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3.3.3.1 PROPOSED FLOOD MANAGEMENT CATCHMENT A

The post-development Catchment A (148.3ha) consists of the following components:

- Existing FUZ area (56.5ha) that flows to the Awakeri Wetlands — pre-development
Catchment A.

« The MRZ area south of Hamlin Road (54.9ha) — part of pre-development Catchment C
(Papakura Stream catchment).

- Existing developed residential area south of Old Wairoa Road (36.9ha).

The key flood management strategy for Catchment A is the diversion of a portion of catchment
draining north to Papakura Stream Catchment, this diversion into the Pahurehure Catchment is
seen as beneficial to utilise the recently implemented highly engineered existing downstream
flood management infrastructure.

The proposed catchment diversion reduces the area draining to Papakura Stream Catchment in
post-development scenario. The reduction in catchment size along with the proposed attenuation
reduces the overall peak discharge flow rate (for up to 100-year ARI event) to less than pre-
development peak discharge flow rate. The 100-year peak discharge draining to the Papakura
Stream catchment has reduced from 57.07m?3/s to 56.81m?3/s This has a possitive effect on the
Papakura Stream Catchment which is known to have downstream flooding issues.

Due to the increase in catchment area for the post-development scenario flowing to the Awakeri
Wetlands, the stormwater strategy proposes that Catchment A peak flows be attenuated to
achieve downstream peak flow rate and peak water level design criteria provided by Healthy
Waters for Stages 2 and 3 of the Awakeri Wetlands. These parameters have been set by Healthy
Waters based on the capacity of Stage 1 of the Awakeri Wetlands, which was designed to take
flows from the MPD of the FUZ land. The MPD of the FUZ land is the permitted development
baseline.

3.3.3.1.1 DESIGN PARAMETERS FOR CATCHMENT A

Overall, the total stormwater flow from Catchment A (148.3ha) post-development will be
attenuated to pre-development flow expected from the development of the FUZ land (56.5ha).

Detailed design has been undertaken by Healthy Waters into the development of the Awakeri
Wetlands. Consented design and completed works for Stage 1 of the Awakeri Wetlands by
Healthy Waters, Hill Young and Cooper and GHD have set the parameters and constraints to
consider for the upstream development of the Awakeri Wetlands).

The proposed development of the Site will increase stormwater runoff due to an increase of
impervious area. Overall, the stormwater management strategy for Catchment A aims to manage
this increase in stormwater runoff within the Site and eliminate any flood hazards or adverse
effects either within the Site, or downstream of the Site, which could result from development.
Peak flows, water levels and entry and exit locations of OLFPs shall be maintained to ensure
upstream and downstream conditions are not adversely affected by the development of the Site.

Specific Requirement for site discharge into the existing Awakeri Wetlands:

Through consultation, Healthy Waters has provided the design parameters for Stages 2 and 3 of
the Awakeri Wetlands (included in Appendix 10 of stormwater modelling report (Appendix B)).
The proposed stormwater management for Catchment A proposes to maintain these parameters.

The design requirements were prepared based on the SWCoP version 3 climate change factors.
As detailed in the stormwater modelling report, to account to the updated climate change factors
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The Site is a greenfield development and therefore does not fall within the AUP(OP) SMAF
overlay. However, Schedule 4 of the NDC specifies that all greenfield sites located outside a
SMAF 2zone that discharge to a stream via public stormwater network should “achieve
equivalent hydrology (infiltration, runoff volume, peak flow) to pre-development (grassed state)
levels. A method of achieving equivalent hydrology to pre-development (grassed state) is to”
provide retention (volume reduction) and detention (temporary storage) for all impervious areas
equivalent to SMAF 1.

Catchments B & D discharge to the Papakura Stream catchment and therefore to achieve NDC
Schedule 4 equivalent hydrology requirements, it is proposed to provide the equivalent of
SMAF 1 framework for these two catchments.

Catchment A does not discharge downstream to a stream and therefore Schedule 4 of the NDC
does not require the stormwater network to achieve equivalent hydrology. Although NDC does
not require this catchment to provide equivalent hydrology, to provide positive effects to the
receiving environment, Catchment A will also provide the equivalent of SMAF 1 framework.

The SMAF 1 hydrological mitigation requirements in the Table E10.6.3.1.1 of AUP(OP) are:

. Retention (volume reduction) of at least 5mm runoff depth for the impervious area for
which hydrology mitigation is required; and

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

Exceptions for providing retention can be made in cases where solil infiltration rates preclude
disposal to ground, and rainwater reuse is not possible. The retention volume may be taken up
by detention if a suitably qualified person has confirmed that soil infiltration rates are less than
2 mm/hr or there is no area on the site of sufficient size to accommodate all required infiltration
that is free of geotechnical limitations (including slope, setback from infrastructure, building
structures or boundaries and water table depth).

Proposal to Achieve SMAF Retention Requirement:

The requirement to provide 5mm of run off depth retention will be achieved by providing ground
water recharge pits, which will provide the infiltration equivalent to 15mm of runoff depth from
impervious area.

Proposal to Achieve SMAF Detention Requirement:

The detention required will be provided within the proposed stormwater ponds and recharge
pits within each catchment. It is noted that the detention volume required to achieve SMAF 1
involves subtracting the retention. Therefore, the additional retention provided beyond the
minimal required by SMAF 1 will result in less detention volume being required within the ponds.

3.3.8 PROPOSED GROUND WATER RECHARGE

A geotechnical review of the Site has indicated that peat soils are present throughout the majority
of the site and therefore stormwater recharge of the ground will be required wherever impervious
area is proposed.

Geotechnical investigations recorded groundwater depths ranging from 1.5m to 3m below ground
level. In order to maintain the groundwater levels as close to their current state as possible,
recharge pits will be installed to allow recharge of the peat soils. Recharge pits will be installed
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3.3.10 DOWNSTREAM EFFECTS
3.3.10.1 CATCHMENTA

As described in Section 3.1 above, Catchment A discharges to Pahurehure Inlet and ultimately
the Manukau Harbour. Existing infrastructure that conveys Catchment A to the Pahurehure Inlet
is all man-made and includes:

1. Stage 1 of Awakeri Wetlands;

2. Box Culvert (2.5m(H) x 3.5m(W) from Grove Road to McLennan Wetland) under Battalion
Drive;

3. McLennan Wetland; and

4. Artillery Drive Tunnel
3.3.10.1.1 FLOW EFFECTS

Within Catchment A, stormwater attenuation will limit peak flows resulting from future land use
changes/increase in impervious surfaces to acceptable levels by restricting the peak flows (up to
100-year ARI) and water levels to that set by Healthy Waters for Stage 1 of the Awakeri Wetlands.
The existing Awakeri Wetlands and the other downstream infrastructure have sufficient capacity
to service the peak flows from Catchment A without creating any additional surcharge of the
existing infrastructure downstream as a result of increased flows and water levels.

Attenuation is typically avoided in the lower portion of a stormwater catchment and encouraged in
the upper half, as it is likely to create coincidence of flood peaks that would worsen the
downstream flooding and increase flood risk upstream. There will be no increase in flood levels in
the downstream sections of the Awakeri Wetlands or on the existing adjacent local stormwater
network.

The location of the Site is in the upper half of the catchments and will therefore not create
coincident peak flows as demonstrated by stormwater modelling provided in Appendix B.

There will be no increased risk of flooding from displaced flood storage as compensatory flood
storage will be provided within the proposed Awakeri Wetlands Stage 4 extension and additional
stormwater swales proposed as part of this stormwater management strategy, having been
designed to have capacity to contain 100-year ARI flood flows.

3.3.10.1.2 VOLUME EFFECTS

Although stormwater management devices are typically used on greenfield developments to
manage the post-development stormwater hydrology, it is common for the management device
not to retain stormwater runoff volume to pre-development level and only manage flows to pre-
development level. This is because the size of the management device requirecw achieve
volume retention typically makes it unfeasible, and the volume effects are considered to have less
adverse effect on the environment than flow.

In Auckland, SMAF regulations have been placed to protect and enhance rivers, streams and
aquatic biodiversity within Auckland’s urban areas, whilst also allowing developments to continue.
SMAF retention requires a portion of flow to be kept out of the stormwater network to reduce the
risks associated with flash flows in regular small events. For the Site, the proposed hydrological
mitigation to flash flows is provided through the retention of the proposed ground water recharge
pits being 15mm runoff depth for all impervious area. This is a greater level of retention than the
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5mm run off depth retention that is set out by AUP(OP) framework (Chapter E10) SMAF
hydrological requirements.

The catchment size for Catchment A will increase pre to post-development and therefore the
stormwater runoff volume will exceed the runoff volume anticipated from the current catchment.
As a result, the effects of increased stormwater volume need to be considered on the existing
downstream infrastructure servicing Catchment A.

As described above, the existing infrastructure that conveys Catchment A is man-made. The
increase in stormwater runoff volume on the existing concrete infrastructure (Grove Road Box
culvert and Artillery Drive Tunnel) has negligible effect as concrete structures servicing
stormwater are typically designed to always be saturated for the intended design life.

It is assumed that the increase in stormwater runoff volume will have negligible effect on Stage 1
of the Awakeri Wetlands in terms of erosion as the wetland channel is designed with permanent
retentions pools of water to manage erosion. The increase in stormwater runoff volume will not
change the function of these pools in terms of erosion.

The increase in stormwater runoff volume may result in increased sediment deposition into the
existing wetland channel and therefore the frequency of maintenance could increase.
Consultation with Healthy Waters as part of this application will need to be required to confirm
whether current maintenance frequency will be sufficient or whether a new maintenance regime
will need to be adopted.

The treatment catchment (zoned land) of the existing McLennan remains the same as remainder
of Catchment A is being treated by proposed Wetland 1, therefore the development will not have
any adverse effects in terms of the McLennan Wetlands treatment capacity. The existing wetland
has an overflow system for any larger flows and therefore any effects from increase in volume
can be considered negligible.

3.3.10.2 CATCHMENTS B, CAND D

The stormwater runoff from Catchments B, C and D discharges north to rural land and then into
minor tributary streams before discharging into the Papakura Stream and finally out into the
Pahurehure Inlet.

Unless carefully managed, urbanisation can lead to adverse stream bank erosion effects due to
the increased runoff rate and volume. Mitigation measures (such as increased detention, flood
plain management or in-stream works) may be required to manage any potential effects when
there are already bank erosion and stream stability issues in the downstream watercourses.

The scale and severity of this requires more detailed geomorphological assessment as a part of
engineering design, and so should be addressed at EPA stage.

3.3.10.2.1 FLOW EFFECTS

Stormwater mitigation for Catchments B and D involves attenuating peak flows up to the 100-year
ARI storms to match pre-development peak flows.

As a result, the effects on the downstream environment will not worsen from peak flows for up to
the 100-year ARI storm.

With the combination of reduction in catchment and attenuation, the overall peak discharge flow
for up to 100 ARI-event has reduced. This is a positive effect for the Papakura stream catchment
which is known to have flooding issues downstream.
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This ensures that subject to the network extensions proposed, no downstream infrastructure
upgrades are required to service the intended development on the Site.

4.3 LOW PRESSURE SEWER OWNERSHIP MODEL

For LPS systems, Watercare has adopted the private pump ownership model. As such, all on-
site installation responsibilities fall onto the property owner.

Under the private ownership model, the property owner is responsible for selecting and
purchasing the grinder pump and associated on-property equipment usually from a list of pre
assessed pumps defined by the system designer and approved by Auckland Council.

Under this option, the property owner (or their representative, such as a residential builder or
building company) is primarily responsible for the installation. The public reticulation from the point
of supply, including the boundary kit is designed, installed, and vested in Auckland Council by the
developer.

The publicly vested pressure reticulation network will be located in the public road reserve parallel
to the property boundaries. Where a subdivision does not provide a dwelling with direct public
road frontage, a multi-kit box shall be provided.

A multi-kit box shall not house more than six individual boundary kits. Where more than six
individual boundary kits are required for dwellings not fronted by a public road, a bulk point
installation shall be used with individual private boundary kits located inside the property.

For industrial and commercial lots, ‘custom’ storage tanks with multiple pumps can be installed.
Detailed design will be required for the design and use of the custom units.

43.1 MONITORING AND MAINTENANCE

The development will set up a residents’ society to monitor and maintain the LPS system. The
monitoring and maintenance of the system will be controlled by a reputable supplier similar to
Ecoflow and will use a OneBox/smart controller on each pump to control the pumps.

The smart controller allows the private pumps to ‘talk’ to each other and allows pumps to activate
at different times. This allows the morning and evening peak flows to be decreased, therefore
decreasing the chance of any overflow.

Each smart controller will have an alarm to alert potential overflow and allow emptying as required.
An uncommon issue is an extended power cut. The developments solar power energy supply
would help prevent this issue. Monitoring and maintenance from a reputable supplier though a
residents’ society would ensure potential overflow would be unlikely to occur. A sucker truck can
also be dispatched to empty private pump systems to prevent overflow, if necessary.

4.3.2 FLUSHING

Flushing will be provided for the LPS system at the subdivision staged occupancy rates of 30%,
50%, 80%, and greater. The developer will provide the expected development occupancy fill rate.
Based on the expected speed of development and flushing requirements, the developer will be
responsible for the flushing costs until an occupancy rate is achieved that will provide adequate
self-cleansing flowrates in the pressure main.

The developer will fund these costs before connecting to the Watercare system and will also
control the residents’ society. A flushing programme with fresh water and/or injection of special
chemicals will prevent any potential for Hydrogen Sulphide build up.
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Executive Summary

For the proposed development area both the western and eastern catchments had the flood effects modelled for
the 50%, 10%, and 1% Annual Exceedance Probability (AEP) storm events.

. All modelling considered the Auckland Council SWCoP version 4 climate change factors.
. A comparison was completed of the pre-development and post development peak flows and flood levels.
. The analysis focused on managing stormwater flows and flood impacts through strategic attenuation design

for the development across the different storm event scenarios.
. No negative effects were highlighted in any of the modelling results.

. An Auckland Unitary Plan E36 Assessment has been carried out and may be found in Appendix 14.
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1.4 DESIGN FLOW REQUIREMENTS

The proposed development of the site shall increase stormwater runoff generated from the site due to
an increase of impervious area. Overall, the stormwater management strategy for both the Eastern and
Western Catchments aim to manage this increase in stormwater runoff within the site and eliminate any
flood hazard adverse effects which would result from the development of the site. Peak flows, water
levels and entry and exit locations of overland flow paths shall be maintained to ensure upstream and
downstream properties of the site are not adversely affected by the development.

Takanini Stormwater Conveyance Channel (TSWCC)

The western catchment is proposed to be discharged into the Awakeri Wetlands Stage 3 channel, which
discharges to Stage 1 Awakeri Wetlands. Flow from the Awakeri Wetlands is then conveyed to the Upper
Mclennan Wetland via a box culvert at Grove Road. The Upper Mclennan Wetland is designed to
attenuate flows upto and including 1% AEP flows which are then drained by the Artillery Drive
Stormwater Tunnel (ADST) to a coastal outlet at Gills Avenue. A spillway assessment way completed
by Tonkin & Taylor in 2021 for Auckland Council (refer to Appendix 12).

For the 50% and 10% AEP flow event an assessment has been undertaken to demonstrate proposed
development does not result in increased peak water levels within the Awakeri Wetlands. This
assessment demonstrates there are no adverse impacts on the existing primary networks discharging
into the Awakeri Wetlands.

For the 1% AEP flow event assessment has been undertaken to demonstrate the existing downstream
infrastructure, specifically Awakeri Stage 1 and McLennan Upper Wetland no increase in loading shall

be placed on the infrastructure as a result of the proposed development.
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3 WESTERN CATCHMENT
HYDRAULIC MODELLING WITH HEC-RAS

3.1 METHODOLOGY

The analysis was done using the following steps:

Delineate the perimeter for the grid,
Create a grid and sub-grid areas,
Input flow hydrographs and other boundaries

Input structures,

o kb 0N =

Run scenarios.

3.2 HEC-RAS MODEL LAYOUT

A 2D model was developed using design terrain of Awakeri Wetlands Stage 1 and proposed design
contours of Awakeri Stages 2 and 3 (no deviations from the original Stages 2 and 3 Design). A Manning’s
n of 0.03 was used for the low flow areas and 0.045 for the rest of the channel. (Manning values have
been used in consistency with previous modelling by Healthy Waters).

Hydraulic structures were added as outlined in section 3.4. A triangle mesh with cell size generally
between 2m and 5m was used to model the 2D flow area. Figure 3.1 and 3.2 shows the grids
and its boundary conditions.

HEC-RAS software was used to generate water levels within the main channels, the proposed

stormwater pond 4 and the McLennan Wetland.

McLennan Wetland Spillway

The McLennan Wetland spillway has been topographically surveyed. The existing spillway level has a general
elevation of 14.86 mRL. The surveyed terrain of the spillway has been incorporated into the model terrain for all
scenarios.
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3.8 RESULTS - UPPER MCLENNAN WETLAND

The ADST was built in 2017 to facilitate growth in the catchment upstream of McLennan Wetland without
increased flood risk to downstream properties. One of the design objectives of the ADST was to prevent
the spillway from the upper McLennan wetland storage area being activated in a 1% Annual
Exceedance Probability (AEP) rainfall event, including allowance for climate change (CC) and
Maximum Probable Development (MPD). Topographical survey of the Upper McLennan spillway found
the elevation to be 14.86 mRL (NZVD2016). It is noted that at the time of the ADST design and
construction a smaller climate change factor was applied to the design rainfall.

Results are summarised in Figure 3.6 and Table 3.2 below.

Modelling of the baseline 1%AEP baseline scenario shows peak water levels of 15.04mRI. The peak
flow exceeds and overtops the existing spillway. The peak flow across the spillway was shown to be
11.1 m3/s.

Modelling of the 1%AEP post development scenario shows peak water levels of 15.03mRI. The peak
flow exceeds and overtops the existing spillway. The peak flow across the spillway was shown to be
10.3 m3/s.

In summary, modelling shows the McLennan Wetland is overtopped in both the baseline and post
development scenario. In the post development scenario a minor decrease in peak flow is shown across

the spillway, reducing from 11.1 m3/s to 10.3 m3/s (7% reduction).
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3.12 CONCLUSION - WESTERN CATCHMENT

A flood model has been built to assess flood effects of the proposed development of the site during
50%, 10% and 1% AEP storm events assuming the Auckland Council SWCoP version 4 climate change
factors.

The post development scenario was compared to the existing Awakeri Wetlands catchment scheme

(baseline scenario).

The proposed development includes an additional 54.9 ha catchment area (increase to the Western
Catchment) into the Awakeri Wetlands to help manage flows and downstream flood issues in the
Eastern Catchment. Post development flows from the additional catchment are attenuated in a

proposed stormwater pond prior to discharge into the Awakeri Wetlands.

Results from the modelling analysis conclude the proposed development will not adversely impact the
upstream and downstream properties. Modelled peak flow levels within the TSWCC either remain
unchanged or are reduced as a result of the development.

Flood storage in the post development scenario is shown to be contained within the Upper McLennan
wetland. Peak flows spilling out of the Upper McLennan Spillway during a 1%AEP storm are shown to

be slightly reduced in the post development scenario.

An Auckland Unitary Plan E36 flood risk assessment may be found in Appendix 14.
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4.3 EASTERN CATCHMENTS

Northern Qutflow 1 - (Routed through Stormwater Pond 1)

The catchment area within the site discharging to the Northern outflow 1 via stormwater pond 1 is

109.1 Ha, of this area 29.5 Ha of the site is allocated to stormwater management as either swales or the
Stormwater Pond 1. Flow within the stormwater management areas within the site aswell as the
upstream and downstream catchment shall be modelled in a 2d flow are in HEC RAS (outlined in
section 5).

Developed lot catchments within the site discharging to Stormwater Pond 1 have a total area of 64.2ha.
Post development subcatchments for this area are delineated by where they discharge into the site’s
swale network (ie 2d flow area). Flows upstream and downstream of the site are generated from rain

on grid (and are detailed in section 5). Figures below shows the HEC HMS subbasin delineations.
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Surface roughness values adopted in the model were based on land use as categorised in Landcare
Research’s Land Cover Database version 5 (LCDBv5). This database was released in January 2020
and considers land use classification up until the end of 2018. Details of specific roughness values
applied to the different land uses are summarised in Table 5.1. In addition to the above, all road
centrelines and major watercourse centrelines were buffered to widths shown in aerial The resulting
areas were overlaid with a Manning’s n roughness of 0.02 and 0.06. Manning roughness values
calibration was undertaken against an existing flow gauge in the Papakura Stream as outlined in
Section 5.3. A triangular mesh was used for modelled 2D grid with cell sizes ranging between 2m and
5m for refinement regions and 20m grids for floodplains. Break lines were drawn along critical channels
and crests within the terrain. Figure 5.1 shows the grid and its boundary conditions. A predevelopment
and post development SCS curve number infiltration layer number was used based on the zoning.

Appendix 7 shows the model layout.

Description Manning’s n

Broadleaved Indigenous Hardwoods 0.1
Built-up Area (settlement) 0.2
Deciduous Hardwoods 0.15
Estuarine Open Water 0.022
Exotic Forest 0.1
Forest - Harvested 0.16
Gorse and or Broom 0.08
High Producing Exotic Grassland 0.25
Herbaceous Freshwater Vegetation 0.05
Indigenous Forest 0.15
Lake or Pond 0.04
Low Producing Grassland 0.125
Mangrove 0.02
Manuka and or Kanuka 0.016
Mixed Exotic Shrubland 0.028
Orchard, Vineyard or Other Perennial Crop 0.06
River 0.06
Road 0.02
Short-rotation Cropland 0.1
Surface Mine or Dump 0.09
Transport Infrastructure 0.125
Urban Parkland Open Space 0.035

Table 5.1 Manning Roughness values
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5.4 BOUNDARIES

There are three boundaries. These are:
e Rain on grid — as per figure 5.1.
¢ Inflow hydrographs imported from HEC HMS (outlined in section 2)
HEC HMS subbasins have been used as inflows (please refer to appendix 8 for plan)

e Outflow boundary - Tidal Boundary

Runoff from the eastern catchment eventually discharges to Manukau Harbour.

The downstream boundary was constructed using a fixed stage for the tidal boundary
condition at 2.34 mRL (AUK1946) or 2.06 NZVD2016. This level has been used for
consistency with the Western Catchment. However, it is noted the tidal boundary is located
7km downstream of the site with an elevation 19m below the site and therefore will not have

any effect on this assessment.

5.5 CRITICAL STORM DURATION ANALYSIS

It is noted that the TP108 approach used in this modelling assessment used a nested storm, created
from a range of durations up to 24 hours. A critical storm duration analysis was undertaken to verify the
suitability of the TP108 storm. Rainfall patterns for the north of the north island from NIWA HIRDSv4
were used for the storm durations 1hr, 6hr, 12hr , 24hr, 48hr and 72hr. Rainfall depths for each storm
were obtained from the NIWA HIRDSv4 for the 10%AEP and 1%AEP events, using the most
conservative available climate change assumption of representative concentration pathways 8.5 (RCP
8.5, 2081-2100).

A critical storm check was completed at five locations within the catchment. All checked locations show
the critical storm to be the nested TP108 24hr storm. This verifies the TP108 critical storm to be applicable

to the site analysis. Hydrographs for each of the checks may be found in Appendix 2
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5.14 CONCLUSION - EASTERN CATCHMENT

A flood model has been built to assess flood effects of the proposed post development from the Eastern
site catchment during the 50%, 10% and 1% AEP storm events assuming the Auckland Council SWCoP

version 4 climate change factors.

Flood levels and peak flow post development were compared to the predevelopment flood levels and

peak flows. No negative effects were highlighted in any of the modelling results

Site area within the post development catchment D1 (15.3 Ha) and D2 (2.8 Ha) discharge to Outflows 2
and 3 respectively. Flows from these catchments are proposed to be attenuated via stormwater ponds

to pre-development flows for the 50%, 10% and 1%AEP storms.

The catchment area within the site di