing potable water infrastructure is sufficient to service a portion of the PCA. A new
Watercare storage reservoir is required within the PCA.

It is considered that the existing infrastructure can be utilised or upgraded to service the PCA. New
infrastructure is also proposed that will provide beneficial results to neighbouring properties.
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Executive Summary

Crang Consulting Ltd has been commissioned by AVJ Hobsonville Pty Ltd to complete a stormwater
management plan (SMP) for the Ara Hills Development in Orewa, Auckland. This report has been
prepared in support of a private plan change to the Auckland Unitary Plan Operative in Part (AUP).
The plan change seeks to rezone approximately 85 hectares from residential to multiple different
zonings to suit the proposed Hall Farm West or Ara Hills subdivision. Precinct provisions are also
proposed under the PPC application. The precinct provisions will provide a maximum cap of 900 lots
within the Plan Change Area (PCA).

The Ara Hills PCA is shown in Figure 1, which located on the western side of the Orewa Motorway
interchange at the western end of Grand Drive. It encompasses the following properties:

- 47 Ara Hills Drive, Upper Orewa, Lot 1001 DP 565605
- 226 Grand Drive, Orewa, Lot 1 DP 0931

ARA HILLS
PLAN CHANGE AREA

Figure 1 Site Location (Source: AC GIS)

The proposed site currently has an approved resource consent (BUN20441333). This existing consent
allows for a cap of 575 lots. This SMP is assessing a new proposed cap of 900 lots, and will replace a
current approved in principle SMP that was prepared by Airey Consultants Ltd.

It is important to note under the existing consent three stages have been constructed or actively in
construction. These stages are specified as Stages 1, 2, 3A-1, and 3A-2. These three developments
comprise of approximately 220 lots and 4 commercial lots. These lots are considered to be included
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within the proposed precinct plan of 900 lots. Stages 1, 3A-1, and 3A-2 have had their titles issued.
Stage 2 title release is expected to be complete by the end of the 2024 year. For this report, Stages 1,
2, 3A-1, and 3A-2 are all considered to be existing and constructed as part of the original consent.

This Stormwater Management Plan is going to establish a framework for the design and approval of
new stormwater reticulation and treatment associated with development of the site.

This report has been based off the information made available to Crang Consulting Ltd from the client,
public sources, and specific site investigation at the time of performing the assessment. Should further
information become available regarding the site and the area around the site, Crang Consulting Ltd
reserves the right to review the report with respect to the additional information.
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1 Existing Site Appraisal

1.1 Location and General Information

The site is located approximately three kilometres from the Orewa beachfront. It has direct access off
the SH1 northbound off-ramp with a roundabout exit directly servicing the Ara Hills subdivision. To
the east of the development is the SH1 motorway and directly across the motorway is newly
developed urban areas zoned as mixed housing urban. To the south and west is large lot zoning
primary consisting of agriculturally based activities (including cattle farming, glass houses, and market
gardens). North of the PCA is the Nukumea Reserve. The Nukumea Reserve is an important ecological
feature of Auckland and will control many of the precinct provisions of the plan change application to
preserve the interface of the urban environment with the Reserve.

NUKUMEA
RESERVE

LARGE LOT
ZONING

Figure 2 Existing PCA (Source: AC GIS)

1.2 Topography

The site’s topography contains moderate to steep gradients with varying levels of ridges and incised
gullies. To the north and northwest of the property, the PCA shares borders with a substantial expanse
of Department of Conservation land, recognized as the Nukumea Scenic Reserve. On the western side,
a prominent ridge acts as a natural boundary, creating a distinct separation between the property and
the neighbouring rural zoned land, accessible via Upper Orewa Rd. Meanwhile, to the east, the
motorway runs alongside the property. There are existing streams, wetlands, and native vegetation
throughout the site as well as large areas of pasture. Three primary watercourses converge and
channel their flows into the Orewa River Catchment.
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1.3 Existing Stormwater Features and Pre-Development Flooding Analysis

The subject property is located across three distinct catchments and streams, each of which funnels
its runoff through separate culverts constructed beneath the Northern Motorway (SH1). The northern
catchment and stream contribute as a tributary to the West Hoe Stream and extends into the
Nukumea Scenic Reserve, situated north of the PCA. The central gully and stream features a catchment
entirely contained within the property boundaries, also feeding into the West Hoe Stream on the
eastern side of the motorway. The southern catchment and stream are the largest and reaches into
the Wainui rural area. These catchments are labelled as the Southern, Central, and Northern and can
be seen in Figure 3.

NORTHERN
2.1m culvert

CENTRAL
1.6m culvert

SOUTHERN
2.1m culvert

Figure 3 Existing Stormwater Features (Source: AC GIS)

1.4 Ecology

Bioresearches Consultants’ ecology report provides descriptions of the PCA’s ecology which can be
provided on request. The ecology reports define the three catchment streams and their tributaries as
well as wetlands located within the streams.

1.5 Receiving Environment
Culverts carry the flow from these catchments underneath the motorway and continue downstream
into their receiving environment being the Orewa Estuary, and then into the Hauraki Gulf.

1.6  Existing Hydrological Features

Stormwater infrastructure has been constructed as part of the currently consented development.
These include stormwater piped networks, bioretention devices, and new wetland treatment devices.
An arch culvert has been constructed as part of the Stage 1 works over the existing Central stream
upstream of the culvert to enable roading access to the property.
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The only existing stormwater infrastructure downstream of the PCA and motorway culverts is an arch
culvert below Grand Drive, through which the West Hoe Stream discharges, and a new bridge along
Arran Drive. The Arran Drive bridge is within a tidal area, and the Grand Drive arch culvert is
immediately above the tidal extent of the Orewa River.

Auckland Council has prepared the Orewa West Stormwater Integrated Catchment Management Plan
(ICMP) (February 2011), which has been prepared to provide stormwater management controls for
the proposed Orewa West development on the eastern side of the motorway. The ICMP does not
include controls for the applicant land or other land on the western side of the motorway.

The ICMP identifies the three catchments within the applicant property as follows:

e The northern catchment is a tributary of the West Hoe Stream and has a catchment area of
130Ha.

e The central gully is also a tributary of the West Hoe Stream and has a catchment area of 27Ha.

o The southern catchment is identified as the Southern Stream and has a catchment area of
175Ha.

According to the ICMP, each of the three catchments has one existing culvert beneath SH1 motorway
to discharge the stormwater flows. The details of the culverts are as follows:

e Northern culvert (West Hoe Stream) - 1800mm diameter
e (Central culvert (West Hoe Stream) - 1600mm diameter
e Southern culvert (Southern Stream) - 2100mm diameter

Auckland Council has also prepared the Orewa West Catchment Rapid Flood Hazard Assessment. The
purpose of this assessment was to be used as a precautionary assessment of areas at potential risk of
flooding. This report revises the above Northern culvert to being 2100mm diameter and has been
verified through as-builts.

The comprehensive detailed design of stormwater distribution and management will be conducted
during the subdivision or land-use consent phase for specific portions of the phased development.
Any proposed stormwater distribution and management should adhere to the overarching principles
outlined in this Stormwater Management Plan.
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2 Stormwater Reticulation

2.1 General

Although the stormwater reticulation and treatment system for each stage of the development will
be designed in each stage’s Resource Consent, fundamental design principles can be set for the entire
site. The intention is that the future Resource Consent applications for specific stages would then be
assessed against these principles. In general, the stormwater system will follow a treatment train
approach, this is shown at a conceptual level in Figure 4.

Figure 4 Stormwater Treatment Train

Stormwater conveyance between the stages of the treatment train will generally be accomplished by
way of pipe systems. The use of grassed swales for stormwater conveyance should be investigated
during the design process for each stage of development, however it is noted that the combination of
topography and narrow road reserves probably renders swales reasonably impractical in most
locations on the site.
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2.2 Drainage Network

Due to the proposal to alter the zoning of the site to a higher density urban, a corresponding level of
development is anticipated. The future development will be provided with piped stormwater
networks, consisting of catchpits, manholes, and underground pipes in accordance with Auckland
Council’s Stormwater Code of Practice. In some locations grass-lined swales may be appropriate to
provide stormwater conveyance, but we consider that in general a conventional piped stormwater
system will be most suitable, particularly given the steep topography of the site. Stormwater
reticulation should generally run along the road reserves or within the front or rear yards of the lots,
with road catchpits and private property connections being connected to the public branches.

All stormwater networks within the site shall discharge to the existing stream network. There are three
streams within the site and each of these streams crosses SH1 within a culvert, and then converges
with the Orewa Estuary and the ultimate receiving environment of the Hauraki Gulf. Due to the steep
topography of the site (particularly around the gullies through which the streams flow), the
stormwater pipes discharging to the streams are likely to be very steep (15% gradient or more).
Therefore, substantial erosion protection measures will be required. In general, this should take the
form of concrete wingwalls and rip-rap aprons in accordance with Auckland Council TR2013-018
Hydraulic Energy Management: Inlet and Outlet Design for Treatment Devices (TR2013-018). Due to
the steep gradients, there will likely be some stormwater outlets that exceed the limitations of
standard rip-rap erosion protection (Froude number of 3 or more), and therefore an alternative outlet
arrangement will be required. A stilling well/bubble up chamber is considered to be an appropriate
erosion protection and energy reduction measure for the site. An example of such an outlet is shown
in Figure 5.

Figure 5 Stilling Well Detail

All lots within the development should discharge to a public stormwater conveyance system, rather
than being provided with individual outlets. This will ensure that all outlets will be in public ownership
and will therefore be maintained to ensure their continued operation for the duration of the design
life. In cases where a row of large lots is located on the side of one of the gullies, a public pipe should
be installed to collect the runoff from the lots and discharge via one outlet, rather than constructing
individual level spreaders or dispersal tees for each lot. It is also preferred to spread out stormwater
outlets through the length of the streams within the site to replicate existing flow patterns. Outfalls
should be installed so that the pre-development stream flows are maintained post-development for
the 95th percentile rain event best protecting the existing environment. The outlets are to be vested
to Healthy Waters to ensure continual maintenance.
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2.3 Overland Flowpath

It is anticipated that major drainage overland flow paths will primarily be provided along road
corridors in accordance with Auckland Transport Design Manual. As some of the roads in the
development are likely to be quite steep (>8% longitudinal gradient), specific design will need to be
undertaken to ensure that overland flow travels from the road corridor to the discharge point (existing
streams) without creating risks to vehicles, pedestrians, or neighbouring properties. This may require
kerbs to be shaped at low points to provide routes for the water to exit the road carriageway and may
also involve riprap or other forms of erosion protection being provided. Overland flow paths may be
shaped (Vee or trapezoid cross-sections) through grassed reserve areas that will link the road reserve
to land adjacent to the streams. The flow channels may need to be lined with rock or proprietary
geotextiles to prevent erosion.

3 Stormwater Quantity Management
3.1 General Considerations

3.1.1 SMAF Zoning

The land immediately downstream of the motorway falls within Stormwater Management Area
Control — Flow 1 (SMAF 1), as shown in Figure 6 below. This control seeks to protect and enhance
Auckland’s rivers, streams and aquatic biodiversity in urban areas. It has been previously agreed with
Auckland Council that the SMAF 1 zone will apply to the site. SMAF 1 catchments are defined in the
AUP as:

“Those catchments which discharge to sensitive or high value streams that have relatively low levels
of existing impervious area. “

4 Stormwater Management Area Control
Flow 1 [ro])
Flow 2 [rp]rm
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Figure 6 SMAF Extents
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Analysis of historic aerial imagery prior to the motorway construction shows that the areas currently
being developed east of the motorway were previously broadly like the subject site in terms of
topography and land cover. The topography is generally undulating with steep gullies, while the
vegetation is predominantly pasture with bush and trees concentrated in the gullies. Streams are
generally narrow and highly incised, although the stream east of the motorway has been substantially
modified as a result of the motorway construction works.

As the subject site has similar topography, pre-development landcover, and stream characteristics to
the SMAF 1 areas on the eastern side of SH1, we consider that adopting SMAF 1 for the site is
appropriate and consistent with the objectives and policies of the AUP. This has been previously
agreed with Auckland Council.

Figure 7 Historic Aerial Image 2010 vs 2017

3.1.2 Other Stormwater Quantity Considerations

The effects of the increased impervious area include a reduction in groundwater recharge, reduced
stream flows during periods of dry weather, increased velocity of runoff during rainfall events, and
increased volume of runoff during rainfall events.

Auckland Council GD01 Stormwater Management Devices in the Auckland Region (GDO01)
recommends three main solutions to provide mitigation for the effects of increased impervious area
in relation to the quantity of stormwater.

1) Retention for stream protection and groundwater recharge

Stormwater retention is provided to ensure water volumes are not conveyed to the primary or
secondary stormwater systems, therefore reducing the downstream volume during storm events.
Retention is also provided to enable groundwater recharge.

2) Detention for stream protection

Detention of stormwater run-off for stream protection aims to maintain the receiving environment,
as well as maintain or improve stream habitat. This is achieved by providing detention of the 95th
percentile storm over 24 hours. Further mitigation can be provided by using stream protection
measures such as riparian planting and the inclusion of wetlands.
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3) Detention for flood management

Detention for flood management can be provided by designing stormwater management devices to
provide detention for large storm events. These devices release the stored volumes over a longer
period, to attenuate the increased run-off.

3.2 PCA Stormwater Mitigation Requirements
Each of the above-mentioned mitigation techniques is assessed below to investigate the suitability of
options for the PCA.

1) Retention for stream protection, groundwater recharge, and reuse.

The site soils predominantly consist of low permeability clays with a maximum measured permeability
of 0.036mm/hr (based on investigations by KGA Geotechnical in 2015), which is substantially less than
the 2mm/hr minimum recommended by GDO1 for bioretention devices designed to infiltrate to the
underlying soils. Therefore, unlined infiltration/soakage devices such as bioretention, gravel trenches
and soakage pits are not recommended to be utilised on the site.

Bioretention or similar devices should be lined with impermeable membranes to prevent potential
stability issues and should be used solely for treatment and not provide any retention function. Due
to both the topography and the geology of the site, existing stormwater runoff is generally via sheet
flow into numerous overland flowpaths, and ephemeral, intermittent and permanent streams. As
such, it is unlikely much groundwater recharge occurs within the PCA.

Regardless, it is recognised returning water to streams via groundwater is preferred. However, this is
inappropriate for the PCA. In addition to the low permeability of the clay described above, the soils
are also classified as moderately expansive soils in accordance with NZS 3604 timber-framed buildings.
Introducing further moisture to these soils on an irregular basis (i.e., only when it rains) is therefore
not recommended as this may lead to shrinking and swelling of the soils after the development works
have been completed which can result in damage to pavements and structures. It is therefore not
recommended that retention is provided for the public roads.

A more appropriate methodology for retaining stream baseflows would be to utilise stormwater
reticulation to accomplish this. The stormwater reticulation should be designed to allow for flows to
be collected and discharged back into the streams. This will ensure that the streams maintain a base
flow that is similar to the existing runoff that they currently receive and that all of the developed
catchment flows are not piped downstream of these gullies as occurs on typical subdivision designs.

Detailed design of subdivision stages should ensure that outfalls along the streams receive flows that
approximately mimic the existing flows by dispersing discharge points intermittently along the
watercourses. The number and location of outlets will largely be driven by topography, however
ensuring that at least some runoff is returned to the head of the gullies by way of stormwater pipe
networks should be a priority. These flows could be directly from a clean stormwater network or via
an outfall from a treatment/detention device. This design principle will go some way to ensuring that
baseflows within watercourses are maintained at a similar level to the pre-development condition.

Retention and reuse can be achieved for the PCA through the use of detention and retention tanks
located within the private lots, providing mitigation of impervious areas. The retention portion of the
tanks will be used as reuse within private lots for irrigation or non-potable water purposes. Retention
tanks will be proposed in accordance with consent conditions, consent notices and will be reviewed
and approved during the Resource & Building Consent stage.
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2) Detention for stream protection

Detention of stormwater run-off for stream protection should be required to SMAF 1 standards as
follows:

e provide detention (temporary storage) and a drain down period of 24 hours for the difference
between the pre-development and post-development runoff volumes from the 95th
percentile 24-hour rainfall event minus the 5 mm retention volume or any greater retention
volume that is achieved, over the impervious area for which hydrology mitigation is required.

As discussed previously, retention is not proposed to be provided for impervious areas within the road
reserve, but is required in all private lots. Detention device like wetland and bioretention devices etc.
for stream protection must be provided for the 95th percentile 24-hour rainfall event for all
catchments.

3) Detention for flood management

Section 7.2.2 Stormwater Management Options of the Orewa West Integrated Catchment
Management Plan recommends that, “as there are no downstream flooding issues, attenuation of the
2-, 10- and 100-year ARl with 2.1°C climate change flows is not proposed, except for the sub-
catchments where there is existing infrastructure network”. Section 2.2.8 of the ICMP notes that all
three catchments within the site drain into sub-catchment 15 which has no stormwater infrastructure
below the motorway embankments, other than the arch culvert below Grand Drive and the Arran
Drive bridge. No attenuation within Catchment 15 is proposed by the ICMP. There would also be little
purpose in providing attenuation of the 2-, 10- and 100-year ARI events from this development for the
following reasons:

e The 2-year ARl detention requirement is typically for stream bank protection. The stormwater
outlet details will ensure that appropriate erosion protection and energy dissipation are
provided prior to discharge into the streams to minimise adverse effects on the downstream
watercourses. In addition to this, the detention of the 95 percentile storm in accordance
with SMAF 1 requirements will also ensure that adverse effects on downstream watercourses
are minimised.

e The 10-year 2.1° climate change ARI detention requirement is typically to ensure that existing
downstream pipe reticulation is not subject to greater flows than for which it has design
capacity. The only downstream infrastructure is the arch culvert below Grand Drive, and the
Arran Drive bridge which has been constructed in a tidal area and is not affected by any
increase in flows. The development of this catchment in relation to the overall flows will have
an insignificant effect on the flows/flooding levels downstream of the culverts beneath the
State Highway. The existing culverts under SH1 are under capacity for the 10-year 2.1° climate
change ARI storm event and above and therefore provide attenuation for the existing pre-
development runoff from their upstream catchments during storm events equal to the 10-
year 2.1° climate change ARI event and above.

e The 100-year 3.8° climate change ARI detention is for flood protection to ensure that existing
downstream buildings are not subject to a greater risk of flooding as a result of upstream
development. In the downstream catchment, there are no existing buildings within the
Auckland Council GeoMaps floodplain overlay. Similarly, to the 10-year event, the existing
culverts below the motorway provide flood attenuation for the existing land use and this will
also be the case for the post-development scenario. Flood levels for the development have
been modelled and used to determine that all proposed floor levels will be above the 100-
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year flood level based upon 50% blockage of the culverts. This is considered to be a
conservative approach for large-diameter culverts such as those beneath the motorway and
is in accordance with Section 4.3.9.8 of the Auckland Council Stormwater Code of Practice. As
the 100-year ARI storm event is throttled by the existing culverts, further attenuation by
providing storage within constructed treatment devices would serve no purpose and is
therefore unnecessary.

The details of the assessment for the 10- year and 100-year ARI events are assessed in Section 6.

3.3 Recommended Stormwater Quantity Requirements

Suggested stormwater quantity requirements are listed below, reference should also be made to the
suggested precinct plan stormwater objectives, policy, and controls contained within the Private Plan
Change Infrastructure Report prepared by Crang Civil Consultants. This may result in different devices
being chosen for different stages based on the different constraints present.

e Stormwater management for all impervious areas per the AUP-OP SMAF1 requirements,
being a 95" percentile storm. This includes retention and detention as follows:

0 Retention of the first 5mm. For this catchment, infiltration is not appropriate,
therefore retention volumes shall be provided by non-potable water reuse only
within private lots. Road catchments require the retention volume to be added to
the detention volume.

0 Detention of the remaining 95 percentile storm shall be captured and released
over 24 hours.

e Stormwater pipe networks will discharge into identified streams to replicate existing
baseflows and mimic the natural catchment runoff as closely as is possible. This will be
achieved by strategically locating multiple outlets along streams instead of one outlet at the
lowest elevations of the development.
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4 Stormwater Quality Management

4.1 General

Stormwater quality treatment will be required for all impervious surfaces within the public road
reserves. Stormwater treatment will also be required for private accessways within private property,
but this should be provided within the private property, not within the road reserve. It should be noted
that the best treatment option for public roads will not necessarily be the best option for private
roads, and vice versa.

Stormwater quality treatment devices like raingardens or similar approved are proposed in
accordance with the stormwater device selection toolbox.

Roof materials are required to be constructed from low contaminant generating materials, hence
stormwater quality treatment for roof runoff is not required.

4.2 Stream Quality

Land disturbance within 20m of watercourses is a significant contributor to sediment loads in
waterways. Apart from stream crossing structures, no buildings or structures are anticipated to be
undertaken within 20m of any of the permanent or intermittent streams within the site. The level of
development near streams is in accordance with the previously approved resource consents
(BUN20441333, LUC60010513-C), being primarily confined to the three stream crossing structures
proposed (noting that these are all included in the previously consented development plans).

It should be noted that there is no change in the extent of riparian planting between the proposed
Plan Change and the previously consented development (BUN20441333, LUC60010513-C). The
consented planting extents are as follows:

e All streams will have a 10m riparian planting area with a precinct requirement in this regard.

e All streams have a riparian margin of at least 10 - 20m, the majority have a significantly larger
margin than 20m.

e The length of retained streams is identical between the consented development and the Plan
Change proposal. The Plan Change does not seek to remove any additional streams, but rather
seeks provisions that go beyond the AUP requirements.

4.3 Wetland Quality

There are a few existing natural wetlands scatted through the alignment of the Northern and Southern
stream tributaries. These are shown within the Bioresearches’ Ecology Report. A minimum 10m
setback of all works from the wetlands is proposed. As it is proposed for base flows to be maintained
with the streams and the wetlands are located within the streams, net neutrality avoiding
partial/complete drainage will be provided best protecting the site’s freshwater features.

4.4 Water Temperature

Stream environments can be adversely affected by large fluctuations in water temperature which can
occur as a result of stormwater runoff. Stormwater runoff from impervious areas in Auckland is
substantially warmer (particularly during summer) than the temperature of the receiving
environment. As part of the detailed design for Stage 1 of the development, previous consultants have
liaised with Auckland Council’s Healthy Waters unit to develop a stormwater strategy that mitigates
the impacts of high stormwater temperature on the receiving environment. This strategy includes the
following considerations:

e Concrete underground pipes — it has been demonstrated overseas that relatively short
distances of underground concrete pipes can reduce the temperature of stormwater by
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several degrees. The majority of stormwater pipes within the development are anticipated to
be concrete, so a substantial amount of cooling of the stormwater will occur within the pipe
networks.

e Bioretention devices — as discussed elsewhere in this report, bioretention devices are one of
the potential options for providing stormwater quality treatment for the development.
Raingardens are noted in GDO1 as being an effective method for reducing stormwater
temperatures.

e Stilling well outlet — the stormwater outlet detail shown in Figure 3 provides further cooling
of the stormwater prior to discharge to the receiving environment. This is due to the fact
that the “first flush' stormwater (which is generally the warmest runoff) is held in the well
prior to discharge, with the initial discharge being through the low-flow outlet underground.
Discharge overland to the receiving environment only occurs once the stilling well is partially
full, and the water sitting in the well will act to reduce the temperature of incoming water as
well.

e Shading — as discussed previously, the bulk of the streams within the site will be planted or
will retain the existing vegetation. The extensive vegetation will provide shading of the
streams which will help to reduce the water temperature.

4.5 Stream Crossing

The preliminary development’s scheme plan can be seen in the Engineering Drawings in Appendix A.
This scheme plan proposes one new stream crossing of the Northern Stream. At the proposed
crossing, the stream splits in two with a natural island between the two streams. Preliminary site
visits with the geotechnical engineer provided a bridge structure may be the best option utilising this
island for a support pylon for the bridge. Geotechnical investigations are still to be completed for
design of this bridge. At Resource Consent stage, a Streamworks Consent will be requested for the
works associated with this stream and all works will be approved with Auckland Council.
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5 Stormwater Treatment Device Selection

5.1

Objectives and Selection Considerations

Stormwater treatment devices utilised within the development will need to accomplish the following
objectives:

AUP OP SMAF 1 requirements

Provide retention of the first 5mm of rainfall (private lots only where the retention can be
reused)

Provide detention of the 95 percentile rainfall event, less any retention provided.

Provide stormwater quality treatment, including impervious areas subject to vehicle traffic
and roof areas.

There are a range of devices that are able to accomplish one or more of these objectives, Table 15 of
Auckland Council’s GDO1 provides a good overview of this and is reproduced below.

Figure 8 Estimated Device Effectiveness
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As discussed, some of these devices are not suitable for use on the subject site (any device utilising
infiltration) or are unlikely to be utilised due to the nature of the development. As such there is no
need to consider all devices at this stage. We consider that site-specific stormwater treatment device
selection toolboxes are an appropriate means by which the most appropriate options for the site can
be laid out at this state and can serve as a starting point for device selection at the design phase of
each stage of the development. Due to the different treatment objectives pertaining to different
catchments, separate toolboxes have been prepared for private lots (excluding private accessways/
roads) and for vehicle-trafficked areas (including private accessways/ roads/carparks but excluding
single dwelling driveways which do not require stormwater quality treatment).

5.2 Selection Toolbox — Private Lots

Stormwater devices, preferably above ground or underground stormwater tanks, will be provided for
private lots. The tanks will provide stormwater detention and retention as required. Runoff from all
impervious areas will be collected in stormwater tanks and will be reused for each lot by means of
irrigation, toilet flushing and other non-potable use.

As these tanks will be privately owned, it is the responsibility of the property owner to ensure their
ongoing maintenance. The advantages and disadvantages of the rainwater tanks is discussed below;
however the choice of device is at the discretion of the property owner and will be applied and
approved at the time of Building Consent:

Rainwater tanks
Advantages

e (Can provide retention and detention in a single device.

e Retention can be used for non-potable water supply (laundry, toilet flushing, outdoor taps)
which may improve the property owner’s awareness of and attitude towards maintenance.

e Awide range of shapes, sizes and configurations are available ‘off the shelf’ which makes tanks
a cost-effective option appropriate for most sites.

Disadvantages

o If located above ground could be considered unsightly.
e Reuse of the water inside a house requires dual plumbing and likely a pump as well, this
increases the cost and complexity of the system.

Proprietary stormwater treatment devices

Proprietary stormwater treatment devices are a possible option to treat private vehicle trafficked
areas.

The advantages and disadvantages of proprietary treatment devices are detailed below:
Advantages

e Provides efficient water treatment for large areas generally exceeding the minimum required.
e Small in size and can be located underground where space is a constraint.
e (Can be used in conjunction with other devices to provide a complete system.

Disadvantages

e large up-front cost and requires third-party maintenance.
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e Requires additional stormwater infrastructure to support the necessary requirements of the
devices.

5.3 Selection Toolbox — Roading (public)

Devices chosen for roading will need to provide stormwater detention (of the full 95th percentile
storm) and stormwater quality treatment but will not be required to provide retention. The reasons
for this have been discussed previously. Devices used to provide treatment for public roads will need
to be in public land (either road reserve, drainage reserve, or recreation reserve). Devices used to
provide treatment for private roads will need to be located within the private road land. As noted
previously, the best treatment option for public roads will not necessarily be the best treatment option
for private roads and vice versa. Operational and maintenance considerations are important for these
devices and there are additional considerations such as public safety that need to be taken into
account for public roads in particular. The most suitable devices are discussed below:

Bioretention (Swale or Raingardens)

Advantages

e Can provide both stormwater quality and quantity treatment.
e Can be incorporated into landscape design to be aesthetically pleasing.

Disadvantages

e Require a sizeable amount of width which may render them impractical on many of the roads
within the development.

e Bioretention swales are not suitable for slopes greater than around 5% as the number of check
dams required becomes excessive.

e Maintenance can be difficult and expensive, particularly when located adjacent to road
carriageways.

e The bioretention structure is quite deep (potentially >1m from surface level) which can lead
to clashes with other services.

Constructed Wetlands

Advantages

e (Can provide both stormwater quality and quantity treatment.

e (Can be incorporated into landscape design to be aesthetically pleasing (more so for wetlands
than ponds).

e Cantreatlarge catchment areas making maintenance and asset management straightforward.

Disadvantages

e Require regular effective maintenance to maintain aesthetic values.

e Require large footprints of flat land.

e Have substantial safety risks for the public and require effective fencing and signage.
e Not suitable for land that may be subject to instability.

The designers of each stage of the development should refer to the toolbox in Table 1 below when
determining which stormwater treatment devices represent the Best Practicable Option for public or
private roading. Life costs as well as the safety of maintenance personnel (particularly for public roads)
should also be included in the assessment.
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In this project, existing wetland 2 and 5 constructed as a part of stage 3A. The proposed wetland 6,7
and bioretention device 01-11 will construct and provide treatment in the future stages.

TABLE 1 — SELECTION TOOLBOX - ROADING

Detention Quality Footprint Maintenance Cost/complexity
Bioretention Yes Yes Moderate High Moderate
Devices
Raingarden Yes Yes Moderate High Moderate
Constructed Yes Yes High Moderate High
Wetland

5.4 Proposed Devices

Appendix A contains the proposed preliminary engineering drawings for the PCA. Catchment areas for
the treatment device sizing are presented on sheets C453 and C454, and are summarised on the table
below. These are subject to change following resource consents and further detail when designing the
stage and its stormwater devices.

A collection of bioretention devices and wetlands are proposed following the recommendations of
this SMP. These devices are considered the best practical option (BPO), for the development per the
preliminary scheme and final land form. The bioretention devices and wetlands have each been sized
and appropriately placed to accommodate the necessary areas of the devices with additional
considerations for sediment drying areas, forebays, vehicle maintenance access tracks, etc.
Calculations showing compliancy with GDO1 SMAF requirements can be found in Appendix B.

TABLE 2 — PROPOSED BIORETENTION DEVICES

Contributing Catchment

Type of Device Device No. Area (m?) Min. Size of Device (m?3)
Bioretention BDO1 11,665 229
Bioretention BDO02 1,096 22
Bioretention BDO3 1,617 32
Bioretention BD0O4 6,116 120
Bioretention BDO5 1,833 36
Bioretention BDO6 2,659 53
Bioretention BDO7 6,434 127
Bioretention BDO8 8,137 160
Bioretention BDO09 4,431 87
Bioretention BD10 11,367 224
Bioretention BD11 8,873 175

Wetland Wetland 6 46,200 577
Wetland Wetland 7 47,200 590
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6 Flooding Considerations

6.1 Stream Flooding

The Auckland Council GeoMaps shows the streams, floodplains, flood prone areas and over land flow
paths on the site, refer to Figure 9. It is noted the overland flows have not been updated per the
developments of Stage 1, 3A-1 and Stage 3A-2. The flood plain extent indicates areas predicted to be
covered by flood water as result of a 100-year ARI rainfall event and is derived from hydraulic
modelling. The flood prone areas are topographical depressions. These areas occur naturally or are
created by dammed gullies created by man-made features such as roads and railway embankments.
The flood prone extent is the area water will pond up to in a 100-year ARI extreme rainfall event
assuming the outlet to the topographical depression is blocked. Overland flow paths within the site
need to be maintained or relocated and should generally utilise any future roading network and
existing gullies and streams. No specific precinct rules need to be included as part of the PPC, as the
existing AUP rules will be relevant and suitable for the subject site.

Flood Prone Area s

Flood Sensitive Area

Flood Plains

Figure 9 Flood-prone and flood-sensitive areas

6.2 Pre- and Post-Development Flooding Analysis

A HEC-HMS flooding analysis for the 10-year with 2.1°C climate change, 100-year ARI with 2.1°C
climate change, and 100-year with 3.8°C climate change has been completed for the development of
the pre-development and post-development conditions. This has been checked against a HEC-RAS 2D
model for the 100-year with 3.8°C climate change, 100% blocked culvert analysis. Each analysis
compares a 100% pervious pre-development scenario with a fully developed Ara Hills development
with allowance for potential future development of the upstream catchments. While future
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development does not relate to this site, it has been included so identification of the worst case flood
levels are identified if the full catchment is developed.

In the assessment, the post-development scenario impervious areas are assumed to be 65% for
private lots, and 80% for road corridors. Upstream catchments have significant areas of terrain that is
steep and difficult to develop. We conservatively have assigned all upstream catchments with a future
impervious area of 50%, which is greater than what could actually get constructed on that terrain. This
percentage was selected to match council’s flood model on GeoMaps.

The following scenarios have been modelled to provide peak flow and flood level for each catchment
and culvert:

e 10-year ARI 2.1°C climate change (full culvert capacity)

e 100-year ARI 2.1°C climate change (culvert 50% blocked)

e 100-year ARI 3.8°C climate change (culvert 50% blocked)

e 100-year ARI 3.8°C climate change (culvert 100% blocked)

e 100-year ARI 3.8°C climate change (culvert 50% blocked, with no future development
upstream)

The extent of the flooding is shown in the Engineering Drawings in Appendix A and all calculations and
results can be found in Appendix B.

The storm events used in the calculations are the 24-hour duration TP108 storm. All three culverts
below the motorway are under capacity during all 100-year ARI events, including both the pre- and
post-development scenarios. The 2.1°C climate change is presented for the 10 year ARl event in line
with the current Stormwater Code of Practice. The 2.1°C climate change scenario is also presented
for the 100 year ARI event, as this was the design requirement for previous approved versions of this
Stormwater Management Plan. The 100-year ARI 3.8°C climate change storm event has since been
replaced as the design storm in Auckland Council’s Stormwater Code of Practice, therefore these
scenarios are also presented below.

6.2.1 10 & 100-year ARI 2.1°C climate change
The results of the 10-year and 100-year ARI 2.1°C climate change are shown on Tables 3 and 4 below:

TABLE 3: PRE- AND POST-DEVELOPMENT FLOOD LEVEL (RL) UPSTREAM OF
MOTORWAY CULVERTS

Flood Level (RL)

10-year 2.1°C climate change 100-year 2.1°C climate change (50%
blocked)
Catchment Pre-Dev  Post-Dev Previously Pre-Dev Post-Dev Previously
Consented Consented
Northern 19.0 19.8 20.4 22.8 23.3 23.4
Central 16.9 17.2 19.0 20.4 20.6 21.8
Southern 12.3 13.8 12.4 16.8 17.5 16.3
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TABLE 4: PRE- AND POST-DEVELOPMENT PEAK FLOWS OUT OF MOTORWAY
CULVERTS (m3/s)

Peak Flow (m3/s)

10-year 2.1°C climate change 100-year 2.1°C climate change (50%
blocked)
Catchment Pre-Dev  Post-Dev Previously Pre-Dev Post-Dev Previously
Consented Consented
Northern 13.6 15.8 11.0* 11.4 11.9 8.2*
Central 4.8 5.9 5.9 5.8 5.9 5.5
Southern 19.7 23.0 17.5 14.7 15.2 12.8

*Note previous consent was based on an incorrect motorway culvert size

As discussed in Section 3, the 10-year detention is typically provided to ensure that existing
downstream stormwater infrastructure is not subject to flows in excess of their design capacity. The
only downstream infrastructure to the east of the motorway is the arch culvert below Grand Drive
and the new Arran Drive Bridge for which the ICMP determines no additional attenuation is required.
The motorway culverts previously discussed provide attenuation of the development’s flows. For this
reason, attenuation of the 10-year 2.1°C climate change storm event is not necessary as there are no
downstream infrastructure issues.

The 100-year 2.1°C climate change ARl is the original design event for flooding hazards. The analysis
found that the motorway culverts have insufficient capacity for both the existing conditions and the
developed conditions of the site. This in return provides attenuation of the storm event and a flood
basin upstream of the culvert.

6.2.2 100-year ARI 3.8°C climate change (50% blocked)

Subsequent updates to the Auckland Council Stormwater Code of Practice require the secondary flow
paths and flood extents to be assessed against the 100-year ARI 3.8°C climate change event. The
motorway culverts are all greater than 1.5m diameter, therefore they are to be considered 50%
blocked.

The results of the 100-year ARI 3.8°C climate change calculations, with culverts 50% blocked are
shown on Table 5 below:

TABLE 5: 100-year 3.8° CLIMATE CHANGE FLOOD LEVEL (RL)
Flood Level (RL)
100-year 3.8°C climate change (50% blocked)

Catchment Pre-Dev Post-Dev
Northern 23.5 24.0
Central 21.1 21.2
Southern 17.6 18.3

6.2.3 100-year ARI 3.8°C climate change (100% blocked)

Auckland Council’s Healthy Waters has requested that the absolute worst case scenario be modelled
as a test case for flooding. The worst case would occur when a 100-year ARI 3.8°C climate change
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event occurs when the motorway culverts become 100% blocked. As this is the worst event, we have
modelled this event in both HEC-HMS and HEC-RAS and provided a summary in Table 6 below.

TABLE 6: 100-year 3.8° CLIMATE CHANGE FLOOD LEVEL (RL)

Flood Level (RL)
100-year 3.8°C climate change (100% blocked)

Catchment Pre-Dev Post-Dev

Model HEC-HMS (1D) HEC-RAS (2D) HEC-HMS (1D) HEC-RAS (2D)
Northern 28.32 28.15 28.82 29.04
Central 27.16 25.40 27.22 25.87
Southern 21.19 20.84 21.80 21.72

The results from Table 6 above indicate that the HEC-HMS model and the HEC-RAS model result in
very similar modelled flood water levels for the Northern and Southern catchments. The central
catchment has significantly higher water levels in the HEC-HMS model. The difference is because the
HEC-RAS model picks up all depressions in the catchment, and the Motorway includes a large
depression, removing volume otherwise included in the HEC-HMS model. We recommend that model
that results in the highest flood water elevation be adopted as the worst-case scenario.

6.2.4 100-year ARI 3.8°C climate change (50% blocked, excluding upstream future development)

This scenario was assessed to check the effects the proposed Ara Hills development during the 100
year design storm event, including 3.8°C Climate Change and culverts 50% blocked. Results are
presented in Table 7.

TABLE 7: 100-year 3.8° CLIMATE CHANGE FLOOD LEVEL (RL)
100-year 3.8°C climate change (50% blocked, no upstream future development)

Flood Level (RL) Peak Flow (m3/s)
Catchment Pre-Dev Post-Dev Pre-Dev Post-Dev
Northern 23.52 23.84 12.13 12.44
Central 21.07 21.17 5.78 5.90
Southern 17.55 17.74 14.64 14.84

The increase in peak flow for the Ara Hills development during a 100-year 3.8°C climate change storm
event from the pre-development and post-development flows is considered to be negligible for all
three catchments and motorway culverts.

The Central and Northern catchment combine into one stream prior to flowing through the Grand
Drive arch culvert. The increase at the arch culvert due to the development is 0.4m3/s. This is a 2%
increase which would have negligible effects. The Southern catchment peak flow increases by
0.2m3/s, but the receiving environment is considered to be tidal and downstream residential areas
are significantly higher elevation than the stream extents. For this reason, no attenuation of the 100-
year 3.8°C climate change storm event downstream of the motorway culverts is required.

For the proposed development only (i.e. upstream future development not included) the Central and
Northern catchment flood levels only increase within the Waka Kotahi land where the land is battered
and is therefore considered to be acceptable and have no effect. For the Southern catchment, there
are no existing structures or public roads within the extent of the floodplain and the land is rural with
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primarily agricultural uses. For this reason, the increase in flood levels for the Southern catchment is
considered to only have a minor effect. No attenuation of the 100-year storm event upstream of the
motorway culverts is required.

6.3 Finished Floor Levels

In accordance with Auckland Council’s Stormwater Code of Practice v4, all finished floor levels shall
be 500mm above floodplain levels for the 100-year, 3.8°C climate change storm event. The event shall
assume a fully developed catchment, and 50% blocked culverts when culverts are greater than 1.5m
diameter which is the case for this catchment.

The minimum recommended finished floor levels for all buildings or vulnerable activities that border
the floodplain are per Table 8 below:

TABLE 8: 100-YEAR 3.8°C CLIMATE CHANGE FLOOD LEVEL (RL)
Flood Level (RL)
100-year 3.8°C climate change (50% blocked)

Catchment Pre-Dev Post-Dev Minimum Recommended Finished Floor Level
Northern 23.5 24.0 24.5
Central 21.1 21.2 21.8
Southern 17.6 18.3 18.8

Table 8 ponding levels are based on ponding at the motorway culverts. Where buildings or other
vulnerable activities are located alongside streams, an assessment of the minimum finished floor level
will need to be made for each individual lot.

The minimum finished floor levels in Table 8 are higher than in previous versions of this Stormwater
Management Plan. Despite this, the lowest lot RL for all completed lots has an RL of 26.0, which is
within the southern catchment. These lot levels are 7.2m above the latest minimum recommended
floor level.

6.4 Increased Duration of Flooding

The increased duration of flooding has been assessed for each catchment for the 100-year ARI 2.1°CC
climate change storm event. These results can be seen below in Figures 10-12:
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Figure 10 Central Catchment 100-year 2.1°CC Increased Flooding Duration

Figure 11 Northern Catchment 100-year 2.1°CC Increased Flooding Duration
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Figure 12 Southern Catchment 100-year 2.1°C Increased Flooding Duration

As previously discussed, the Central and Northern catchment’s increased flooding caused by the
development is considered acceptable due to only increasing flood levels within the Waka Kotahi
battered land. The Central Catchment duration of flooding decreases due to the change in final
landform. The Northern Catchment has an increase in the flooding duration over the pre-development
peak flood level of 58 minutes. The increased duration is considered to be low-risk with minimal access
points to the flooding areas.

The Southern Catchment also has an increase flooding duration over the pre-development peak flood
level of 93 minutes. For this duration, there is an insignificant increase of flood level of only 100mm.
As there are no upstream buildings within the proposed floodplain extents as well as the land use is
primarily agricultural, the increased risk due to the additional flooding duration is considered to be
minimal and acceptable.

6.5 Overland Flow Paths

Overland flow paths within the site will need to be maintained or relocated and should generally utilise
any future roading network and existing gullies and streams. No specific precinct rules need to be
included as part of the PPC, as the existing AUP rules will be relevant and suitable for the subject site.

6.6 Asset Ownership

All proposed private stormwater infrastructure will be privately owned and maintained by the
respective property owners.

All proposed public stormwater infrastructure as approved under Engineering Plan Approval will be
vested to Council or Auckland Transport. Any assets to be vested to Auckland Transport will be
designed and constructed to Auckland Transport Standards and Guidelines. The following assets, but
not limited to, will be vested to either Auckland Council or Auckland Transport. Vesting will be
dependent on asset location and proposed use of asset:
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e Stormwater Pipes

e Stormwater Manholes/Chambers
e Service Connections

e Catchpits

e Raingardens

e Ponds

e Detention Tanks

e Treatment Devices
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7 Conclusions

This Stormwater Management Plan is to redefine the stormwater catchments with 2.1°C and 3.8°C
climate change. The development is proposed to be rezoned to mixed use, mostly being mixed housing
urban by a Private Plan Change.

While stormwater flows from the site will increase as a result of the development of the subject site,
this report outlines the existing catchment characteristics and proposed stormwater mitigation
requirements. The provision of stormwater treatment and detention for impervious areas is suggested
to mitigate the likely effects of the future development of this site. Selection of stormwater devices
should give consideration to the Best Practicable Option for the specific application, and should be in
accordance with the selection toolboxes contained within this report.

The following summary of the SMP are the important features and design considerations:

There are three existing catchments and streams that traverse through the site. Each stream
has a culvert that conveys flows under and across the motorway and eventually into the
Orewa Estuary.

Stormwater runoff from the roading network is to discharge to stormwater quality and
stormwater quantity devices. Runoff from the residential lots is to discharge to stormwater
guantity devices prior to discharging to the reticulation and streams.

A piped network will convey stormwater flows and discharge to the existing streams.
Stormwater outlet structures will be designed to provide robust erosion protection measures.
Overland flow paths will be designed to be along with road corridors with specific design to
prevent risks to vehicles, pedestrians, and neighbouring properties.

The site is proposed to be managed as a SMAF 1 Control to protect and enhance Auckland’s
rivers, streams, and aquatic biodiversity in urban areas. This is considered to be consistent
with the objectives and policies of the AUP.

Stormwater quantity management will be provided as following:

0 Stream protection is provided through SMAF1 Control

0 10-year 2.1°C climate change ARI detention will not be provided as downstream
stormwater infrastructure will not become under capacity due to the increased flows
of the development.

0 100-year 3.8°C climate change ARI detention will not be provided for flood protection
to as there are no existing downstream buildings and other vulnerable activities
subject to greater risk of flooding because of the development.

Stormwater quality management will be provided as required:

0 Roading networks will be treated with a public device designed per GDO1.

0 Private accessways and parking areas will be treated using a private device as per
GDO01 approved devices which will be designed and approved as part of the Building
Consent application.

0 Roof materials selected shall be low contaminant generating materials, therefore roof
runoff does not require quality management.

0 The selection toolbox as provided in GDO1, as well as the SMP, is well-defined and a
good guideline.
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