Memo
To:

Job No:

1008200.3000

From:

Tim Fisher, Charlotte Peyroux, Divesh
Mistry, Miriam Tailby and Madeline
Date:
Witney

Subject:

Waihoehoe Precinct Fast-track consent: Response to stormwater-related
submissions

13 April 2022

This memo presents responses to the stormwater-related submissions received as part of the
Waihoehoe Precinct application by Oyster Capital (“the applicant”) for a referred project under the
Covid 19 Recovery (Fast-track Consenting) Act 2020.
We note that the following submissions do not raise stormwater-related comments:
•

Minister for Arts Culture and Heritage

•

Watercare

•

Heritage New Zealand

•

Kainga Ora

•

Minister of Local Government

•

Waka Kotahi
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Auckland Council

1.1

Discharge Consent

A private discharge consent has been sought as part of this fast-track consenting application to
achieve a stand-alone consented development. The applicant has indicated that it may transfer
stormwater discharge to the Healthy Water’s region-wide public Network Discharge Consent
(“NDC”) in the future, however this is a subsequent step and forms a separate process to the fasttrack consent.
Stormwater discharge from the development must meet the requirements of Chapters E1 – Water
Quality and Integrated Management and E8 – Stormwater Discharge and Diversion of the Auckland
Unitary Plan – Operative in Part. Reference should be made to Section 4.1.3 and 4.1.4 of the
Waihoehoe Precinct Plan Change Area - Stormwater Management Plan which outlines the policies
which regulate the diversion and discharge of stormwater runoff from impervious areas within
greenfields developments. These policies have formed the basis of the proposed Stormwater
Management approach.

1.2

Flood effects

Mr Curtis was unable to comment on the potential flood risks resulting from proposal as the
information provided to Healthy Waters does not contain sufficient information regarding the
modelling of the proposed flood management. Mr Curtis recommends:

2
The hydraulic model prepared to support this development is supplied to Healthy Waters for
review and approval.
By way of response, we would be happy to provide the Flood model to Healthy Waters for their
review. It was proposed to form part of the submission, however, due to its large size, the Panel
agreed that it did not need to be included in the submission and could be supplied at a later date, if
needed.
Reporting of results should clearly state what return period, development level and climate change
adjustment is being presented.
All reporting of results provided in the Flood hazard assessment (included as Appendix E of the
Waihoehoe Precinct Stormwater Assessment) includes this information, though there was a small
typo in the captions for Figures 5.6 and 5.7. The additions are shown below:
•

Figure 5.6: Change in modelled flood levels between baseline and post development scenarios
for the ED 100-year ARI with 2.1° CC event

•

Figure 5.7: Change in flood extents between baseline and post development scenarios for the
ED 100-year ARI with 2.1° CC event
The model adopts climate change provisions based on a temperature increase of 2.1° by 2090, in
accordance with the recently revised Auckland Council Code of Practice for Land Development and
Subdivision: Stormwater (version 3) and consistent with the boundary conditions supplied by
Healthy Waters.
Additionally, Mr Curtis queried what the baseline scenario is for assessing the impacts of the
development in the Stormwater Assessment Report. The baseline scenario used for assessing the
impacts of the development is the existing development with 2.1° climate change as this best
assesses the potential effects of the development. A maximum probable development scenario has
also been run but only for the purposes of establishing a maximum flood level for confirming design
floor levels e.g., the design scenario is appropriately precautionary as it includes for future
catchment development.

Table 1.1:

Flood model summary
Baseline

Development

Purpose

Existing development 10-year
ARI + 2.1° CC

✓

✓

Assessing impacts of the development

Existing development 100year ARI + 2.1° CC

✓

✓

Assessing impacts of the development

Maximum probable
development 100-year ARI +
2.1° CC

-

✓

Establishing floor levels for the
development

We consider flood modelling assessments that have been supplied to support this process to be
best-practice for assessment of the flooding related effects. We note that a site-specific flood model
was developed that includes the changes to landform and rain-fall run off, as well as input at the
nine model boundaries based on the Slippery Creek 1D MIKE 11 river model (eastern extent), and
the Hingaia Stream 1D-2D coupled MIKE FLOOD model (south west extent and downstream at the
Hingaia Road Bridge).
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1.3

Water quality treatment

Mr Curtis requests further design information related to the stormwater network or management
devices in order to assess whether appropriate stormwater management is proposed. His specific
recommendations are responded to below:
Provide design calculations for the proposed stormwater management devices, confirming their
function and size.
In general, the rain gardens have been sized to provide close-to-source water quality treatment.
While only the road carriageway is expected to generate contaminants, the adjacent areas
(pedestrian pavements, portion of driveways within the public road corridor etc) will flow onto it, so
the treatment devices are sized to treat runoff from the full road corridor width. This is typically 2%
of the contributing catchment in accordance with GD01. The example calculation in Appendix A
establishes that relationship i.e., a rain garden with a surface area which is 2% of the contributing
catchment provides appropriate water quality treatment. We have then looked at opportunities to
aggregate treatment devices to achieve Auckland Transport’s requirements (i.e., raingarden surface
area greater than 20 m2) and to maximise the size and operational efficiency of the devices.
Some hydrological mitigation will be achieved through these devices and the remaining hydrological
mitigation volumes will be provided in scoria trenches, over the existing wetland footprint or in dry
basins. Final design is still to be done and will go through an EPA approval process. Auckland Council
and Auckland Transport will have the opportunity to certify the designs as part of that process.
Provide appropriate assessment to demonstrate why what is being proposed is the best
practicable option to achieve water quality outcomes required in the Auckland Unitary Plan and
NPS-FM 2020 and that adequate protection will be provided to the downstream environment
The SMP comprehensively sets out the existing environment, stormwater management
requirements and the integrated stormwater management approach. It is very consistent with the
Drury-Opāheke Structure Plan Future Urban Zone (April 2019) used to support Auckland Council’s
structure plan. The SMP sets out a Stormwater Management Toolbox that prescribes the
performance standards and gives device options. As part of the Plan Change processes, we met with
Auckland Council on four occasions between the 17th September 2021 and 18th November 2021.
Following these discussions, the differences in expert opinion are limited to only the level of
treatment that will be achieved for non-public trafficable areas and what is considered the ‘Best
Practical Option’ (‘BPO’) for treatment of runoff from these areas.
For non-public trafficable areas, such as private driveways and impervious surfaces located on
private property lots, we propose a risk based approach requiring water quality treatment for lower
contaminant loading and lower risk frequency (refer Table 8.1, SMP).
The minimum proposal for stormwater for non-public trafficable areas is for a catchpit with a grate,
sump volume and submerged outlet in series with an underground tank. These sequenced devices
will allow for any adverse impacts on water quality and water quantity on receiving environments to
be mitigated in the most practicable way (i.e., contaminant capture will occur in the catchpit, which
is upstream of the detention device). The reason why the described minimum measures are
considered the BPO are set out in our Water Quality Memo (Water Quality Conferencing Memo
provided in Appendix C of the Waihoehoe Precinct Stormwater Assessment) are broadly categorised
as follows, and are discussed further below:
•

provides a practical, economic, achievable, and realistic water quality treatment solution that
targets the contaminants of concern.

•

meets the water quality objectives of the AUP and NPS-FM.

Tonkin & Taylor Ltd
Waihoehoe Precinct Fast-track consent: Response to stormwater-related submissions

13 April 2022
Job No: 1008200.3000

4
•

recognises that there is very little or marginal gain to be had from undertaking treatment
using GD01 designed devices where contaminant loading is minimal.

•

aligns the performance requirements to contaminants of concern and risk frequency
integrates with the options included in the stormwater management toolbox in the
Stormwater Management Plans.

•

Holistic contribution towards a net positive outcome for the receiving environment.

The developer may choose to utilise a GD01 device, such as a rain garden, to meet the hydrological
mitigation and water quality requirements for these surfaces, which we understand Healthy Waters
support. However, our assessments have only been on the minimum approach, as this is more
conservative.
The Water Quality Memo sets out that traffic estimates from the non-public trafficable areas are
significantly lower than the thresholds for the designation of HCGAs and corresponding treatment
required for these areas. The TSS estimate of 0.14 to 3.46 mg/L for private trafficked surfaces is
significantly below the HCGA threshold of 27.4 mg/L and the Design Effluent Quality Requirement
(“DEQR”) of 20 mg/L. Note the DEQR was empirical measurement of the likely performance of
treatment devices that was proposed in the Proposed Auckland Unitary Plan, but it did not survive
the Unitary Plan processes so has no status other than as a useful benchmark.
To provide a greater level of treatment for private lots is not considered practicable because they
are unlikely to yield any measurable gain in water quality for receiving environments. Measurable
gains will be achieved by targeting higher risk areas, such as all roads through the employment of
rain gardens, tree pits and roadside swales, which will be employed as a toolbox of options to not
only manage but improve water quality for watercourses and receiving environments such as
wetlands.
The Water Quality memo provides an estimation of likely contaminant loads from private trafficked
impervious surfaces in accordance with Auckland Councils Technical Report 35. The estimates
suggest the private trafficked lots as significantly lower contaminant generating areas relative to
areas defined as High Contaminant Generating Activities (HCGAs). Healthy Waters did provide a
response to the Water Quality Memo, but no supporting technical information as to why these areas
should be treated in accordance with GD01.
This minimum proposal is considered a practicable, economic, achievable, and realistic water quality
treatment solution from a treatment (discussed above) and a whole of life perspective. In general,
these devices will be located within private property and the maintenance responsibility will fall to
the property owner. While the catchpits present a relatively “no fuss” sustainable options,
raingardens, for example and by contrast, require frequent and specialist maintenance. There is a
high risk that if private GD01 devices such as raingardens are required, they will not be maintained
correctly (a pain that Auckland Transport currently feels) and their treatment functionality
compromised. Even if rain gardens are property maintained, the Water Quality Memo suggests that
the net gain will not be significant or measurable, and marginal at best, to justify the additional
capital costs.
This minimum proposal was designed to be practicable and consistent with E.1.2 objectives of the
AUP (namely the management of freshwater and sediment quality, progressive improvement in
freshwater mauri and protection of public health and minimisation of adverse effects on freshwater
quality) and the NES-FM 2020. The minimum proposal of catchpits and detention tanks for private
trafficked surfaces will work in conjunction with broader mitigation measures employed throughout
the development site so that the sum efficacy is a net benefit to the receiving environments.
As per later responses in Section 1.4 of this memo, if no development were to occur on this site, it is
likely that the existing wetlands would fail to meet the NES-FM 2020 definition of a ‘natural inland
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wetland’ in the future due to their current highly degraded condition and ongoing adverse impacts
from current land-use. For further details, reference the Ecological Assessment of Environmental
Effects submitted as part of the Fast Track Application. Through the proposed water quality and
other measures proposed alongside this development watercourses and receiving wetlands are
expected to be revitalised and experience a net ecological gain from their existing / predevelopment condition.
When considering the measures employed for private lots within the broader development site and
strategy for the site, they are considered specific and appropriate for the requirements of mitigating
adverse impacts on water quality and water quantity from private trafficked lots.
Recommend consolidation of devices located within the public road carriageway;
We support consolidation of devices located withing the public road carriageway. All attempts have
been made to aggregate proposed road-side raingardens. Further refinement will occur as part of
the detailed design and Auckland Transport will have an approval role as part of the process for
Engineering Plan Approval.
We would also like to address Healthy Waters comment that the dry attenuation basin footprint in
the southern sub-catchment of 76 Waihoehoe Road could also be used to provide water quality
treatment if converted into a wetland.
In accordance with Water Sensitive Design (“WSD”) principles in GD04, the proposed stormwater
management seeks for “stormwater to be managed as close to source as possible” (as stated in
section B1.8 of GD01) to mitigate any cumulative effects downstream. This philosophy has been
adopted, where possible, through the provision of at-source controls such as inert building
materials, and close-to-source in-lot and roadside treatment devices. It ensures that water quality
treatment is provided upstream of any existing natural wetlands and has been successfully
implemented on other sites to provide positive water quality outcomes. Furthermore, this approach
follows the intentions of the integrated stormwater management approach touted in Auckland
Council guidance documentation and the Auckland Unitary Plan.
With that guiding philosophy in mind, we have developed a stormwater management suite based on
a treatment train approach and consideration of the site-specific opportunities and constraints (i.e.,
presence of natural wetlands, this is discussed further in Section 2.1) to achieve the stormwater
management objectives. For example, the logical sequence of stormwater runoff from the road
corridor to the discharge point is generally:
•

At-source stormwater runoff controls include conveyance in kerb and channels and capture of
larger contaminants and floatables through the use of grated catchpits with sumps and
submerged outlets to the public piped stormwater network.

•

Water quality treatment and some hydrological mitigation is provided in close-to-source
water treatment devices e.g., raingardens >20 m2. The use of road-side bioretention devices
also enhances the streetscape of the development. Additional hydrological mitigation will be
achieved in scoria trench drains connected to the rain gardens or in dry detention ponds.

•

The southern catchment requires additional hydrological mitigation and flood attenuation, so
instead of providing supplementary volume in scoria trenches, this larger attenuation volume
will be provided over the Wetland 1 footprint by reconfiguring the outlet or in large dry
detention pond (Attenuation Basin 2).

•

Finally, the treatment train includes energy dissipation and erosion protection before
discharge to wetland or stream.

We have sought to provide consistency in the devices used to manage stormwater throughout the
development and in line with the vision to create an integrated subdivision (i.e., road-side rain
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gardens also provide streetscaping and visual amenity). Furthermore, the preference for raingardens
has also been applied across the three Drury Plan Change areas. There are efficiency benefits from
similar devices across development and wider area. A unique constructed wetland to service the
southern sub-catchment at 76 Waihoehoe Road will be inconsistent with other devices and require
its own different maintenance schedule, which is not desirable.

1.4

Natural wetlands

Mr Curtis requests further evidence on how the natural hydrology and catchments would be
maintained to the natural wetlands on the site. His specific recommendations are responded to
below:
Provide pre and post development analysis of the existing wetland catchments and assess what
impacts the potential changes in flow regime will have on these.
Pre-Development:
There is no pre-development baseline flow data available for the watercourses or wetlands located
on the site. In the absence of available data, condition assessments have been completed as part of
the Ecological Assessment of Environmental Effects and ecological indicator information used to
assess hydrological connectivity within the site to upstream waterbodies (i.e., Waihoihoi Stream).
The existing condition of wetlands 1 and 2 (‘W1’ and ‘W2’) located on the site of the proposed
development site is very poor as observed during the baseline ecological site visit and survey as
detailed within the Ecological Assessment of Environmental Effects:
“The existing condition of W1 and W2 are severely damaged through unrestricted
grazing pressure and are typically lined with exotic grasses (mercer grass, Paspalum
distichum), rushes and sedges (i.e., Juncus and Isolepis) and macrophytes such as water
pepper and starwort in wetter seasons. These wetland habitats are wide, waterlogged (in
winter) and lack natural defined stream channels. These wetland habitats are unlikely to
support native fish due to inadequate surface water depths but may support invertebrates
tolerant of degraded conditions during periods when they hold surface water.”
Further to the degraded condition of the existing wetlands, sections of the streams feeding the
wetlands are currently highly modified, piped and/or degraded. The wetland sub-catchments are
almost exclusively in pasture and are considered to be in a highly modified and degraded condition.
Specifically, Watercourse A identified as feeding wetland 3 (‘W3’) has been artificially widened near
its origin and is choked with exotic species (refer to Section 6.2 of the Ecological Assessment of
Environmental Effects). Watercourse H and I feeding W1 and W2 are currently piped, consisting of
intermittent flow. It was noted on the site visit in February 2019 that W2 had dried out and is likely
to be subject to frequent periods of drying out.
In summary the analysis of the pre-development wetlands and their catchments shows that the
existing condition of the natural features is highly modified and degraded. In the absence of flow
monitoring data and long-term baseline ecological data, it is noted that the wetlands in their current
state are unlikely to support native macroinvertebrates and fish, and it was noted that the
watercourse feeding W3 is currently choked with invasive species. Furthermore, the landscape
features indicate poor hydrological connectivity due to sections of the ephemeral watercourses
being piped and/or widened. As a result, the flow regime to the wetlands of the pre-development
baseline is not considered natural and this is reflected in the current condition of the wetlands and
absence of native flora and fauna.
Figure 1 and Figure 2 provide an indication of the degraded existing condition of the wetlands, with
indications from the site visit that depending on land management practices (i.e., removal of
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pastoral weeds such as creeping buttercup), W1 and W2 may not meet the NPS-FM definition of a
“natural inland wetland” in the future.

Figure 1: Existing Wetland 1 as shown in the Ecological Assessment of Environmental Effects (Figure 23)

Figure 2: Existing Wetland 2 as shown in the Ecological Assessment of Environmental Effects (Figure 24)

Post Development: The development will maintain a suitable natural flow regime as per the NES-FW
2020 standards (Section 55, Clause 3 e[i] and Section 55, Clause 12, d). It is noted from the Ecological
Assessment of Environmental Effects that the current hydrological condition of the wetlands is
highly modified, so the measures taken as part of the proposed development will enhance them
from their current condition. W3 is also set within its own reserve at the northern boundary of the
development as to avoid the building in a flood prone area. This will have consequent benefits for
W3 by not impeding any flow paths into the wetland. For W1 and W2 their existing sub-catchment
will be maintained, and it is considered that through the restorative measures and attenuation
within the ponds that hydrological neutrality will be achieved up to a 1 in 100-year ARI event.
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Figure 3: Indicative post-development cross section of a water course feeding the wetlands located on the site
taken from the Ecology Assessment of Environmental Effects (see Figure 31)

When comparing Figure 4 (which shows the locations of the wetlands) and Figure 5 (which shows
the overland flow paths), the northern area of the development has deliberately been set aside to
avoid development in a flood prone area and disturbance of the flow paths into the W3.
Connectivity with the existing flow paths identified by Auckland Council on Figure 5 is maintained for
all three wetlands.

Tonkin & Taylor Ltd
Waihoehoe Precinct Fast-track consent: Response to stormwater-related submissions

13 April 2022
Job No: 1008200.3000

9

Figure 4: Stream status and hydrological features within the site
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Figure 5: Flooding and overland flow pathways within the Waihoehoe Precinct

Further to this, the currently piped water courses identified in the Ecological Assessment of
Environmental Effects (Section 9.8) will be daylighted and restored as naturalised open channels
capable of providing ecosystem functionality, ecological connectivity, habitat and biodiversity gains
for the streams and catchment overall, including the wetlands. Only small portions of watercourses
A, H and I will be piped under roads on the site as shown in Figure 4. It should be noted that
watercourses H and I are already piped, and watercourse A is in a heavily modified condition.
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Figure 6: Comparison of Watercourse D which crosses the site. The first photo is taken in November 2018 and
the second in February 2019.

As part of the development the watercourses feeding the wetlands will be naturalised, riparian
planting will be undertaken, and the removal of stock and invasive species will enhance and
revitalise the existing degraded wetlands as discussed in the Ecological Assessment of Effects (see
Sections 9.7 to 9.9). Further to this, the attenuation basins on the proposed development site will
attenuate flows and allow for the slow release of water to the wetlands which are currently prone to
drying out as identified during site visits. It is anticipated that the restoration of the watercourses by
daylighting the streams and replanting their margins in native vegetation will not only result in an
increased presence of native flora and fauna within the watercourses and wetlands, but also help
with the conveyance of flows to the wetland which are currently adversely impacted by artificially
widened channels, pipes and invasive species constricting flow. As stated above, if left in their
current conditions W1 and W2 may not meet the definition of a natural wetland in the future. The
mitigation measures described and avoidance of construction activities (i.e., compliance with the
NES-FW 2020) during the proposed construction phase will revitalise the wetlands and return the
existing wetlands to a more natural condition compared to their current state.
Provide an assessment of how hydrological neutrality to the three natural wetlands will be
maintained in the form of pre and post flow assessments.
Pre-development flow assessments: Historical baseline flow data does not exist for any of the
watercourses or wetlands located within the boundary of the proposed site. In the absence of this
data the condition of the wetlands and indicator species identified during the Ecological Assessment
of Environmental Effects provides an indication of the hydrological connectivity of the wetlands to
its feeding watercourses.
Loss of ephemeral flow paths due to the widening of channels, piping of watercourses and presence
of livestock and invasive species means that no native fish were identified in the on-site
watercourses during site visits. The attenuation of water in artificial ponds on site also limits
hydrological connectivity. It should be noted that two shortfin eels were observed in Waihoihoi
Stream adjacent to the site and surveys completed in the upper catchment of the stream indicating
the presence of native fish. This is a strong indication that there is poor hydrological connectivity
between the tributary water courses feeding the wetlands on-site and Waihoihoi Stream which
feeds them, as no native fish were present during site visits. The limited presence of
macroinvertebrates relative to Waihoihoi Stream during wet periods, and their absence during dry
periods also provided indication of the poor water quality and hydrological connectivity of the
watercourses to its upstream sources.
Furthermore, Watercourse D was subject to drying out (as shown in Figure 4), and other
watercourses adversely impacted by low flow resulting in stagnant water and the presence of
invasive species which constricted hydrological connectivity.
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From the available information it is considered that the existing watercourses and W1 and W2 are in
a poor hydrological condition as there is poor ecological connection to the Waihoihoi Stream and
widespread alteration in the past, including the piping of significant sections. Watercourses are
largely artificial and as a result the hydrological inputs to the wetlands are currently not considered
to be reflective of natural or near natural conditions.
Post-development flow assessments: It is expected that the proposed project mitigation measures
outlined in the Stormwater Assessment and Ecological Assessment of Environmental Effects such as
the opening of piped sections of watercourses will increase the hydrological connectivity. This is
largely the result of naturalisation works to the watercourses, riparian planting and the attenuation
in ponds and slow release of flows into W1 and W2.
Furthermore, the location of in-situ devices on the site of the development such as raingardens and
swales and their design for hydrological mitigation to a SMAF 1 standard will prevent any sharp
increases in runoff.
Whilst the sub-catchment area for W1 is reduced slightly (approximately 2%), the increased
connectivity with the rehabilitated watercourses and slow-release attenuation upstream of the
wetland will ensure no net negative effects on overall inflow, ensuring hydrological neutrality (and
likely result in a significant improvement to the availability of water and condition of the wetlands).
This when compared to the current condition of the feeding watercourses and the wetland will be a
significant improvement, and the improved connectivity and naturalisation will restore the
watercourses and wetlands from their current state, which if left as is, is likely to see them lose their
designation as natural inland wetlands.
Provide greater detail with respect to the proposed works within Wetland 1 to demonstrate that
there would not be impacts to the overall wetland.
It should be noted that there will be no construction within the existing wetland boundaries and the
road partially crossing W1 will be on a bridge over the wetland and not impede the connectivity of
the wetland with its feeding watercourse. This is shown in the design drawing Figure 7.
The replanting of native vegetation will result in net benefit to the wetland from its current
condition. The naturalisation of its feeding watercourse and attenuation of water in Basin 1 will
improve the hydrological connectivity to its upstream sources of water and is more likely to allow for
the presence of native fish and macroinvertebrates. Furthermore, the removal of the existing
artificial ponds within the site boundary will allow for greater connectivity between the
watercourses and the areas designated as wetland. The avoidance of construction within the
existing wetland footprint, road bridge over W1, and replanting of native flora around its margins
will have a net benefit for W1 in terms of hydrological connectivity and is likely to facilitate the
presence of native flora and fauna which are largely absent from the existing W1.
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Figure 7: Detailed design drawing showing proposed bridge over Wetland 1

2

Auckland Transport

2.1

Options assessment for Stormwater management devices

Auckland Transport have requested an assessment of the various stormwater management devices,
including consideration of Whole-of-Life cost (“WoL”), Operation and Maintenance (“O&M”), Health
and Safety (“H&S”) and communal options, to demonstrate the proposed stormwater solution is the
best option for this greenfield development compared to viable alternatives.
The Waihoehoe Stormwater Management Plan includes a Stormwater Management Toolbox which
clarifies the range of options considered at the Plan Change to achieve the performance standards
for stormwater management for different activities. These options were descriptive, rather than
prescriptive, and sought to maintain flexibility for design development.
By considering sub-catchment specific opportunities and constraints and the design principles
outlined in GD01, the BPO combination of devices was selected for each sub-catchment. As an
example, there is an existing pond and natural wetland in the southern sub-catchment on 116
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Waihoehoe Road. There is a clear opportunity to use the pond and the wetland footprint to provide
communal hydrological mitigation and flood management for this sub-catchment and strong
reasoning as to why this would be the BPO, however all stormwater discharged into natural wetlands
needs to meet a certain water quality standard and therefore treatment of the trafficked and nontrafficked hardstand is required upstream of the wetland. Options considered include at-source
proprietary treatment devices, close-to-source swales and bio-retention devices and communal endof-pipe wetlands. The existing topography and space constraints precluded the ability to provide
water quality treatment in a communal, constructed wetland upstream of the natural wetland so the
BPO was to provide treatment as close to the source as possible through a range of smaller devices
for different activities (i.e. with all attempts to aggregate road-side raingardens to greater than 20m2)
and a number of options that are suited to small catchments to achieve water quality and water
quantity requirements for developers of private lots.
Table 2.1 presents a review of stormwater management devices from GD01. The proposed devices
were selected based on site constraints, their associated maintenance requirements, consideration of
health and safety and associated whole of life costs. The detailed design process will ultimately
determine the layout and distribution of stormwater management devices with preference in the first
instance to provide as close to source as possible in line with Auckland Council guidance and to
consolidate in line with Auckland Transport guidance.
The WoL, O&M and H&S information will be provided at the detailed design stage to support the
Engineering Plan Approval process.
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Table 2.1:

Selection of BPO device options

Option

Pervious
Pavement

Required throughout

Southern catchment – Required
Northern catchment – Not required

Water Quality
Treatment

SMAF 1 Detention /
Retention

Attenuation (10% AEP, 1% AEP)

*

✓

✖

Comment

Option considered suitable for hydrological mitigation of hardscape associated with residential, park or other communal areas where runoff is not directly
reticulated. Option does not meet water quality treatment and flood attenuation requirements.
Advantages:
Improved hydrological responses of stormwater peak flow by holding and releasing in a controlled manner.
Providing amenity/landscape feature.
Passive systems do not trigger stormwater management provisions and therefore do not require any additional land areas outside the paving area to
treat the stormwater runoff.
Disadvantages:
Not suitable for traffic areas of high acceleration, deceleration or turning.
Additional devices would be required to provide treatment if an active system is used.
Prone to clogging, especially if located lower than adjacent landscaping.
Not suitable for heavy loading of vehicles during construction or rubbish trucks (i.e., within a JOAL).
Generally, not suitable for volume control or managing extreme storm events.
Safety concerns include the movement of pavers or underlying aggregates, and base soils may lead to subsidence or a tripped hazard.
Regular maintenance is required by the private lot owners to ensure pavers achieve an infiltration rate of 120 mm/hour and pavers are kept weed-free.
Location: At-source

Raingarden /
Bioretention

✓

✓

✖

Option considered meets water quality and hydrological mitigation requirements of the development and can be applied to larger public catchments.
Option does not meet flood attenuation requirements; however this is proposed to be supplemented by a constructed wetland and attenuation basin.
Advantages:
Provides full suite of stormwater management with detention, retention, and water quality treatment.
Provide enhanced amenity, safety, and aesthetic value through planting.
Disadvantages:
Plant growth and die-off management is needed during establishment phase.
Generally not suitable for volume control or managing extreme storm events.
High capital costs.
Safety concerns include tripping hazard for roadside users (pedestrians and cyclists).
Regular inspection and maintenance are required. Devices should generally be checked after heavy rainfall for blockage or damage and full inspections
are required annually.
Location: At-source

Tree pits

✓

✖

✖

Option considered only meets water quality treatment requirements and would require supplementary devices.
Advantages:
Provides amenity and enhanced aesthetic value.
Can be integrated into overall landscape design.
Can be integrated into smaller areas where other stormwater management options are not possible.
Disadvantages:
Requires maintenance of filtration beds.
Not feasible in areas with high ground water table or soils with low infiltration rates.
Location: At-source

Living Roofs

✓

✓

✖

Option considered for water quality treatment and hydrological mitigation for private lot runoff. Supplementary devices would be required for flood
attenuation.
Advantages:
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Regarded as a pervious surface therefore, if used as a passive device, does not trigger stormwater management provisions.
Decreases urban temperatures. Noise insultation and enhanced air quality and dust interception.
Provide a buffer from harmful UV rays and thermal effects which can increase the lifespan of roofs.
Disadvantages:
Higher constriction and maintenance costs.
Intensive monitoring period required to ensure that plant stress and die-off is managed.
May required supplementary irrigations during Auckland summers if insufficient rainfall to maintain plants.
Operation and maintenance is relatively high in the initial stages to ensure young plants survive.
Location: At-source
Rainwater
tanks

✖

✓

*

Option considered meets water quantity management for private lot discharge; however, does not provide water quality management. Impervious area’s
which are proposed to be serviced by rainwater tanks include roof areas and patio/private hardstand areas (not including car parking spaces). Roof areas
will be mitigated via the use of inert building materials and hardstand/patio areas will runoff into adjacent landscaped areas.
Generally, not suitable for attenuation of peak-flows due to the significant storage volume required.
Advantages:
Reduce use of potable water from public water supply system for non-potable uses.
Reduce annual volume of water which runs off from a site and capture the first flush of roof runoff which may contain pollutants from the roof.
Disadvantages:
Size of tanks can be large and perceived as having poor aesthetics.
Generally not suitable for volume control or extreme storm event management.
Require regular inspection and maintenance from homeowner.
High capital costs.
Low safety concerns.
Operation and maintenance is undertaken by private lot owners and requires annual inspections.
Location: At-source

Swales

✓

✖

✖

Option considered meets water quality treatment requirements but would require supplementary devices for water quantity management.
Advantages:
Simple to construct with well-understood operation and maintenance.
Potential to include infiltration through the base in suitable subsoil conditions. Potential to include detention via use of check dams.
Low capital and maintenance costs.
Disadvantages:
Easily damaged and required signage.
Maintenance access can be challenging, particularly if device and adjacent roads are narrow.
Use is limited to slopes equal to or less than 8%.
Swales are susceptible to impaired performance from excess sediment, soils and greases. Effectiveness of the device depends on maintenance of these
contaminants and ensuring vegetation can disperse flows. Regular mowing may be required, and inspection of inlets and outlets at a monthly basis.
Location: At-source

Soakage /
Infiltration

Not feasible on this site due to ground conditions

Wetlands

✓

✓

Tonkin & Taylor Ltd
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✓

Considered option provides all stormwater management requirements for the site on the basis that the required retention volume is provided as
detention volume. Natural wetland in the 116 Waihoehoe Catchment requires water quality treatment prior to discharge of flows into the wetland.
Advantages:
Meets all stormwater management requirements while providing an aesthetic amenity for community.
Provides a naturalised haven for aquatic and bird species and enhancing green corridors for existing riparian environments, with improved biodiversity
and habitats.
Moderate capital costs.
Disadvantages:
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Does not provide significant retention function.
Safety concerns associated with permanent standing water including drowning.
Water temperatures can increase if there is insufficient shading.
Health and safety risk is high in populated, urban environments.
Operation and maintenance is relatively high and various maintenance tasks are required at various periodic schedules. Maintenance includes both
aesthetic maintenance (e.g. grass trimming, weed control, graffiti removal) and functional maintenance (e.g. mechanical components maintenance and
sediment removal and disposal).
Location: Downstream of source at lower elevations within sub-catchment.
Wet ponds

*

✓

✓

Considered option meets hydrological mitigation and flood attenuation requirements (on the basis that the required retention volume is provided as
detention volume); however, supplementary devices are required for water quality treatment
Advantages:
Provides amenity and enhanced aesthetic value.
Provides a naturalised haven for aquatic and bird species and enhancing green corridors for existing riparian environments, with improved biodiversity
and habitats.
Disadvantages:
Wet ponds are no supported be mana whenua as a stormwater management device.
Safety concerns associated with permanent standing water including drowning.
Additional maintenance requirements compared to dry pond.
Health and safety risk is high in populated, urban environments.
Location: Downstream of source at lower elevations within sub-catchment.

Dry basin

✖

✓

✓

Considered option meets hydrological mitigation and flood attenuation requirements (on the basis that the required retention volume is provided as
detention volume); however, supplementary devices are required for water quality treatment. These have been provided at-source within bioretention
devices.
Advantages:
Aesthetics and amenity with benefits from accessible open green space between storm events.
Easier maintenance than wet ponds and constructed wetlands.
Provide and enhance green corridors for existing riparian environments, with improved biodiversity and habitats.
Disadvantages:
Temporary standing water can be a potential safety issue.
Introduces a dammed water hazard.
Safety concerns are low but include ponding of water in green public spaces (e.g. community park areas); however, in a 1% AEP rainfall event, it is
expected that these areas will not be used.
Operation and maintenance is low and includes mowing and maintenance of grass/vegetation.
Location: Downstream of source at lower elevations within sub-catchment.

Proprietary
Devices

✓

✖

✖

Considered option meets water quality treatment requirements and would require supplementary devices for hydrological mitigation and flood
attenuation.
Advantages:
Beneficial when there is insufficient space to provide a device which requires a greater surface area.
Not dependent on infiltration through soil or filter medium.
Easily maintained.
High level of primary treatment.
Disadvantages:
Requires sufficient driving head to operate.
No additional aesthetic value added, or natural amenity and biodiversity benefits
Can be costly to maintain.
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Minimal safety concerns associated with devices as they are usually located underground.
Operation and maintenance is dependent on device however is generally easy but costly.
Location: At-source
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2.2

Dam Infrastructure

It is unclear whether any of the roads to be vested will form part of the dam infrastructure
proposed within the attenuation basins.
The road does not form part of the dam infrastructure (i.e., the dams are standalone and do not
include a road on top of them).

3

Mr Paul Chrisiansen

Mr Chrisiansen from 103 Harry Dodd Road raises concerns that the Waihoehoe Precinct
development will exacerbate flood volumes in the Waihoihoi Stream and the two tributaries which
border his property, increasing flood risk on his property. He specifically cites concerns that the flood
analysis is focused “only on the proposal area (and) do not have a “downstream element”. Mr
Chrisiansen ultimately wants to see “a comprehensive (flood management) plan for the Drury area”.
Flood analysis to support the Waihoehoe Precinct development is reported in the Flood hazard
assessment provided in Appendix E of the Waihoehoe Precinct Stormwater Assessment. The flood
model boundary (shown on Figure 4.1 of the Flood hazard assessment and included in Figure 8
below with a marker for Mr Chrisiansen’s property) includes a significant portion of the Slippery
Creek catchment, including downstream of the Waihoehoe Precinct development to the Hingaia
Road Bridge.

Figure 8: Model schematisation

Figure 9 below shows the change in modelled flood levels between baseline and post development
scenarios for the 100-year Average recurrence Interval ARI with 2.1° Climate Change event at a

Tonkin & Taylor Ltd
Waihoehoe Precinct Fast-track consent: Response to stormwater-related submissions

13 April 2022
Job No: 1008200.3000

20
wider scale than that presented in the Flood hazard assessment. It suggests negligible increases (i.e.,
less than 10 mm) downstream of the site due to the proposed development. Changes in model
results of less than 10 mm are not reported as this level of detail is beyond the accuracy of the
model. Similarly, the zoomed out flood extent on Figure 10 shows no increases in the extent of
flooding in the 100 year ARI with 2.1° Climate Change event due to the development.

Figure 9: 100-year ARI with 2.1° CC flood depth - proposed development within site and existing development
across rest of catchment. Approximate location of 103 Harry Dodd Road indicated by red dot.
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Figure 10: Change in flood extents between baseline and post development scenarios for the ED 100-year ARI
with 2.1° CC event. Approximate location of 103 Harry Dodd Road indicated by red dot.

4

Ms Josephine Kleinsman

Ms Kleinsman from 112 Waihoehoe Road raises concerns that the pre-development flows have been
mis-calculated on the assumption that there are streams on her land. She requests an independent
assessment of conditions imposed to ensure that her property does not receive any additional
stormwater post-development.
The flood management approach for the southern catchment is based on providing flood storage in
several attenuation basins to mimic the peak flows from the existing land use. The locations and
sizes of these devices have been designed to ensure independence between the Oyster Capital
development and other properties in the Plan Change area.
For example, the attenuation device on 116 Waihoehoe Road has been sized to manage the runoff
from the southern catchment (of 116 Waihoehoe Road) to match 2-, 10- and 100-year Average
Recurrence Interval (ARI) pre-development peak flows. Thus, peak flows into Ms Kleinsman’s
property will not increase as a result of the development.
Whatever the classification of the watercourse on the Kleinsman’s property (i.e., intermittent, or
ephemeral stream or not), the AUP requires that any development maintain the function and
capacity of overland flow paths to convey stormwater runoff safely and without damage to the
receiving environment (Policy E36.3.29 and Policy E36.3.30). The proposed stormwater management
will not alter the flow paths on the Kleinsman’s property, and furthermore because of proposed
attenuation measures, will not increase peak flows to the property. Thus, the function and capacity
of these overland flow paths will not be affected.
Ms Kleinsman also notes that stormwater and flooding on the properties downstream of 76
Waihoehoe Road could be better addressed by upgrading the Sutton Road 2 culvert under the North
Island Trunk Railway.
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This culvert is a KiwiRail asset, which we understand will not be upgraded in the near future. The
proposed approach for flood management in the southern sub-catchment does not rely on upgrades
to the railway culvert.
13-Apr-22
\\ttgroup.local\files\aklprojects\1008200\1008200.3000\issueddocuments\20220404 draft fast track stormwater
response\20220413_memo_response to fast track comments_final.docx
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Appendix A:

1

Key input
Key output

WQ Rain Garden - SUB1 - road network south east corner
Project:
Work Package:
Title:
Location:
Stage #:

By:
Checked:

Date:
Date:

Design notes and assumptions
1. The rain garden design follows the guidelines set out in Auckland Council GD01
2. Rain garden to primarily provide water quality treatment and has been sized accordingly. Retention or detention will be supplemented in scoria trenches.
3. Total contributing area is assumed impervious, with a runoff coefficient of 0.95
4. Assume infiltration rate of drainage media layer is maximum allowable (1 m/hr)
5. No retention or detention is required - rain garden is to be lined with an impermeable membrane
Runoff coefficients, C

Rainfall intensities, i (10 minute event)

Impervious*

0.95

Road

WQV event

1

Planted**

0.4

10 mm/hr

2 year ARI

mm/hr

10 year ARI
100 year ARI

mm/hr
mm/hr

(sourced from AC GD01)
(Sourced From NIWA HIRDS V3)

*Sourced from GD01 (more conservatice than NZ Building Code E1
* *Sourced from NZ Building Code E1 Table 1 (pasture/grass cover over heavy clay soil type)

Peak design flows (Rational method)
Q

=

Area, m2
Road

Impervious
981
411
138
69
231
132

2-SUM
2-A
2-B
2-C
2-D
2-E

where Q is in m3/s, i is in mm/hr, and A is in ha

CiA
360

Planted
1,153
461
173
55
270
194

WQF
746
329
76
27
198
116

7
3
1
0
2
1

Peak flows (l/s)
2 year
10 year
0
0
0
0
0
0

100 year
0
0
0
0
0
0

0
0
0
0
0
0

Calculate dimensions of rain garden (WQ only)

𝑊𝑄𝐹
𝐴1 =
(0.5 × 𝐾𝑚𝑒𝑑𝑖𝑎 )

A 1 , Area of biorention media bed at narrowest point

2
47.66672 m

WQF , Water quality flow
K media , Infiltration rate of bioretention media
Safety factor for clogging

23.83336 m3/hr
1 m/hr
0.5

Ponding + mulch depth
Bioretention media depth
Transition layer
Drainage layer
Storage layer
Total rain garden depth
Outlet pipe invert depth

0.1
0.5
0.1
0.7
0
1.4
1.4

m
m
m
m
m
m
m

(min. 100 mm )
(min. 500 mm )
(min. 200 mm )
(not required for WQ)
Supplier info sheets say that height is 1.4 (1550 less lip of 150), should we design to that depth?
Updated this so that the pipe sits above the storage layer (if applicable)

Is A greater than 2% of the total catchment?
Minimum base area of rain garden
Design basewidth of rain garden
Length of raingarden
Number of concrete boxes

No, adopt minimum 2% catchment area
57.5993 m2
2m
This will always be 2m because of the space available
30 m
This is the length we need to meet the minimum base area requirement given that each concrete box is 2m x 3m
10
3 x cells at 2 W X 3 L each

Number proposed in current design (30/4/21)
Current design meets this assessment?

11
Yes, but current design has proposed more raingardens than required.

Calculate dimensions of rain garden (retention and detenion)

Ponding + mulch volume
Bioretention media volume
Transition volume
Drainage volume
Storage layer
Total rain garden volume

6
9.00
1.80
14.70
0.00
31.5

m3
m3
m3
m3
m3
m3

If current design has proposed more raingardens than required, how much retention+detention would those provide?
Applicable - see calculation below.

Ver. 1.1 Template created by RIW Sept. 2018
\\ttgroup.local\files\AKLProjects\1008200\1008200.3000\WorkingMaterial\Fast Track referral\Raingardens\GD01 WQ Raingarden - no retention - aldg.xlsm

2

Ponding + mulch volume
Bioretention media volume
Transition volume
Drainage volume
Storage layer
Proposed rain garden volume

6.6
9.90
1.98
16.17
0.00
34.65

Reduction of HM required downstream

m3
m3
m3
m3
m3
m3

3.15 m³

WQ Rain Garden - SUB1 - road network south east corner
Project:
Work Package:
Title:
Location:
Stage #:

0
0
0
0

By: 0
Checked:

0

Calculate subsoil pipe size
Subsoil pipe diameter
Slot area per metre
Subsoil length
Number of subsoil pipes

0.11 m
8320 mm2
30 m
2

(Novaflo)

𝑄𝑠 = 𝐵𝐶𝑑 𝐴2 2𝑔ℎ𝑠
2
A 2 , Total slot area
0.50 m
B , Blockage factor
Cd , Orifice coefficient
hs , hydraulic head (depth of rain garden - subsoil diameter)
Maximum subsoil infiltration flowrate, Q s
Is Qs > WQF? (If YES, number of slots is sufficient to pass WQF)

Single subsoil pipe flowrate
Total available flowrate
Is total subsoil flowrate capacity > WQF?

0.5
0.62
1.29 m
3
2803 m /hr

(sourced from Figure 16 AC GD01)

YES
6.12 l/s
12.24 l/s

Subsoil pipe manning's n
Subsoil pipe area
Wetted perimeter
Hydraulic Radius
Slope (min. 0.5%)
Pipe Velocity (manning's formula)

YES

Overflow inlet capacity check
Lid clear opening
Grate opening
Blockage factor
A3 , Total blocked inlet area
Cd , Orifice coefficient
QI ,Required inlet capacity (Q10QWQV)

0.502 m
40% (assumed)
0.5
0.040 m2
0.62

(Humes #74873 600mm Light duty grate)

-3 l/s

2

𝑄𝐼
𝐶𝑑 𝐴3 ൙
ℎ=
2𝑔
h , head required above grate
mulch height

0.001 m
0.075
m
Is h + mulch height < ponding + mulch height?
YES
Riser height above mulch layer

0.024 m

76% capacity, assuming only WQF infiltrates media

Ver. 1.1 Template created by RIW Sept. 2018
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Waihoehoe Fast Track
Raingardens providing SMAF hydrological mitigation

DATE: 31 March 2022
PROJECT NUMBER:

Input

th

Design Rainfall (mm)

95 Percentile Event
33

Retention
5.0
Ia (mm)
5
0

Tc (hr)
0.167
0.167

0
0

0.167
0.167

PRE

Pervious
Impervious

CN
61
98

POST

Pervious
Impervious

68
98

WQ
10.0

0.5
Catchment Area (ha)
PRE

0.7
POST

Pervious
Impervious

0.0100
0.0000

0.0000
0.0100

Total

0.0100

0.0100

Lot

CATCHMENT
Roof
Driveway
Pavement

Road

Carriageway
Footpath

Output

WQ

th

95 Percentile Event

3

Volume of Runoff (m )
PRE
POST

0.41
2.84

Retention
(Assume 100% runoff for retention)
n/a
0.50

Design Volume

2.43

0.50

Design Depth (mm)

24.3

5.0

Hynds Precast Rain Garden Unit - 2 x 3 (1).xls - Catchment Summary
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Waihoehoe Fast Track

Raingardens providing SMAF hydrological mitigation

Raingarden sizing for Retention and 95th Percentile Detention
Design Volume
95th Percentile Detention Volume =
Retention Volume =
Balance =

2.43
0.50
1.93

m3
m3
m3

Total Raingarden Depth =
Depth Below Top of Kerb =
Live Storage Depth* =
Planting Media Depth =
Sand Layer Depth =
Drainage Layer Depth =

1.40
0.00
0.10
0.50
0.10
0.70

m
m
m
m
m
m

Planting Media Void Ratio =
Sand Layer Void Ratio =
Drainage Layer* Void Ratio =

0.30
0.30
0.35

Raingarden Depth

*Raingarden to be laid flat

Raingarden Media Void Ratio

Raingarden Surface Area
Surface Area Required for Detention
Ad =
Surface Area Required for Retention
Ar =

4.6

2

m

*Detention storage to be provided in planting media, sand layer
and draiange layer
*Retention storage to be provided in drainage layer

2

2.0

m

Minimum percentage of live storage =
Live storage to be provided =
Surface Area Required for Live Storage
Al =
Planting Media Filtration Check

20
0.49

%
m3

4.9

m2

Planting Media Coefficient of permeability =
Avg height of water = 1/2 max depth =
Time to pass through soil bed =
Surface Area Required for Filtration
Af =
Underlying Soil Filtration Check

1.8
0.05
1

m/day
metres
day

1.2

m2

Live Storage Check

Underlying soil infiltration rate =
Time for volume to be infiltrated =
Surface Area Required for Filtration

2
3

too small

<= Ad, OK

mm/hr
days

Afs =

3.5

m2

Raingarden Surface Area =
Contributing Catchment Area =
Percentage of Catchment Area =
Min Retention Depth =
50% Live Storage =
Planting Media Storage =
Sand Layer Storage =
Drainage Layer Storage =
Total Storage =

4.9
100
4.9
110
0.24
0.73
0.15
1.19
2.31

m2
m2
%
mm
m3
m3
m3
m3
m3

Raingarden Dimensions

Hynds Precast Rain Garden Unit - 2 x 3 (1).xls - Raingarden Sizing-Re+Detention
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