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Executive Summary
This Stormwater Management Plan ("SMP") has been prepared to support the development of the
Karaka North Village project, an integrated rural village development on an 81-hectare site at 348
Linwood Rd & 69A Dyke Rd, Karaka, South Auckland. The site comprises the entire Karaka North
sub-precinct A.
The site is currently used for dairy farming and is not currently serviced with public stormwater
infrastructure. The block generally drains to the west and north to ultimately discharge into the
Pahurehure Inlet and the Manukau Harbour beyond. West of the site is the coastal marine
environment of the Whangamaire Creek, and there are a number of natural gullies and freshwater
streams within the site itself and to the north.
The ultimate project will contain up to 850 residential lots in addition to other facilities and shared
amenities including village square, village green, pocket parks and farm paddocks, complementing
existing public facilities in the nearby area (hall, sports club, market store, church). Engineering
plans showing the extent of the development can be found in Appendix B.
This SMP integrates the greenfield land within the site, currently zoned as Urban (Local Centre,
Mixed Housing Suburban and Single House), which will be authorised under the Auckland Regional
Network Discharge Consent ("NDC"), with the remainder of the site being greenfield land currently
zoned as Rural (Mixed Rural and Rural Coastal) and which will require a private Discharge &
Diversion Consent.
The stormwater design philosophy proposed for this project is governed by Auckland Council
guidelines and requirements and Water Sensitive Urban Design ("WSUD") principles which seek to
safeguard and where possible enhance the natural properties of the land and maintain hydrological
features as much as practicable.
The stormwater management approach is influenced by the type of receiving environment. There
are eleven different catchments for the 10% AEP event, four of which discharge to stream
environments, and seven to the coastal environment.
The key stormwater management objectives for Karaka North Village will be addressed as follows:
•

Primary flow (10% AEP) management by collection and safe conveyance of flows in primary
piped networks.

•

Secondary flow (1% AEP) management by safe conveyance of flows via overland flow paths
within road reserves and other designated areas.

•

Stormwater quality treatment to manage urban stormwater contaminants for the
protection of receiving coastal and stream environments. This will be achieved primarily
via communal wetland devices for the stream environments; and swales for the coastal
environments; for each of the catchments.

•

Hydrology Mitigation controls for the protection of the stream catchments. This will be
achieved by a combination of at-source retention for the lot and road areas, and hydrology
mitigation detention within the communal wetlands that discharge to the outlet.

•

Outlet protection for the management of risk and scour erosion risks associated with
stormwater discharges.
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A site walkover was undertaken to review and confirm the suitability of the proposed treatment
devices and their locations with regard to topography, erosion and stability.
No areas of concern were identified within the site or the receiving environments. While this
provides confidence that the principles proposed can be continued through to detailed design
stages, this SMP is a "living" document and the principles and procedures identified in this SMP
should continue to be verified through the design and construction phases of the development.
Additionally, it is recommended that after the establishment of roads and infrastructure but prior
to and during the establishment of buildings on the lots, the following be undertaken:
•
•

Ensure that any runoff is diverted away from the wetland and bioretention systems, to not
prematurely clog and contaminate the devices.
Ensure that strict erosion and sediment controls, to the requirements of Auckland Council
guideline document GD05, be followed by the lot owners during the construction of houses
/ buildings on the lots, and that systems be put in place to this effect via conditions of
building consent for the lots (or suitable alternative means).

It is considered that the stormwater management measures and recommendations given in this
report meet the Auckland Council’s stormwater objectives and the specific requirements of the
project and constitute the BPO for the development. As such it is considered that the development
will result in effects that are less than minor from stormwater quantity, quality, erosion and safety
perspectives. Furthermore, the transition from dairy use and introducing hydrology mitigation
provisions, swales and wetlands will result in a better long-term outcome for the environment
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Table 1 below provides a summary of the data sources and dates for reports, which gives an
indication of the level of assessment completed. It is noted that further specific investigations may
need to be completed to confirm the assumptions made herein.

Table 1:- Data Sources and Dates
Existing Site Assessment Item

Source and Date

Topography

Yeomans Survey Solutions Ltd, 2019 & GIS LiDAR Contours, 2020

Geotechnical / soil conditions

Riley Consultants Ltd, 2020

Existing stormwater network

Auckland Council GeoMaps Data, 2020

Existing hydrological features

Auckland Council GeoMaps Data, 2020

Stream, river, coastal erosion

N/A

Flooding and flowpaths

Auckland Council GeoMaps Data, 2020

Coastal Inundation

Auckland Council GeoMaps Data, 2020

Ecological / environmental areas

Bioresearches Group Ltd, 2020

Cultural and heritage sites

CFG Heritage Ltd, 2020

Contaminated land

Engeo, 2020

1.2.

Location and General Information

The existing site features are presented in Appendix A and summarised in Table 2 below.

Table 2:- Location and General Information
Existing Site Feature

Source and Date

Site address

348 Linwood Rd & 69A Dyke Rd, Karaka

Legal description

LOT 1 DP 536479 & LOT 2 DP 536479

Current Land Use

Greenfield / Agriculture (Dairy Farming)

Current building coverage

Single dwellings and other roofs <1% of site

Historical Land Use

Rural Activities, predominately Dairy Farming
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Topography

The site abuts the Whangamaire Stream coastal environment along the western boundary and
adjoins farmland to the north. To the south and east, the site is bounded by Linwood Road and
Dyke Road, respectively.
Site topography is dominated by a central gully feature which contains a stream and a historic
farm pond, and the headlands of a second gully and stream to the north. The south-eastern part
of the site has a flat topography, beyond which the site slopes in a general north-west direction,
with gradients ranging from 3-5% along the gully headlands and becoming steep (up to 45%) at
the gully edges. Currently there are small pockets of land sloping south toward Linwood Road and
east toward Dyke Road.
The topography and existing features of the site are shown on the topographical survey by
Yeomans Survey Solutions Ltd, which is included in Appendix A.

1.4.

Geotechnical

A series of geotechnical investigations have been conducted by Riley Consultants Ltd ("Riley") in
three different phases. The first phase carried out in July 2013, consisted of 22 hand auger
boreholes up to 5m in depth and 13 Superficial Scala tests across the site. The second phase was
undertaken in November 2014, where six boreholes were drilled by a machine up to 18.5m in
depth. A final investigation was conducted in October 2019 with 62 hand auger boreholes drilled
up to 5m in depth.
The results of the investigations are summarised as follows:
•

Topsoil depths predominantly at 0.1m to 0.4m.

•

The site lies beneath a layer of South Auckland Volcanic Field and over some residues of
the Puketoka Formation.

•

Waitemata Group stiff to hard, dark grey clayey silts with a combination of residual sands
and weak rock beneath the Puketoka Formation at various places and depths.

•

Fill material was encountered in some areas at a maximum depth of 3.1m.

•

Surficial fill was also found in some locations at 0.6m depth.

Groundwater was also inspected in each borehole during the three phases of the geotechnical
investigation, and the depths were found to vary from 0.6m to 4.5m.
Soakage tests have found that soakage rates ranged from 0.009 to 0.103 L/m2/min (SH1-SH4).

1.5.

Existing drainage features and stormwater infrastructure

The site is currently an operational dairy farm and includes typical features reflective of this use,
such as driveways, cattle races, tracks, residential dwellings and stockyards. There is no public
stormwater infrastructure on site.
The block generally drains to the west and north to ultimately discharge into the Pahurehure Inlet.
West of the site is the coastal marine environment of the Whangamaire Stream, and there are a
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number of natural gullies, freshwater streams and overland flow paths within the site itself and to
the north.
The key existing drainage features are illustrated in Figure 1 below. The site is essentially selfcontained in terms of its drainage characteristics, given that most if not all of the runoff on site is
expected to be generated within the site itself, with little or no runoff arising from upstream
catchment areas.
With the exception of small areas along the southern and eastern margins of the site that drain
to Linwood Road and Dyke Road (depicted by 20, 21 and 22 in Figure 1), the site is currently
drained by natural depressions and gully features that discharge to the western coastal
environments (10, 11, 12, 13, 14, 15, 16, 17, 18 and 19), the central gully area (mainstem, made
up of 1, 2, 3, 4, 5, 6 and 7) and depressions and gullies to the north (8 and 9). The central stream
contains a dam and on-line farm pond which will be retained as part of the development. The
existing dam is currently not consented and will be consented as part of the overall resource
consent application process.
All identified, overland flowpaths and gullies within the site have been identified by the Ecology
Report as being overland flowpaths with the exception of the mainstem; and the last reaches of
4, 8, 12, 14 and 16 where these overland flowpaths enter bush areas.

Figure 1:- Site Location
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Receiving Environment

Most of the on-site runoff is conveyed over the surface and through natural gullies to the western
and northern receiving environments.
West of the site is the tidally influenced Whangamaire Stream, with a thin strip of Dyke Road
Esplanade Reserve being located between the stream and the subject site. There are two different
kinds of Significant Ecological Areas (SEA) to the west, running along on the western boundary of
the site. One is the Natural Resources: Significant Ecological Areas Overlay - SEA_T_4499,
Terrestrial, part of which encroaches into the subject site. The other is the Natural Resources:
Significant Ecological Areas Overlay - SEA-M2-29a, Marine 2 - being the Whangamaire Stream.
North-west and north of the site are vegetated stream environments which in turn discharge to
the Whangamaire stream.
A detailed description of the existing environment, biodiversity and stream classifications is given
in the Bioresearches Group report in Appendix E.

1.7.

Existing hydrological features

The existing drainage features and receiving environment are described in Sections 1.5 and 1.6.
As mentioned, most of the on-site runoff is conveyed over the surface and through natural gullies
to the tidally influenced Whangamaire Stream to the west, and vegetated stream environments at
the central and northern parts of the site.
The central stream gully contains a historic farm pond which will be enhanced and retained as
part of the development. This will include reconfiguration of the existing dam wall to provide
stormwater management in the 10% and 1% AEP Storm Events as well as appropriate fish
passage.
As indicated in the geotechnical investigations, soakage capacity within the in-situ soils is low and
runoff is expected to be largely conveyed on the surface with little infiltration to ground.
A search on Landcare Research’s S-maps On-line soil classification tool identified the soils on site
as KarakaM_1a.1, consisting of imperfectly drained soils of a clay texture with a degree of sand
content and moderate infiltration capacity (4-72mm/hr). The soil group classification given is
Group B.
However, soakage testing on site suggests much lower permeabilities (of 0.009 to 0.103 L/m2/min
or 0.5-6mm/hr) may be present on site, and therefore a Group C soil classification and
corresponding SCS curve number of 74 and initial abstraction of 5mm has been selected as per
TP108 guidelines for the purposes of hydrological analysis for this project.
On-site response times for runoff reaching the receiving coastal and stream environments are
relatively short, the longest being Catchment 2 with a corresponding time of concentration of 25.8
minutes approximately. These response times are expected to be shortened somewhat through
the introduction of impervious surfaces and reticulated networks, but given the context of the site,
this is unlikely to adversely impact the receiving environments.
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Flooding and Flow Paths

As indicated in Section 1.5, there are a number of natural flow paths that originate within the site
and exit generally out to the western and northern boundaries (refer Figure 1, 1 to 19). Exceptions
are three overland flow paths, two of which exit towards Linwood Road on the south (20 and 21),
and one draining towards Dyke Road on the east (22).
There are also a number of localised floodplain and flood prone areas on site which discharge
toward Dyke Road, Linwood Road and the central gully, as illustrated with the blue shading and
hatched areas on Figure 2 below. The existing floodplains and flood prone areas are a result of
shallow localised depressions which are expected to be removed as a result of the works.
The removal of these flood storage areas, however, is not expected to adversely impact on flood
risks downstream, given their relatively small size and the fact that runoff originating from this
part of the developed site will be controlled, conveyed and discharged westwards and away from
Dyke and Linwood Roads.

Figure 2:- Existing Hydrological Features (Auckland Council Geomaps)

Page 7

J19-004-Rep-002

Karaka North Village Limited
Karaka North Village, Cnr Linwood and Dyke Roads, Karaka

1.9.

Stormwater Management Plan
20 September 2021

Coastal inundation

As shown on GeoMaps the coastal inundation extent reaches into Dyke Road Esplanade Reserve
(located west) but not into the subject site. Therefore, this matter does not impact on the
development and will not be considered further.

1.10. Biodiversity
According to the ecological report prepared by Bioresearches Group the site is currently a farm in
operation, it is mainly covered by grass with a variety of exotic species like oaks or plane trees
along the accessways, and pines, amenity trees as well as magnolia among others around the
rest of the site. It is advised in the ecological report that the proposed development will not impact
the existing native trees or shrubs.
Apart from cattle, some species of native birds such as kingfisher, pukeko were also found in the
rural and coastal area. Potentially suitable habitats for indigenous lizards were noticed across the
site and therefore the ecological report recommends the implementation of a Lizard Management
Plan ("LMP") to protect the species and avoid any adverse effects.
The existing pond provides an aquatic habitat where common birds feed and breed; shortfin eels
and banded kokopu are expected to be present within the pond. The pond itself and the vegetation
within will not only provide a degree of stormwater runoff volume mitigation (though detention
and evapo-transpiration) but also assist with contaminant removal through sedimentation.
The proposed stormwater treatment devices described in Section 6 will assist with the removal of
dissolved and suspended heavy metals (particularly copper and zinc) in addition to other
contaminants, hence mitigating any effects on marine sediment quality. It is mentioned in the
ecological report, that the proposed development is not likely to affect the existing biodiversity of
the site. Any probable adverse effects will be mitigated through the protection of the natural gully
and stream areas, the proposed stormwater quality and quantity mitigation controls described in
Section 6, in addition to planting, climbing fish, LMP, weed and pest control.
The ecological report can be found in Appendix E for more information about the existing
biodiversity of the site.

1.11. Cultural and heritage sites
The Built Heritage and Character Overlay does not apply to this site. However, there are known
archaeological sites along the western border. At prior site visits carried out, iwi have indicated
that they would not want any development near these features and, therefore, the selection of
the swale locations and other features recognises the need to maintain appropriate separation
from the archaeological sites.
An Archaeological Report has been prepared by CFG Heritage and is available on request.
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1.12. Contaminated land
A Preliminary Site Investigation (PSI) and a Detailed Site Investigation (DSI) have been prepared
by Engeo and are available on request.
The Engeo investigations indicate that there has been farming activities undertaken across the
site since the early 1940s, and that numerous known and potential HAIL activities were identified.
The results from this investigation indicate that remediation of soils in isolated areas is required
for the site to be suitable for the proposed development. None of the sites identified in the
investigation that require remediation are within areas proposed for stormwater management.
Additionally, the presence of contaminant concentrations above the regional environmental
discharge criteria indicates a short-term environmental discharge consent will likely be required
under the AUP for soil disturbance associated with development activities.
If contaminants above environmental discharge criteria remain on-site following development
activities, a long-term environmental discharge consent is also likely to be required.

Page 9

J19-004-Rep-002

Karaka North Village Limited
Karaka North Village, Cnr Linwood and Dyke Roads, Karaka

2.

Stormwater Management Plan
20 September 2021

Development summary and planning context

The purpose of the Karaka North Precinct is to provide for the integrated development of a rural
village settlement centred at the intersection of Dyke, Blackbridge and Linwood Roads. The village
precinct is made up of three sub-precincts.
The integrated development of the village will be achieved by requiring management plans
including the preparation of an Infrastructure Management Plan ("IMP") at the first stage of
developing the village. Subsequent stages will then be required to be consistent with these plans,
or any approved variations.
The IMP specifically references this SMP advising that the SMP is a separate report that has been
prepared to meet the requirements of the Regionwide NDC Consent to authorise stormwater
discharge from Urban zoned land within the development. The SMP also supports a Resource
Consent to Divert and Discharge stormwater from the Rural zoned land that will be subject to
urbanisation under this development. The stormwater reticulation will be designed and constructed
to meet the specific requirements of the SMP and any future iterations or updates to it.

2.1.

Regulatory and design requirements

The minimum regulatory, technical and design requirements for this development are summarised
in Table 3 below.

Table 3:- Regulatory and Design Requirements
Requirements
Unitary Plan
mitigation

–

SMAF

Relevant regulatory / design to follow
hydrology

Hydrology Mitigation as per the Regionwide NDC objective to
achieve hydrology mitigation in accordance with Schedule 4.

High Contaminant Generating Areas

AUP E9 Stormwater quality requirements

Natural Hazards

AUP E36 Natural hazards and flooding

Auckland Unitary Plan Precinct

Karaka North Precinct Rules – Sub-Precinct A

Existing Catchment Management Plan

N/A

Auckland Council Regionwide Network
Discharge Consent

•

Greenfield requirements

•

GD01

The main objectives and policies of the precinct that the SMP relates to include the following:
•

Objective (5) “Development maintains and, where possible, enhances the public realm.”

•

Policy (4) “Encourage the enhancement of tributary streams and associated riparian areas.”

•

Policy (12) “Integrate and co-ordinate the provision of a reticulated wastewater treatment
and disposal facility, water supply, stormwater and roads networks, unless connections to
Council infrastructure are available.”; and
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Policy (14) “Encourage integrated stormwater management using water sensitive design
techniques.”

It is considered that the provision of the stormwater management response on site in the form of
a wetland will enhance the public realm as these devices will be provided within the rural open
space lots that will be landscaped planted and retained in the ownership of the Residents Society
to maintain these spaces for both owners as well as members of the public to enjoy. The tributary
streams and associated surrounding riparian areas will be enhanced as any pest weeds will be
removed from within the streams and they will be replaced with native riparian planting.
The SMP integrates the greenfield land within the site, currently zoned as Urban (Local Centre,
Mixed Housing Suburban and Single House), which will be authorised under the Auckland Regional
Network Discharge Consent, with the remainder of the site being greenfield land currently zoned
as Rural (Mixed Rural and Rural Coastal) which will require a private Discharge and Diversion
Consent.
The site is essentially self-contained in terms of its drainage characteristics, given that most, if
not all of the runoff on site is expected to be generated within the site itself, with little or no runoff
arising from upstream catchment areas.
The stormwater design philosophy proposed for this project is governed by Auckland Council
guidelines and requirements and WSUD principles, which seek to safeguard and, where possible,
enhance the natural properties of the land and maintain hydrological features as much as
practicable.
Given that the post-development flows are expected to be contained within the gullies and the
fact that there are no buildings or other features within this property that are adversely affected
by flooding, the proposal is not expected to result in adverse impacts on this property from an
overland flow or flooding perspective.
Overland flows will be safely and effectively conveyed by the internal road network and the
designated overland flow paths, all of which will have sufficient conveyance capacity to direct the
flows to the existing streams and coastal areas.
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Te Ao Māori values

Te Aranga Design principles adopt a Te Ao Māori approach to design thinking and place making,
incorporating a suite of Maori cultural values and practices to demonstrate the significance of land
and identity.
The Te Aranga Design Principles, which have evolved from this strategy address the processes of
economic, social, environmental and spatial development changes. They include the principles of
Mana, Whakapapa, Taiao, Mauri Tu, Mahi toi, Tohu and Ahi Kā.
They are a set of outcome-based principles founded on Māori cultural values and have been
formulated to provide practical guidance to enhancing outcomes for the design environment.

3.1.

Incorporation of Te Ao Māori values within the proposed Development

KNVL has been involved in on-going discussions with iwi about the design and built character
outcomes of the proposed development in accordance with a joint Memorandum of Understanding
(MoU) in relation to the overall development of Karaka North Village. The parties to the MoU are
the applicant, being KNVL, Ngati Te Ata, Te Akitai Waiohua and Ngati Tamaoho Trust.
The MoU was signed in November 2015 as an agreement of the cooperation between the parties,
and in particular, a commitment to ongoing consultation beyond the issue of Council’s decision on
the original resource consent application for this landholding.
The draft masterplan and the stormwater plans were first provided to iwi on the 22nd January
2020 and formed the basis of on-going discussions and meetings throughout the year. The first
draft of the SMP was provided to the iwi for review at the end of August 2020.
After further meetings with all three iwi groups, responses were provided to Ngati Tamaoho’s
questions who then confirmed that while more queries may arise as time goes by, they were
currently satisfied with the responses provided by KNVL. Ngati Tamaoho also expressed that they
were confident that the iwi and the applicant will continue to have a good working relationship
moving forward. No formal feedback has been received to date from either Te Ākitai Waiohua or
Ngati Te Ata on the SMP.
The results of this consultation undertaken to date, together with the feedback received,
demonstrate how iwi have been engaged in the design process and how their feedback has been
incorporated into the proposed development, and is summarised below:
•

Wetlands are supported and they need to include a forebay, planting and be fenced off
from stock.

•

A meeting will be held with iwi to discuss the planting and landscape management plan
once the preliminary design of the wetlands is complete.

•

Green outlets along the esplanade are supported. These would also be planted as energy
dissipation and to prevent erosion, and be fenced off from stock and integrated with the
Significant Ecological Area. KNVL will seek iwi input into the planting of these areas.

•

The iwi prefers to see details of treatment devices used for any high use carparks, bus
lanes and the local centre. Contaminant removal within these areas will be achieved via
raingardens and wetlands. Details of these systems will be made available as required
during the design process.
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•

Iwi would like all dwellings to have both roof water collection (rainwater harvesting) and
reuse, with possible overflow to ground recharge, while the first 5mm of any event will be
retained on site to soak into the ground and/or be reused (over 72 hours).

•

The wetlands have been designed to provide for more than the SMAF mitigation and
provide 100% of the water quality volume designed to meet 75% TSS removal to meet
TP101 Regulations. It is noted that Ngati Tamaoho request a higher TSS removal be
achieved when the development is not a high contaminant generating activity and as such
there is not a specific requirement to provide quality treatment where SMAF mitigation is
required.

•

The maintenance plan which will be in place and overseen by the Resident’s Society with
responsibility for the wetland and the common areas is supported.

•

Iwi have a preference for the use of organic flocculant (Halo Clear, Crystal Clear or Polydac). This is a detailed sediment and erosion control measure and will be addressed at the
time of resource consent for bulk earthworks. The SMP recognises the need to be cognisant
of sediment and erosion controls while implementing stormwater management measures
and has been updated to reflect this.

•

All assets that vest with Auckland Council will be subject to Council’s regular maintenance
processes in accordance with Auckland Transport's maintenance programme in the
Operation and Maintenance section.

•

The existing farm pond will need to be desilted.

•

The existing dam upgrade will be assessed and informed by a Geotechnical expert

•

Cultural monitoring will take place during the initial earthworks phase. In addition,
accidental discovery conditions should be included in the resource consent decision.

It is considered that the above feedback will result in enhanced environmental outcomes with
respect to water quality, reduced impacts on the streams and aquifer, enhanced ecosystems and
avoidance of damage to cultural sites of significance. There are also opportunities for a community
group to be created to oversee the on-going maintenance of the adjoining Dyke Road Esplanade
Reserve, which could include representatives from the iwi groups.

1 TP10 quoted here is a specific reference made by Ngati Tamaoho in their feedback. GD01 is the replacement design
guide for TP10 and will be used for all design guidance for stormwater management devices.
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Stakeholder engagement and consultation

Karaka North Village Limited has conducted stakeholder engagement with a view to fully inform
all potentially affected and interested parties and to allow them to feed into the design process,
including cultural and community outcomes. A brief summary of the stakeholder engagement
outcomes is presented in Table 4 below.

Table 4:- Stakeholder Engagement and Consultation
Stakeholders

What is the reason for
interest?

Auckland Council
(Healthy Waters, Urban
Design, Planning,
Engineering etc)

Council regulatory
authority for consenting

Auckland Transport

Council regulatory
authority for consenting

Local Board

Treatment of open
space and existing
esplanade reserve
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What engagement has
been completed?

Feedback and response

Various workshops and
meetings

Supportive of proposed
development, subject
to detailed design and
refinement

Various workshops and
meetings

Supportive of proposed
development, subject
to detailed design and
refinement

Presentation and
feedback and onsite
meeting

Supportive of proposed
development with land
owner approval
currently being sought
from the Local Board
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The Karaka North Village project is an integrated rural village development on an 81-hectare site
at 348 Linwood Rd & 69A Dyke Rd, Karaka, South Auckland. The site is wholly contained within
Karaka North sub-precinct A.
The ultimate project will contain up to 850 residential lots in addition to other facilities and shared
amenity including village square, village green, pocket parks and farm paddocks, complementing
existing public facilities in the nearby area (hall, sports club, market store, church). A development
Masterplan can be found in Appendix B.
Refer to Figure 3 below. Existing zoning for 69A Dyke Road comprises of Residential – Single
House, Rural – Rural Coastal Zone, and Rural – Mixed Rural Zone. 348 Linwood Road consists of
Business – Local Centre Zone, Residential – Single House Zone, Rural – Mixed Rural Zone, and
Residential – Mixed Housing Suburban Zone.

Figure 3:- Underlying Unitary Plan Zones against Masterplan
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Consenting Requirements

This Stormwater Management Plan has been prepared in accordance with the requirements of
Schedule 4 of the Regionwide Network Discharge Consent. The development within the areas
currently zoned as Urban (Local Centre, Mixed Housing Suburban and Single House) will be
authorised under the Auckland Regional Network Discharge Consent. These areas are hatched
blue in Figure 4 below.

Figure 4:- Stormwater Discharge Authorisation Areas

The development within the areas zoned as Rural (Mixed Rural and Rural Coastal), will require a
separate Discharge & Diversion Consent under E8. These areas are hatched green in Figure 4
above.
The proposed development does not intend to distinguish between the underlying zoning of the
land and the stormwater management principles proposed in this SMP is applicable to the separate
Diversion and Discharge Consent required for the development on rural zoned land.
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Table 5 below summarises the development impervious areas within the various catchments that

fall within the rural and urban zoned land. The development areas within the rural zoned land will
require separate discharge consent.

Table 5:- Land Zone Catchment Area Summary

Catchment

Receiving
environment

Pervious Area (m2)

Rural

Urban

Rural

Urban

Total
Catchment
Area (m2)

1

Stream

38,077

147,660

72,054

87,057

344,848

2

Coastal

25,225

23,174

16,297

13,611

78,308

3

Coastal

5,484

-

4,487

-

9,970

4

Coastal

2,620

16,857

1,622

10,383

31,481

5

Stream

3,579

11,208

2,979

6,561

24,327

6

Coastal

7,319

-

5,988

-

13,307

7

Stream

-

18,936

-

12,328

31,264

8

Coastal

15,607

-

10,501

-

26,108

9

Stream

5,151

3,571

3,976

2,804

15,502

10

Coastal

11,637

19,508

6,625

11,497

49,267

11

Coastal

5,998

6,317

4,907

5,169

22,391

120,696

247,232

129,435

149,411

646,773

Total

5.3.

Impervious Area (m2)

Location and area

348 Linwood Road & 69A Dyke Road is located in Karaka. It is part of the Whangamaire Stream
catchment which ultimately discharges into the Pahurehure Inlet and the Manukau Harbour.
The total site area is 80.99ha, 60.04ha corresponding to 69A Dyke Road, and the remaining
20.95ha corresponding to 348 Linwood Road.
As mentioned above, some land within the existing rural zoning area will be developed into
residential lots, roads and parks. Rural zones to be developed total 22.36ha whereas existing
urban zones that are being developed total 40.12ha.

5.4.

Purpose of the development

The vision for the development is to subdivide the land to create up to 850 residential lots,
integrated with some commercial uses within a rural village and other facilities, to achieve a
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community with a mix of living outcomes where the residents can directly engage with the
significant rural amenity on the property.
The project will incorporate a number of elements to complement the residential housing, including
a village square, village green, pocket parks and farm paddocks, and these features will in turn
integrate with existing public facilities nearby, including the public hall, sports club, market store
and church.

5.5.

Site layout and urban form

Under the Masterplan development, the site will be accessed from four roads off Dyke Road and
two roads off Linwood Road, with the road grid generally running on a south-north and west-east
direction. There will be a number of pedestrian links and shared paths across the site linking into
the reserve areas.
The village centre and village green facilities will be located in the south-eastern corner of the
site, with the residential areas being dispersed across the central, northern and south eastern
parts of the site.
There will be open reserve areas toward the central part of the site and along the western edges
that adjoin the Whangamaire Stream, and within the central and northern gully features which will
be retained.
The development layout is presented in the engineering plans in Appendix B.

5.6.

Earthworks

Bulk earthworks are proposed within the development areas across the site following a balanced
cut to fill approach to minimise the requirement for import or export of material. Cut and fill
depths of up to 5m are estimated. The total area of earthworks is 68ha, with an approximate
estimated cut to fill volume of 300,000m3 approx.
Earthworks have been generally designed to maintain the existing hydrology within the site, by
keeping changes to the existing catchments to a minimum to minimise impacts arising from
stormwater discharges in the developed catchments. This can be seen on drawing J19-004-4620,
which compares the existing catchments to the proposed catchments. With the exception of the
Mainstem through the centre of the site, all stream catchments have remained similar in size.
There will be general cut and fill across the development site to soften the topography. The balance
of cut and fill will be managed to reduce any import or export of material.
Erosion and sediment control measures in accordance with Auckland Council GD05 guidelines will
be implemented for the protection of the receiving environments during the construction phase.
Refer to the earthworks plans in Appendix B.
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6. Stormwater management
Stormwater management will follow a WSUD approach, using wetlands and bioretention devices,
rainwater harvesting and other practices where necessary to mitigate against the potential effects
arising from stormwater discharges.

6.1.

Principles of stormwater management

6.1.1.

Original principles

Stormwater systems will be designed and developed in accordance with the various Auckland
Council guidelines and requirements, including but not limited to the following documents:
•

Code of Practice for Land Development and Subdivision (Chapter 4 – Stormwater)

•

GD01 - Stormwater Management Devices in the Auckland Region

•

GD02 – TP0108 Guidelines for stormwater runoff modelling in the Auckland Region

•

GD04 - Water Sensitive Design for Stormwater

•

TR2013/018 - Hydraulic Energy Management: Inlet and Outlet Design for Treatment
Devices

The proposed stormwater management approach takes a holistic approach which incorporates
WSUD principles, in addition to environmental and community outcomes.
WSUD will be implemented in accordance with the general water sensitive design principles as
provided within the Auckland Council GD04 guidance document. These requirements will be
reflected in the following design approaches:
•

Earthworks to be cognisant of natural topography and to be designed to maintain
hydrological catchments and mimic natural hydrological conditions wherever practical;

•

Hydrology mitigation to be undertaken at source within the lot and road areas, with
detention to be addressed via communal wetland devices;

•

Use of soft water quality treatment approaches, such as filtration and biological uptake
through vegetated wetland media for the management of urban stormwater contaminants
prior to discharge to receiving environments;

•

Adopt an integrated design approach where stormwater drivers are incorporated within
roading and other infrastructure, in addition to showcasing intrinsic stormwater properties
through the naturalisation of the drainage function.

The ultimate stormwater solution presented herein is the result of an options assessment and
preliminary discussions and consultation with Auckland Council’s Healthy Waters representatives,
Council’s Regulatory Team and Auckland Transport.
The design approach is a balance between the various drivers for the development and
characteristics and constraints of the site and is considered the Best Practicable Option (BPO) for
the development.
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Updated principles

The broad stormwater management approach described herein sets out the general framework for
the management of stormwater for the Karaka North Village project. As the design process
continues and new data becomes available, the principles will need to be reviewed to ensure they
are still feasible.
No amendments to the original principles have been identified to date, however, should there be
any changes, these will be reported to Auckland Council and the reason for the alteration.

6.2.

Proposed stormwater management

6.2.1.

General

The site is a large, greenfield development that has multiple discharge locations, both to stream
environments and coastal environments. The proposed stormwater management has been
designed in accordance with the requirements of the Regionwide Network Discharge Consent for
a Greenfield Development as defined by Schedule 4 of the NDC. The specific requirements include:
Water Quality – Treatment devices in accordance with GD01 for all impervious areas
Stream Hydrology – Equivalent hydrology to predevelopment levels by providing 95 th Percentile
detention and first 5mm retention
Flooding in 10% AEP storm – Demonstrate downstream capacity
Flooding 1% AEP storm – Demonstrate capacity and freeboard as required
The proposed stormwater management approach for Karaka North Village is founded on a WSUD
design philosophy which aims to maintain the natural hydrological features of the site, manage
stormwater discharges in a sustainable way and protect downstream environments.
This is achieved through the preservation of natural catchments to mimic hydrological conditions,
the provision of hydrology mitigation controls for the protection of stream environments, and the
provision of stormwater quality treatment devices and rainwater harvesting for non-potable water
reuse.
In addition, the overarching drainage function is achieved through primary and secondary systems
for the safe conveyance and discharge of 10 and 1% AEP events in accordance with Council’s Code
of Practice requirements.
For the 1% AEP event, the proposed overland flow paths will be conveyed by the new roads and
designated overland flows paths discharging into the existing stream gullies and coastal areas.
These flows will bypass the wetlands. With exception of minor overland flow paths currently exiting
to Dyke Road and Linwood Road, which will be diverted away from these roads and retained and
managed within the site, all overland flow entry and exit points to and from the site will remain
unchanged.
The existing online pond/dam at the central gully will be retained under private ownership, with
an easement in favour of Council to discharge stormwater over the private land. Its outfall will be
upgraded for improved hydrology to the stream, with an emergency spillway and provisions for
climbing fish passage.
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All wetlands will be vested into Council as public assets. An indicative boundary around the
wetlands (land to vest) is shown in on the drawings in Appendix A. Swales remain in private
ownership and are maintained by the residents' society, with an easement to drain water.
The overall reticulation system drains to eleven catchments as shown on Figure 5, seven of which
are marine-receiving catchments (being catchments 2, 3, 4, 6, 8, 10 and 11), and the remaining
four being stream-receiving catchments (catchments 1, 5, 7 and 9).
A new stormwater reticulation network with roadside catchpits is proposed to serve the
catchments. The stormwater network discharging to the coastal environment will discharge to
treatment swales prior to discharging to the receiving environment. The catchments discharging
to the stream environments will discharge to wetlands prior to discharging to the receiving
environment.
The exception to this being catchments 9 and 10, which will discharge directly to the receiving
environment without first entering a swale or wetland due to site constraints. These are discussed
further in the relevant sections below.

Figure 5:- Proposed 10yr stormwater catchments (Refer drawing J19-004-4610)
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Table 6 below shows a breakdown of the eleven stormwater catchments and their respective areas.
Rural areas that are not being developed have been omitted. The central area currently zoned as
rural has been included to allow a low level of development to include community facilities, toilets,
playgrounds etc suitable for a park setting.

Table 6:- 10% AEP Catchment Summary
Catchment

Receiving
environment

Impervious Area (m2)

Pervious Area (m2)

Total Catchment
Area (m2)

1

Stream

185,737

159,111

344,848

2

Coastal

48,400

29,908

78,308

3

Coastal

5,484

4,487

9,970

4

Coastal

18,853

12,628

31,481

5

Stream

14,787

9,540

24,327

6

Coastal

7,319

5,988

13,307

7

Stream

18,936

12,328

31,264

8

Coastal

15,607

10,501

26,108

9

Stream

8,722

6,780

15,502

10

Coastal

31,144

18,123

49,267

11

Coastal

12,315

10,076

22,391

367,305

279,468

646,773

Total

6.2.2.

Water quality

a) Wetlands - Stream Environment Catchments
The function of the wetlands is to provide for stormwater quality treatment and hydrology
mitigation detention (with the hydrology mitigation detention function applying to the stream
catchments only) prior to the discharge into the receiving environments. Hydrology mitigation
retention for the stream catchments will be provided by way of private rainwater harvesting tanks
within the lot areas, and communal bioretention devices for the road areas. Since hydrology
mitigation controls are intended for the protection of stream environments, these controls are not
required for catchments discharging directly to marine environments.
While hydrology mitigation retention is only required for the stream receiving environment
catchments, it is proposed that rainwater re-use be required on all lots within the development.
The hydrology mitigation retention volume is relatively small for the typical lot size proposed for
the development, being typically 1,000L. Therefore, it is proposed that a portion of the detention
volume also be retained for reuse and all lots will be required to provide a minimum rainwater reuse volume of 2,000L.
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Even though the carparks at the Local Centre (on the corner of Dyke and Linwood Roads) will
exceed thresholds for high contaminant generating activities (HCGAs) as described in the Unitary
Plan, the remainder of the development will not result in HCGAs. This aside, in view of the
characteristics of the receiving coastal and stream environments, it is proposed that a level of
stormwater quality treatment be provided prior to discharge into these environments.
In view of this, given the need to provide for hydrology mitigation detention, the wetland devices
have been designed to incorporate the Water Quality Volume (WQV) associated with their
associated catchment into the permanent water volume portion, in accordance with GD01 to
achieve full water quality treatment for the catchments discharging to them. A summary
breakdown of the hydrology mitigation detention and retention volumes is presented in Table 7
below.

Table 7:- Hydrology Mitigation Detention and Retention Volumes

Catchment

All Detention
Volume (m3)

Lots
Retention
Volume (m3)

Non-lots
Retention
Volume (m3)

Water Quality
Volume (m3)

Wetland
(Det+WQ)
Volume* (m3)

1

3,021

496

433

4429

5236

5

241

32

42

341

411

7

308

57

38

437

527

9

142

31

13

205

245

* WQV reduced by 50% when combined with detention volume per GD01.

The hydrology mitigation retention required for the lots will primarily be in the form of tanks for
the roof runoff and will include the additional 1,000L to ensure reasonable water re-use on the lots
for non-potable use. This has been included as a requirement for all lots to take a holistic approach
to water management.
As mentioned previously, hydrology mitigation detention is not provided in catchment 9 due to
site constraints. However, hydrology mitigation retention is provided. Due to the fact that all lots
are also providing an additional 1,000L of rainwater re-use, being effectively 25% of the detention
volume, the net effect of not providing hydrology mitigation detention in catchment 9 is further
mitigation, particularly when taking into account the receiving environment from catchment 9 is
the mainstem and the net reduction in the mainstem hydrology mitigation detention for the various
catchments contributing to it as a result of the additional rainwater re-use is well in excess of the
hydrology mitigation detention requirements for catchment 9.
The potable water supply will be from bore water located on the site and to assist with the bore
water management and reduce the demand the bore water supply, the use of rainwater re-use for
non-potable purposes is proposed for all lots within the development.
Rainwater harvesting for re-use is generally only viable from roof areas and the other impervious
areas on the individual lots, including driveways, patios, parking areas, etc will need to be manage
by other means. Table 8 below offers a toolbox of options that are considered appropriate for
addressing hydrology mitigation retention requirements for the lots. Any devices selected from
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the toolbox of solutions will be private and remain in the ownership of the individual lots owners
to be maintained by them.

Table 8:- Lot Retention Device Options
Retention Mitigation
Tank

Indicative Sizing
50 litres per 10m2 of impervious area

Design Considerations
To be plumbed for re-use in
toilets, laundry, etc. Not suitable
for potable water supply.
Pump required

Permeable paving

Infiltration

Self-mitigating
when
designed
in
accordance with GD01 and Manufacturers
specifications

Best suited on flat and low
gradients

Specific design based on device:

Soils to meet minimum of
2mm/hr infiltration rate

•

Raingarden

•

Planterbox

•

Tree pit

•

Bioretention swale

•

Infiltration trench

•

Soakage pit

For steeper gradients, subgrade
may need to be benched to
achieve required volumes

Site specific infiltration testing
required
where
geotechnical
report does not identify adequate
infiltration in the general area

Additionally, bioretention devices (tree pits) are proposed to address hydrology mitigation
retention objectives for the road areas and will also provide a level of primary treatment prior to
discharge into the wetland systems. This additional polishing function has not been factored into
the wetland treatment performance.
These tree pits are an adaptation of the tree pits developed by the City of Stockholm for healthier
trees and built environments.
In discussions and agreement with Auckland Council's Healthy Water Department and Auckland
Transport (as facilitated by Healthy Waters) it has been agreed that the tree pits do not necessarily
achieve full hydrology mitigation retention for the impervious areas but provide a BPO approach
to manage the retention component from a whole of life cycle approach.
The primary component of the tree pit is a specified volume of structural soil made up of well
graded rock mixed with biochar. This provide structural integrity to the soil that allows it to be
constructed close to other infrastructure in the berm without adversely affecting stability. A typical
detail of the proposed tree pit is shown in Figure 6 below.
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Figure 6:- Typical Tree Pit Detail

In discussions with Healthy Waters, it has been agreed that the BPO approach to the sizing,
numbers and locations of the tree pits is based on approximately 20% void ratio from a 90mm130mm rock size range. With an assumed tree pit volume of 10m 3 and 2m3 of retention volume,
the typical spacing of tree pits for the various road widths is shown in Table 9 below. Spacing may
vary depending on the volume of tree pit required or provided.
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Table 9:- Tree Pit Spacings

Road No.

Carriageway
Width (m)

Parking
width (m)

Footpath
width (m)

Impervious
area/m
length (m2)

Retention
Volume/m
length each
side (m3)

Tree pit
Spacing (m)

1

7.0

0.0

3.6

10.6

0.027

75

2

6.4

2.1

1.8

10.3

0.052

39

7

6.0

3.0

1.8

10.8

0.054

37

6

6.0

2.0

1.8

9.8

0.049

41

3

6.0

2.7

3.6

12.3

0.031

65

Others

6.0

2.0

3.6

11.6

0.029

69

Gross pollutants, such as litter, will be managed through the incorporation of grated stormwater
inlet systems (e.g. catchpits, scruffy domes etc) and the periodic inspection and cleaning of inlets
and outlets to remove these contaminants.
A high flow diversion system will be provided upstream of the wetlands to divert storm flows above
the water quality and hydrology mitigation volumes away from the wetland in order to prevent
erosion and sediment resuspension risks within the wetlands. This will be in the form of a by-pass
pipe located along the outside of the wetland and which will link back to the wetland outlet system.
Details of this system will be provided at detailed design stage.

b) Swales – Coastal Environment Catchments
While hydrology mitigation detention and retention are not required for the coastal environment
catchments, it has been identified that quality treatment is required.
Swales have been designed to provide the quality treatment for impervious areas of the coastal
environment catchments in accordance with the requirements of GD01.
Due to the topography and the specific requirements of the development with respect to maintain
sufficient areas for continued rural activities, such as stock grazing, it is not practicable to achieve
required lengths of swale for all the catchments. As discussed in previously, the decision has been
made to provide retention and rainwater re-use fall all lots within the development, regardless of
the catchment they are in and the specific requirements for hydrology mitigation retention. In
addition, this re-use volume is a minimum of 2,000L per lot, which is approximately double the
required hydrology mitigation retention volume where required.
While rainwater re-use is not specifically designed for quality treatment, it does provide partial
treatment per Table 15 of GD01. On this basis, an assessment of swale lengths required for
treatment of non-lot areas only. This was compared to the swale lengths required to provide
treatment of all impervious areas and a pragmatic approach adopted to achieve as much treatment
as possible while still allowing the development objective to be met.
Table 10 below provides a summary of required, minimum, and adopted swale lengths for the
coastal environment catchments. As can be seen the adopted swale lengths equate to 82% of the
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overall full-length requirement. This, combined with the partial treatment achieved from the
rainwater re-use tanks on the lots will provide an overall BPO quality treatment for the coastal
environment catchments. As can be seen from Table 10 below, no treatment is proposed for
catchment 10 due to site constraints. However, the overall level of treatment is expected to more
than the 82% shown in Table 10 when the rainwater re-use requirement for all lots is taken into
account.

Table 10: Full, Minimum and Adopted Swale Lengths

Catchment

Water Quality
Flow (m3/s)

Swale length for
all impervious
area (m)

Swale length for
non-lots impervious
area (m)

Adopted
Swale
Length (m)

% of Full
treatment
length

2

0.13

111

77

77

69

3

0.01

71

0

71

100

4

0.05

70

51

67

96

6

0.02

72

0

52

72

8

0.04

79

64

52

66

11

0.03

64

0

62

97

467

192

381

82

Total Length

6.2.3.

Stream hydrology

There are a number of gullies within the site and the Ecology Report has identified five of these
as having sections of intermittent streams. These are numbered 4, 8, 12, 14 and 16 on Figure 7
below. The identified stream sections are all in the lower reaches and within the bush areas. The
mainstem is identified as stream within the bush section and out to the Whangamaire Stream.
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Figure 7:- Identified Gullies and Numbering (Bioresearches)

An assessment of the pre and post areas and runoff from the catchments noted has been carried
out on these streams. This has been undertaken for all storm events up to 10% AEP. The
stormwater reticulation and earthworks have been designed to minimise the changes to the stream
hydrology, apart from the mainstem. The results of these assessments are summarised in Table
11 below.
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Table 11:- Pre-development and Post-development Flow Assessment
Stream

AEP
Storm

Pre-Development
Flow (m3/s)

Post-Development
Flow (m3/s)

Pre-Development
Velocity (m/s)

Post-Development
Velocity (m/s)

4

95%

0.05

0.12

0.63

0.85

50%

0.23

0.38

1.01

1.19

20%

0.48

0.68

1.25

1.40

10%

0.59

0.84

1.33

1.48

95%

0.07

0.10

0.495

0.539

50%

0.28

0.32

0.727

0.740

20%

0.58

0.59

0.880

0.868

10%

0.72

0.73

0.931

0.917

95%

0.01

0.02

0.445

0.561

50%

0.05

0.06

0.749

0.828

20%

0.11

0.12

0.944

1.011

10%

0.13

0.15

0.990

1.067

95%

0.04

0.03

0.765

0.691

50%

0.15

0.12

1.191

1.078

20%

0.31

0.23

1.490

1.304

10%

0.38

0.30

1.583

1.429

95%

0.005

0.005

0.330

0.401

50%

0.02

0.02

0.480

0.532

20%

0.04

0.04

0.572

0.634

10%

0.05

0.05

0.606

0.659

95%

0.13

0.70

0.526

0.378

50%

0.48

2.25

0.733

0.535

20%

0.97

4.06

0.895

0.637

10%

1.22

5.11

0.962

0.682

8

12

14

16

Mainstem

Except for Stream 14, flows across all storm events increase in the identified streams. However,
the increases are relatively low except for the mainstem, which is discussed further below.
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For streams 4, 12 and 16, the storm events that have the higher percentage of change in flow
volumes are the more frequent storms of the 95% and 50% storms. The assessment undertaken
in Table 11 was undertaken independent of the wetlands and swales proposed. The wetlands are
designed to provide hydrology mitigation detention and as such will reduce the flows generally in
all the storm events but most notably in the 95% and 50% event. Therefore, the increase in flows
noted in Table 11 for these storm event will be lower than shown.
Flows in Stream 8 remain largely unchanged, with marginal increases in the 95% and 50% events,
which as noted above will in fact be reduced as a result of the wetland's detention design function.
Flows in Stream 14 are reduced by approximately 15%-20%, which is not considered significant
and does not pose any risk to the viability of the stream.
Streams 12, 14 and 16 are all located within the esplanade reserve to the west of the site. These
streams are current vegetated in pasture grass and weed species. While no additional planting is
proposed for these streams, any potential risks or concerns relating to the potential increase in
flows can readily be addressed through additional planting.
As can be seen from Table 11 the mainstem experiences a significant increase in flows across all
storm events assessed.
The increased flows are generally expected with a development of this nature as the impervious
area increases significantly when developing a greenfield site to a fully urbanised state. In addition,
due to the arrangement of the development with regards to streets layout and piped stormwater
networks, the contributing catchment to the mainstem has included a portion of the catchment
that currently discharges to the south across Linwood Road and east across Dyke Road, as well
as some of the mainstem tributaries that currently discharge further down stream.
The increase in volume of stormwater to the stream will likely result in some erosion of the shallow
stream banks over time. The effects of the change in stormwater will occur gradually, in stages
over several years, as the development of the site progresses. The base of the stream is largely
hard, comprised of sandstone / mudstone and is unlikely to erode down. The added volume of
stormwater flow will spill over the current low stream banks and in the extensive floodplain areas
within the property, be retained within the steeper embankments at the boundary and dissipate
over the wide upper intertidal area as it reaches the CMA.
In anticipation of the need to address the increased flows within the stream, a site visit was
conducted with an ecologist from Bioresearches and a civil engineer from Calthom Consultants to
understand the existing site conditions and the potential effects that the increased flow may have
on the stream. The key findings of this investigation were:
•
•
•

•

Within the subject land the stream bed is hard bottomed, mainly smooth papa, sandstone
/ mudstone.
The banks are mostly soft between areas of harder substrate and a layer of fine sediment
overlays the harder substrate in places.
The stream shows a high degree of hydrologic variation with large boulders, pools, shoots,
drops and cobbles, and with the organic inputs of woody debris and leaf litter from the
deciduous trees, the stream provides good habitat for aquatic fauna.
As the stream descends towards the middle sections, it forms more of a run over the hard
substrate but deep pools, drops and shoots are still present over the sandstone/mudstone
base.
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As the stream passes into the bush towards the coastal environment, the banks become
very tall and the stream is incised with deeper pools before opening out just before the
CMA.
Water celery (an exotic aquatic weed) is common on the banks of the stream in the central
area.
Two steep drops were observed in the stream, the first 30m from the culvert outlet, was
a smooth 45˚ slope of sandstone/ mudstone dropping approximately 2m (Photo 4). The
second drop was a vertical (90˚) 1.8m drop from the stream bed to a pool in the lower
section of the stream (approximately 200m from the culvert outlet). Both drops formed
complete natural barriers to swimming fish, and partial barriers for climbing fish.
The riparian area is dominated by exotic species, mostly grasses or weed species.
Much of the vegetation in the immediately vicinity of the steam is herbaceous, comprised
of creeping buttercup, pasture grasses and pasture weeds, such as cleavers, nightshade,
dock.
Away from the stream on the slopes, exotic shrubs and trees become more common.
With the exception of the amenity trees planted adjacent to the access ways (oaks, plain
trees, chestnut, redwood, Liquidambar), these are dominated by the exotic weed species
woolly nightshade, gorse and privet.
Native shrubs, mānuka, wheki ponga were rare to occasional in the lower stream reaches.

Discussions with the ecologist following the site investigation regarding erosion risk and potential
mitigation highlighted that soft engineering techniques were appropriate and suitable for this site
and identified the following options:
•

•
•

•

Planting of stream banks, close to the steam channel with Carex, or similar species that
hold the ground together, that flatten out in flood flows and rise up again as the flow
recedes.
Planting the riparian area with zones of plants, with emphasis on the littoral zone planting,
that provide stability as well as stream ecosystem services.
Boulders or large cobbles in strategic positions i.e. a.) on the inside of sharp bends to help
armour corners and b.) within the flow or on the edge of the flow to dissipate energy,
create eddies and provide hydrologic variation.
Occasional large wood debris, such as a log from any tree removal near the stream or
pond, placed within the floodplain to provide energy dissipation.

Should further erosion controls be required then recessed check dam such as that shown in Figure
8 could be used in areas where the substrate is soft at the downstream ends some of the deeper
pools. These are intended to slow stream velocity, dissipate sheet flows and decrease erosion to
the stream bed.
It is anticipated that any erosion control and mitigation work required within the mainstem stream
will be supervised by an ecologist during the physical works stage.
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Figure 8:- Recessed Rock Check Dam (Catchments & Creeks Pty Ltd)

To mitigate against potential impacts on stream environments, Hydrology Mitigation controls are
proposed for all stream catchments in accordance with GD01 guidelines. Hydrology Mitigation is
addressed through detention and retention functions.
The hydrology mitigation detention function is designed to address the impacts arising from
increased runoff volumes resulting from development, which if not controlled can result in
channelized stream erosion. For this development, Hydrology Mitigation detention will be provided
for within the live storage portion of the wetland devices.
The hydrology mitigation retention function in turn seeks to promote infiltration to ground and
groundwater recharge, to mimic natural soil hydrological characteristics and maintain baseflows
into stream systems, being a vital part of stream health particularly during the dryer months of
the year. For this development, Hydrology Mitigation retention will be addressed by way of private
rainwater harvesting tanks for the lot areas, and bioretention devices for the road areas.

6.2.4.

Flooding, overland flowpath and floodplain management

A general description of existing overland flow paths is presented in Section 1.8.
Most of the existing on-site natural flow paths drain out to the CMA along the western boundary
and to the central and northern stream systems as described in Section 6.2.3 above. The balance
is small areas from the southern and eastern parts of the site which currently drain towards
Linwood Road and Dyke Road.
There are a number of small, localised flood plains and flood prone areas on site associated with
shallow ponding in the flat areas within the southern and south-eastern parts of the site. These
shallow localised depressions will be removed as a result of the works.
There are also a number of flood plains and flood prone areas south of Linwood Road and east of
Dyke Road. However, most of the on-site flows that drain to Dyke Road and Linwood Road will be
effectively re-diverted away from these roads and retained and managed within the site, with the
exception of minor localised margin areas. This will effectively result in reduced loading to culverts
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in these roads and positive impacts downstream as it will help relieve any flood risks that may be
present at properties south and east of the site. Apart from the removal of these minor overland
flows away from Dyke Road and Linwood Road, all other overland flow entry and exit points to and
from the site will remain unchanged.
The Bioresearches Group report classifies these flows out to Linwood Road and Dyke Road as
overland flow paths only (not a stream), therefore the reduction of flows will not adversely affect
any downstream habitats.
There are no other off-site flood plains associated with the development, apart from the northern
gully at 101 Dyke Road where flood and overland flows are fully contained within the gully formation
prior to discharge into the CMA. Given that the post-development flows are expected to be
contained within this gully and the fact that there are no buildings or other features within this
property that are adversely affected by flooding, the proposal is not expected to result in adverse
impacts on this property from an overland flow or flooding perspective.
Overland flows will be safely and effectively conveyed by the internal road network and designated
overland flow paths, all of which will have sufficient conveyance capacity to direct the flows to the
existing streams and coastal areas.
Figure 9 below presents a summary of the 1% AEP catchment and overland flow path plan
associated with the proposed development (refer also Drawing J19-004-4610 in Appendix B).
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Figure 9:- Proposed 1% AEP catchments and overland flowpaths (Drawing J19-004-4610)

All catchments experience and increase in flows during the 1% AEP storm event, which can be
expected when developing a greenfield site to a fully urbanised environment. All overland flow
paths, with the exception of Stream 8, discharge directly to the receiving environment or the
public road reserve. Stream 8 experiences and increase of 50% flow in the 1% AEP event from
the development site. However, existing stream in the neighbouring land is relatively incised and
steep banked and the increased flow is contained within the stream banks and does not result in
flooding of the neighbouring land.
Furthermore, the catchment area of the development contributing to the flows within stream 8 is
approximately 5ha. Within a relatively short distance beyond the development boundary, the
contributing catchment to Stream 8 increase to by 7ha from a contributing catchment on the
neighbouring land and ultimate by a further 6ha before ultimately discharging to the CMA. The
50% increase in flow from the development site is diluted by the contributing catchment from the
neighbouring catchments discharging to Stream 8.
Table 12 below provides a summary of the pre-development and post-development flows for the
1% AEP storm event.
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Table 12:- Pre-development and Post-development 1% AEP Flows
Catchment

Receiving Environment
Stream

Pre-development Flow
(m3/s)

Post-development Flow
(m3/s)

1A

Mainstem

2.04

3.06

1B

Mainstem

1.68

2.51

1C

Mainstem

0.68

1.02

1D

Mainstem

0.36

0.53

1E

Mainstem

0.40

0.50

1F

21

0.12

0.19

1G

21

0.03

0.04

1H

Dyke Rd

0.69

1.10

1J

Mainstem

0.68

0.87

1K

Mainstem

0.34

0.43

2A

20

0.17

0.29

2B

21

0.36

0.65

2C

19

0.25

0.39

2D

18

1.56

1.94

3

16

0.29

0.44

4

14

0.19

0.29

5A

22

0.28

0.43

5B

4

0.11

0.16

5C

4

0.33

0.43

6

12

0.37

0.56

7A

8

0.45

0.69

7B

8

0.45

0.60

8

10

0.53

0.82

9A

6

0.31

0.49

9B

6

0.39

0.50

9C

5

0.22

0.28

10A

6

0.25

0.38

10B

6

0.68

1.06

11

9

0.67

1.02
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Development staging

The precise phasing of the development is yet not fully known, it is expected that the initial stages
will be developed along the Dyke Road end of the site, and then generally move in a west / northwest direction. Each stage is expected to involve between 50 and 100 lots.
In terms of the stormwater infrastructure staging, it is expected that a stormwater management
system will only be built as required to service each specific stage, with allowance of course for
all contributing catchment areas if / as may be required.

6.3.

Hydraulic connectivity

The hydraulic connectivity for the 10% and 1% AEP events is represented in the catchment plans
presented in Figure 5 and Figure 9 (and as shown on drawings J19-004-4600 and J19-004-4610,
respectively in Appendix B).
The post-development catchments have been designed in keeping with existing drainage patterns,
by retaining existing catchments and hydrological conditions unchanged as much as possible.
For storms up to the 1% AEP event, runoff from all lot and road areas within each of the three
wetland catchments will be reticulated and directed towards the wetland. First flush (water quality
and Hydrology Mitigation detention) flows will be directed into the wetland device itself, while
greater flows up to the 1% AEP will bypass the wetland and re-join wetland treated flows
downstream to discharge to the final outlet for each catchment.
For storms up to the 1% AEP event, runoff from all lot and road areas within each of the six swale
catchments will be reticulated and directed towards the swale. Water quality and flows up to and
including the 10% AEP storm flows will be directed into the swale, while greater flows up to the
1% AEP will bypass the reticulated network and discharge to the receiving environment via
overland flowpaths.
In view of the measures described above, the proposal will not result in significant alterations to
natural flow paths or disconnected impervious surfaces.

6.4.

Existing pond

As previously mentioned, there is an existing on-line pond within the mainstem stream within the
site, which provides an aquatic habitat where common birds feed and breed; and shortfin eels and
banded kokopu are expected to be present. It is intended to retain this pond to avoid loss or
modification of this habitat. The pond provides an attractive aquatic habitat and amenity feature,
with shaded and open areas, surrounded by established trees and is intended to be enhanced and
integrated into the proposed landscaping of the development.
The existing outfall to the pond exists of a manhole riser within the pond and outlet pipe to the
stream below the dam wall. This outlet pipe currently outlets well above the stream bed and is
likely to be a barrier to fish passage.
The dam wall does not currently have specific design features for managing storm events and it
is expected that any storm event in excess of the manhole riser and outlet pipe will eventually
building up and overflow over the dam wall. The dam wall is currently constructed in a low point
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of the surrounding topography and any overtopping of the dam wall is directed to the stream
below the dam wall.
The existing dam is not currently consented and will be consented as part of this development.
Modifications to the existing dam will be undertaken to satisfy the various requirements to consent
the dam, including geotechnical stability; stormwater management for 10% and 1% AEP Storm
events; and fish passage.
Concept design has been undertaken to support the outcomes of these requirements. This includes
construction of a rock lined channel over the dam wall and down the dam face, which has been
sized to cater for the 10% and 1% AEP Storm events as well as providing erosion protection and
stability to the dam wall. A boardwalk or concrete deck walkway over the rock lined channel will
provide pedestrian and small vehicle access (mowers, farm maintenance vehicles, etc) over the
dam. A formed channel will meander up the rock lined channel to provide fish passage over the
dam wall.
The existing manhole riser and outlet pipe will be abandoned as part of the upgrade works to the
dam.
The concept design is shown Figure 10 to Figure 12 below for reference.
The dam will remain private and owned and maintained by the Residents Association. An easement
in favour of Auckland Council to convey water will be created over the pond and the mainstem for
the 1% AEP storm event.
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Figure 10:- Concept Plan View of Dam Modifications (Drawing J19-004-4508)

Figure 11:- Concept Dam Spillway (Drawing J19-004-4508)
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Figure 12:- Concept Dam Long Section (Drawing J19-004-4508)

6.5.

Asset ownership and ongoing maintenance requirements

It is anticipated that the proposed stormwater asset ownership along with maintenance duties is
as follows:
•

Stormwater reticulation network (pipes, catchpits and manholes) – public and to be vested
into Council

•

Wetlands and all associated outlets – public and to be vested into Council

•

Communal bioretention devices – public and to be vested into Council

•

Existing pond/dam – private, to be owned and maintained by a Resident’s Association or
similar

•

Rainwater harvesting tanks within lots – private ownership

•

Swales – privately owned and maintained by the residents' society, with easements in
favour of Auckland Council to drain water.

•

The conveyance of stormwater over private land discharged from public stormwater assets
vesting in Auckland Council shall be protected by easements in favour of Auckland Council
for both the 10% AEP primary flows and the 1% AEP secondary flows.

Maintenance for the public assets vested into Council will be the responsibility of the asset owner
(Auckland Council) and will be undertaken in accordance with the approved Operation &
Maintenance Plan.
Refer Appendix C for a preliminary DRAFT Operation & Maintenance Plan. A final and more detailed
DRAFT Operation and Maintenance plan will be prepared as part of the detailed design process.
This document will be finalised upon completion of the works, although it is expected that the
O&M plan will be a live document to be reviewed and amended as necessary to accommodate
specific site conditions throughout the life of the stormwater system.
The final O&M plan will include as-built plans of the constructed stormwater systems, and a full
schedule of inspection and maintenance activities for each of the stormwater management
components, together with confirmation of asset ownership and maintenance responsibilities
involved.
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Implementation of stormwater network

The anticipated timeline for development is presented in Section 6.2.5 above. The stormwater
management system will be implemented in accordance with the relevant stages of work, while
ensuring that the necessary infrastructure is available and operational to service each stage and
any contributing upstream areas.
The size of the site and the need to stage the development means that not all stormwater
infrastructure will be implemented at once. For the most, the stormwater management devices
such as the wetlands, are typically located at the bottom of the catchment. This means that it is
often appropriate, and efficient, to initially use the wetland excavations as sediment retention
ponds for the catchment during the earthworks operations of that catchment or stage.
As part of the implementation of the stormwater infrastructure, it is recognised that on-lot
management plays a critical role in the long-term stormwater management, as the greatest risk
of damage to stormwater devices and potential associated effects on the downstream environment
occurs after the public infrastructure is in place but before the lots are built on. Where earthworks
have been completed to shape the lots, even with grass coverage, the runoff from these areas
will be significantly higher than in the natural condition.
As such, it will be critical to ensure that during these early stages of development, and while there
is little or no traffic on the newly established roads, any runoff should be diverted away from the
wetland and bioretention systems, so as to not prematurely clog and contaminate the devices. In
practice, this will need to be controlled by bunding and detention of runoff, complemented by
strict erosion and sediment control measures within each of the individual construction sites. If
necessary, this could be supplemented by measures to divert sediment laden runoff away from
the biofiltration devices.
Strict erosion and sediment controls, to the requirements of Auckland Council guideline document
GD05, will need to be implemented and followed not only during the bulk earthworks operations
and construction of infrastructure for the main subdivision works, but also during the construction
of buildings on the lots. It may be appropriate for suitable conditions and monitoring to be imposed
at the various levels of development.
The requirements of GD05 are considered as an appropriate means to mitigate the sediment
discharge during construction. Lot owners will be strictly required to comply with these
requirements during the construction of houses, and it is expected that this will be controlled and
enforced via conditions of building consent for the lots (or suitable alternative means). Catchpits
and wetland forebays will perform as initial controls for gross stormwater pollutants such as litter.

6.7.

Dependencies

As the stormwater systems and associated infrastructure with the proposed development is fully
contained within the site boundary, there are no identified dependencies from a stormwater
management perspective for this project.
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Risks

Table 13 below summarises the key risks anticipated in respect of existing stormwater
management systems in relation to the proposed development proposal.

Table 13:- Stormwater Risk Summary
What is the risk to
the proposed
stormwater
management?

How can this be
mitigated /
managed?

What other
management /
mitigation could be
used?

When does this
risk need to be
addressed?

What is the
resultant level of
risk?

Increased risk of
flooding in the
downstream
environment

Post-development
catchments to
reflect predevelopment
conditions.

Ensure minimum
freeboards are
complied with

During the design
and construction
phases

Low

Contaminated
runoff into the
marine and stream
environment

Water quality
treatment to
remove sediments
and heavy metals

Sediment controls
during
construction

During the design
and construction
phases

Low

Scour and erosion

Hydrology
Mitigation; erosion
protection at
outlets.

Re-vegetation of
streams or coastal
margins in areas
vulnerable to
erosion

During the design
and construction
phases

Low

Overloading of
existing
infrastructure at
Dyke and Linwood
Roads and beyond

Reduction of flows
contributing
discharges to
these areas by redirecting and
managing these
flows on-site

Discharges
controlled through
attenuation or
other means

During the design
and construction
phases

Low
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Departures from regulatory or design codes

The Auckland Council regulatory and design standards for stormwater infrastructure provide
minimum requirements for long-term sustainable development, focused on protecting the natural
environment and enhancing the ecosystems provided by our watercourses.
The proposed stormwater management systems are designed in accordance with the relevant
standards and guidelines. The Hydrology Mitigation solution offered herein allows for detention to
be managed through the wetland systems and separately from retention, which is managed
through bioretention devices and rainwater harvesting tanks.
Notwithstanding the fact that retention and detention are not managed together, as is normally
the case, it is considered that this meets the requirements and Hydrology Mitigation objectives,
therefore constitutes the best practical option (BPO) for the development.
Karaka North Village Limited is seeking a consent duration for the Discharge and Diversion
resource consent to align with the duration of the NDC. Conditions relating to the monitoring and
review should also be consistent with the NDC.

Page 42

J19-004-Rep-002

Karaka North Village Limited
Karaka North Village, Cnr Linwood and Dyke Roads, Karaka

Stormwater Management Plan
20 September 2021

8.

Conclusions and recommendations for future work

8.1.

Conclusions

Karaka North Village is a greenfield development at 348 Linwood Rd & 69A Dyke Rd, Karaka which
meets Schedule 2 & 4 of the NDC requirements. The development will consist of piped reticulation,
catchpits, and stormwater management devices.
Design of all stormwater features follow Water Sensitive Urban Design (WSUD) principles to
enhance the natural properties of the land and maintain hydrological features as much as
practicable and are in accordance with the Auckland Council Stormwater Code of Practice, GD01,
Safety in Design and other relevant standards and guidelines.
There are eleven different catchments for the 10% AEP event, four of which discharge to stream
environments, seven to the coastal environment, and the nature of the receiving environment has
been reflected in the design approach for each catchment. Each catchment will contain one wetland
(stream receiving environment) or swale (costal receiving environment) at the downstream end.
The key stormwater management objectives for Karaka North Village will be addressed as follows:
•

Primary flow (10% AEP) management by collection and safe conveyance of flows in primary
piped and/or swale networks;

•

Secondary flow (1% AEP) management by safe conveyance of flows via overland flow paths
within road reserves and other designated areas.

•

Stormwater quality treatment to safely manage urban stormwater contaminants for the
protection of receiving coastal and stream environments. This will be achieved primarily
via communal wetland devices for each of the stream catchments and swales for the
coastal environments.

•

Hydrology mitigation controls for the protection of the four stream catchments. This will
be achieved by a combination of at-source retention via a range of options and tree pits
for the lot and road areas, respectively, and hydrology mitigation detention within the
communal wetlands that discharge to the stream receiving environments.

•

Outlet protection for the management of risk and scour erosion risks associated with
stormwater discharges.

•

It is considered that the stormwater management measures proposed herein meet the
Auckland Council’s stormwater objectives and the specific requirements of the project and
constitute the BPO for the development. As such it is considered that the development will
result in effects that are less than minor from the stormwater quantity, quality, erosion
and safety perspectives.

8.2.

Recommendations

It is recommended that the recommendations in this report be adopted for the Karaka North
Village project, in regard to stormwater management.
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The principles and assumptions presented herein should be verified and confirmed through the
detailed design process to confirm the parameters and suitability of the stormwater systems
proposed. The following specific further investigations are recommended:
1.

Further investigations during the detailed design phase of the project to confirm the
suitability of the proposed wetland locations and identify any constraints from a
topographical, ground stability or erosion perspective.

2.

Further investigations during the detailed design phase of the project to identify any
erosion-related risks or areas of ground instability, in the context of the proposed
stormwater outlet locations and potentially increased flows.

3.

Walkover investigations of the proposed coastal discharge locations, to verify suitability
and identify any erosion related issues or other potential constraints.

Additionally, it is recommended that procedures be put in place to ensure that after the
establishment of roads and infrastructure but prior to and during the establishment of buildings
on the lots, the following is undertaken:
4.

Ensure that any runoff from subsequent development is appropriated managed so as to
not prematurely clog and contaminate the established stormwater management devices.

5.

Right to convey stormwater easements in favour of Auckland Council over private land
where discharge from public stormwater assets traverse private land.

6.

Ensure that strict erosion and sediment controls, to the requirements of Auckland Council
guideline document GD05, be followed by the lot owners during the construction of houses
/ buildings on the lots, and that systems be put in place to this effect via conditions of
building consent for the lots (or suitable alternative means).
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