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EXECUTIVE SUMMARY 

The Stormwater Management Plan (SMP) compiled for the Sunfield development demonstrates a 
strategy of utilising the best practicable option and water sensitive design philosophy to produce a 
plan that addresses the existing hydrological and environmental features of the development area 
whilst meeting the criteria set out in the Auckland regionwide Network Discharge Consent. The 
SMP embraces the positive sustainable and climate change factors as key considerations in the 
design of stormwater management devices.   

The key constraints influencing the planning include: 

 The existing flood plain over much of the subject area 

 Flat topography 

 The nature of the underlying soils – peat 

 Climate change effects 

 Flood sensitivity downstream 

 Existing urban flood hazard downstream in the Pāhurehure catchment 

The key regulatory requirements identified include: 

 Flood risk management 

 Water Quality improvement 

 Environmental protection and enhancement 

 Integrated stormwater management 

 Climate Change Adaption 

The key outcomes of the proposal include: 

 A stormwater solution for the wider catchment area 

 Resilience and flood mitigation by including onsite detention/retention 

 Infrastructure extension to best practise standards 

 Enhancing the environment by treating stormwater runoff at source 

 Providing an integrated stormwater management solution which complies with council 
requirements 

 Blue green networks across the development 

This development has been assessed against the relevant AUP E36 objectives shown in Table 6a 
below. An assessment of the risks has been completed and are included in table 6b below. This 
assessment indicates that this development meets the objectives of the AUP E36 ensuring that 
subdivision of the land can occur due to significant adverse effects being avoided, taking into 
account the likely long-term effects of climate change, being able to safely maintain the 
conveyance function of floodplains and overland flow paths, and using, where possible, natural 
features and buffers to manage natural hazards. The risk of adverse effects to other people, 
property, and the environment has been assessed and significant adverse effects were sought first 
to be avoided, where avoidance was not able to be totally achieved, the residual effects are 
otherwise mitigated to the extent practicable.  
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1 INTRODUCTION 

The purpose of this Stormwater Management Plan (‘SMP’) is to outline the proposed management of 

Stormwater for the Sunfield development, west of Ardmore. This report outlines the Stormwater strategy for 

the Sunfield development and will support the Fast-track Approvals Act application. 

The proposed development of Sunfield is a large-scale master-planned community, consisting of 

approximately 4,000 residential lots, and approximately 56.5ha of industrial/employment land. In addition to 

residential and industrial use, other uses to support a new community of this size are proposed, such as, a 

town centre, health care, aged care, local hub, a school, parks/open space, stormwater reserves and green 

connections/shared pathways.  

The key considerations adopted as part of this SMP has been developed in accordance with the following: 

1. The best practicable option for stormwater management considering the hydrological and 

environmental features of the area 

2. Manage the 100-year Average Recurrence Interval (ARI) floodplain to ensure there are no adverse 
effects on proposed development or the downstream existing areas.. 

3. Ensure that the flood risk upstream or downstream for events up to the 100-year ARI is not increased.  

4. Allow for the effects of climate change by including a climate change factor of 3.8C in accordance with 
Auckland Council’s latest Stormwater Code of Practice (SWCoP) Version 4.  

5. Auckland Council’s policies and plans.,  

6. Best practice stormwater management techniques to meet AUP(OP) regulatory policies and 

provisions. 

7. Auckland Council’s stormwater-specific guidelines and Network Discharge Consent (NDC) 

requirements. 

8. National Policy Statement on Urban Development (NPS-UD).  

9. Consultation with Mana Whenua.  
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   Figure 1: Map Showing the Proposed Sunfield Masterplan 

 

2 EXISTING SITE APPRAISAL 

This section of the report summaries the existing site characteristics and conditions within the Development, 

as the relate to stormwater management. 

2.1 SUMMARY OF DATA SOURCES AND DATES 

This section provides a summary on key datasets used in the writing of this SMP, including those that have 

been used to generate supporting figures provided as part of this application. 
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80 Hamlin Road, 

Ardmore 
Lot 1 Deposited Plan 21397 NA477/75 30.7192 Rural 

80 Hamlin Road, 

Ardmore 
Lot 5 Deposited Plan 12961 NA631/77 35.9057 Rural 

80 Hamlin Road, 

Ardmore 
Part Lot 4 Deposited Plan 12961 NA636/171  21.8505 Rural 

279 Airfields 

Road, Ardmore 
Lot 2 Deposited Plan 199521 NA128A/553 14.4224 Rural 

92 Hamlin Road, 

Ardmore 
Lot 1 Deposited Plan 46615 NA1666/17 0.0911 Rural 

143 Cosgrave 

Road, Papakura 
Lot 1 Deposited Plan 103787 NA57A/1149 3.0400 Rural 

131 Cosgrave 

Road, Papakura 
Lot 2 Deposited Plan 103787 NA57A/1150 3.0370 Rural 

121A Cosgrave 

Road, Papakura 

Lot 3 Deposited Plan 103787 and 

1/3 Share in Lot 7 Deposited Plan 

103787 

NA57A/1151 3.0400 Rural 

123 Cosgrave 

Road, Papakura 

Lot 4 Deposited Plan 103787 and 

1/3 Share in Lot 7 Deposited Plan 

103787 

NA57A/1152 8.6325 Rural 

119A Cosgrave 

Road, Papakura 

Lot 5 Deposited Plan 103787 and 

1/3 Share in Lot 7 Deposited Plan 

103787 

NA61A/530 3.0370 Rural 

119A, 121A and 

123 Cosgrave 

Road, Papakura 

Lot 7 Deposited Plan 103787  0.2417 Rural 

119 Cosgrave 

Road, Papakura 
Lot 6 Deposited Plan 103787 NA57A/1154  3.0360 Rural 

101 Cosgrave 

Road, Papakura 
Part Lot 1 Deposited Plan 45156 NA24C/216 1.9425 Future Urban 

103 Cosgrave 

Road, Papakura 
Lot 1 Deposited Plan 62629 NA18B/646 0.0809 Future Urban 

55A Cosgrave 

Road, Papakura 

Section 1-2 Survey Office Plan 

495342 
828126 2.9343  Future Urban 

Total   244.4947   
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2.3 TOPOGRAPHY AND CATCHMENTS 

2.3.1 Topography 

The western portion of the site is moderately flat. The landform contains multiple open channel drains directing 

upstream catchments north and west through the site.  

The eastern portion of site has rolling terrain with the high point at the eastern boundary and moderately sloping 

land towards the north and west. The elevation falls approximately 27m from the highest point toward the 

lowest point across the site. 

 

2.3.2 Catchments  

The subject site is located in the Ardmore suburb of Auckland with a total site area of 244.5 ha. The site is 

located within two stormwater catchments as shown in Figure 4 below. The northern portion of the site, with 

an area of 188 ha is located within the Papakura Stream catchment and the southern portion, with an area of 

56.5 ha is located within Pāhurehure Inlet Catchment. Both catchments discharge into the Manukau Harbour 

via the Pāhurehure Inlet.  

For the purposes of this report the portion of the site within the Papakura Stream Catchment shall be referred 

to as the Eastern Catchment and portion within the Pāhurehure Inlet catchment shall be referred to as the 

Western Catchment.  

Papakura Stream – Eastern Catchment: 

The Papakura Stream catchment covers an area of approximately 5,326ha, with a total stream length of 

approximately 63 kilometres. The land-use within the catchment is predominantly rural, with the urban area 

being in the lower catchment. Commercial and native forests are in the upper catchment, along with the 

Brookby Quarry operation. The Site is contained with the sub-catchment of the Papakura Catchment known 

as the Ardmore sub-catchment. 

The Pāhurehure Stream Catchment – Western Catchment: 

The Pāhurehure Catchment has an area of approximately 155 hectares (ha) and consists of areas 2A (50.3 

ha) being the Future Urban Zoned (FUZ) land, ‘Wallace’ (9.1 ha), 2B4 (57.3 ha), 2B (38.0 ha) as shown as a 

dotted purple line in Figure 7 following. The Awakeri Wetlands form part of this catchment to provide 

stormwater servicing for development within the catchment area that is not currently available, also to offer a 

corridor (both terrestrial and aquatic) that would otherwise not be provided and affords an open space with 

significant amenity value and the provision for pedestrian linkages and cycleways.  
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Figure 4: Existing Stormwater Catchment Plan 

 

2.4 EXISTING GEOLOGICAL FEATURES 

2.4.1 EXISTING GEOLOGY 

Land Development and Engineering (LDE) completed a Geotechnical and groundwater assessment of the 

site. an overview of the report dated 6 December 2024 stated “The site is underlain by extensive soft to firm 

organic PEAT soils and soft CLAY deposits generally in the western part of the site with variable depths of 

inorganic / organic stained crust up to 2.2m thick, although generally less than 1m thick. Isolated PEAT soils 

are also located along the eastern boundary adjacent to Ardmore Airport. The eastern part of the study area 

is generally defined by silty CLAY and clayey SILT deposits underlain by East Coast Bays Formation (ECBF) 

bedrock at depths of between 3.7m and 19.4m. For the purposes of site classification, the above soil groups 

(types) are referred to collectively as Zone 1 (peats) and Zone 2 (inorganic clays) respectively throughout this 

report. It is paramount to minimise widespread consolidation settlements post-development that groundwater 

levels are maintained in Zone 1 soils through recharge of stormwater runoff via soakage pits and/or swales.” 
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2.4.2 EXISTING GROUNDWATER 

In the LDE Geotechnical and groundwater report dated 6 December 2024 an assessment of the groundwater 

depths was completed. It ascertained that most locations recorded groundwater depths within the upper 
1.0m to 3m below ground level. This is considered to be generally representative of a year-round seasonal 
groundwater regime. It should be noted that the February 2023 groundwater readings were undertaken 
during a historic high rainfall period in Auckland. 

2.5 EXISTING DRAINAGE FEATURES AND STORMWATER INFRASTRUCTURE 

2.4.1 PUBLIC STORMWATER INFRASTRUCTURE 

 
Figure 5: GEOMAPS Extract (North) 

 
Figure 6: GEOMAPS Extract (South) 
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Auckland Council’s GEOMAPS (Figures 5 and6) Indicate that there are no extensive public stormwater 

networks present in the vicinity of the northern part of the development, other than a few existing stormwater 

culverts identified by GEOMAPS within Airfield Road and Awakeri Wetlands Stage 1. There are also existing 

public stormwater networks located along Old Wairoa Road and the adjacent roads which continue 

downstream. This public network terminates at the southern boundary of the site and discharges to the existing 

watercourse within the site.  All properties within the development currently discharge stormwater run-off via 

various private stormwater systems to watercourses and overland flow paths directly. 

 

 
2.4.2 EXISTING DRAINAGE FEATURES 

The Awakeri Wetlands/TSWCC – Western Catchment: 

 

The major existing stormwater infrastructure (catering for flows up to 100-year ARI event) servicing the 
existing developed residential areas downstream, and including the Western Catchment, are man-made. 
The infrastructure includes Stage 1 of Awakeri Wetlands, a box culvert (from Grove Road to McLennan 
Wetland) under Battalion Drive, McLennan Wetland and the Artillery Drive Tunnel. 

The Awakeri Wetlands (also known as Takanini Stormwater Conveyance Channel (TSWCC)) forms part of a 

greater scheme to provide stormwater servicing for the Takanini south-east area.  

The purpose of the Awakeri Wetlands was to provide Areas 2A, 2B and part of Area 4 (2B4) of the Takanini 

Structure Plan (Areas shown in Figure 7 below) with the following: 

 Provide for the full 100-year ARI event flows, effectively removing the floodplain from surrounding land.  

 Deliver stormwater servicing for development within the catchment area that is not currently available.  

. 

Figure 7 following shows the catchment areas that the current Awakeri Wetlands are intended to service. 

The Awakeri Wetlands convey flows from Old Wairoa Road, Cosgrave Road, Walters Road, and Grove Road. 

See Figure 7 following. The existing Awakeri Wetlands and the proposed extension to the Wetlands have been 

designed to convey the 100-year ARI storm event flows, this is confirmed stormwater modelling report by 

Maven Associates dated 22/01/2025 (Appendix A) 
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Figure 7: Existing Awakeri Wetland Catchment Boundary 

Papakura Stream – Eastern Catchment: 

The stormwater runoff from the existing Eastern Catchment discharges north to rural land and into a tributary 

of the Papakura Stream, before discharging into the Papakura Stream and ultimately into the Pāhurehure Inlet. 

As noted above, the existing Eastern Catchment is located inside the wider Papakura Stream catchment. 

The Papakura Stream is a fourth order significant open watercourse draining the catchment. The stream 

channels are mostly natural, except for a section of engineered channels between Porchester Road and Great 

South Road shown in Figure 8, and otherwise where they are interrupted by road and railway crossings.  

 
Figure 8: Papakura Stream Engineered Channel Location 



 Stormwater Management Plan 
   Sunfield 

 
________________________________________________________________________________________________ 

 13 Maven Associates Ltd 
 
 

2.6 RECEIVING ENVIRONMENT 

2.6.1 PAPAKURA STREAM 

The stormwater runoff from the existing Eastern Catchment discharges north to rural land and into a tributary 

of the Papakura Stream, before discharging into the Papakura Stream and ultimately into the Pāhurehure Inlet.  

As noted above, the existing Eastern Catchment is located inside the wider Papakura Stream catchment.  

The Papakura Stream with its adjacent areas often sees flooding given the large upstream catchment. The 

report prepared by Auckland Council (TC2008/014) highlights that some of the main issues faced by the 

Papakura Stream are: 

- Ecological Health: Most sites in the catchment were of Moderate to Moderate-Low ecological health, 

with only two sites in the upper catchment showing better quality and health.  

- Water Quality Issues: High levels of nutrients and bacteria were found throughout the catchment, 

indicating agricultural runoff as a significant issue.  

- Specific sites also showed high levels of heavy metals like cadmium, copper, and zinc.  

- Riparian Vegetation: Continuous forest cover is limited to the upper headwaters, with significant loss 

of natural habitat in urban areas. Riparian vegetation is crucial for stream health, providing shade, 

stabilizing banks, and filtering contaminants.  

- Fish and Macroinvertebrates: The catchment supports a variety of fish and macroinvertebrate species, 

but their diversity and abundance are generally low due to poor water quality and habitat degradation.  

- Stormwater Management: Urban areas contribute significantly to stream degradation through 

stormwater runoff. Low Impact Design (LID) methods and greenway planning are recommended to 

manage stormwater and enhance urban stream environments.  

- Erosion and Sedimentation: Erosion is prevalent, particularly in areas with poor riparian cover and 

stock access. Streambank stabilization and revegetation are necessary to reduce sediment inputs. 

2.6.2 PĀHUREHURE INLET 

The existing catchment downstream of the Western Catchment discharges to the Awakeri Wetlands which 

then discharges to the Pāhurehure Inlet and ultimately the Manukau Harbour. The Pāhurehure Inlet is a large 

shallow sheltered inlet, with the southern motorway traversing through the middle and dividing the inlet into 

two distinctive portions.  

The Pahurehure Inlet faces significant water quality issues primarily due to sediment and stormwater chemical 

contaminant run-off from urban and rural areas. Key findings from a study completed by Auckland Council 

(TR2008/56) indicate: 

- Sediment and Contaminant Accumulation: The inner tidal creeks and estuary branches of the 

Pahurehure Inlet continue to accumulate sediment and contaminants, particularly in the eastern 

estuary of the inlet.  

- Copper and Zinc Levels: While the outer Pahurehure Inlet/Southeastern Manukau bed sediment 

concentrations of copper and zinc are not expected to reach toxic levels based on current assumptions 

of future trends, the inner areas show increasing levels of these contaminants. 
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- Source Control and Stormwater Treatment: Zinc source control targeting industrial building roofs 

produced limited reduction in zinc accumulation rates due to the small proportion of industrial areas in 

the catchment.  

- Additional stormwater treatment measures, such as raingardens and silt fences, were evaluated but 

showed varying effectiveness. 

Ecological Impact: The study highlights the potential for adverse ecological effects from copper and 
zinc in the harbour sediments, assessed against sediment quality guidelines.  

2.6.3 MANUKAU HARBOUR 

The ultimate receiving environment is the Manukau Harbour. Coastal water monitoring shows that the 

Manukau has lower water quality than other harbours in Tāmaki Makaurau. Nutrient concentrations are 

elevated compared to regional reference guidelines and are highest in the Māngere Inlet and near the Māngere 

Wastewater Treatment Plant.  

Manukau Harbour has very high ecological values due to its highly productive intertidal flats, the large number 

and diversity of waders and other coastal birds, variety and cover of coastal vegetation, and importance to fish. 

The Mangere Wastewater Treatment Plant has had a major influence on water quality in the harbour since 

1960. Although the treatment of industrial and domestic wastewater improved environmental quality in 

Mangere Inlet, the discharge from the plant has negatively affected environmental conditions and values of 

the Manukau Harbour. (TR2009/112)  

2.7 FLOODING AND INDUCATIVE FLOWPATHS 

Due to the topography of the Site being generally flat, there are no obvious well defined existing overland 
flow paths. Instead, the overland flow paths form a widespread sheet flow over a large area with shallow 
surface ponding in localised depressions. Council geomaps will still identify specific overland flows but in 
larger events these are presented as more of a sheet flow. The existing flood plain that encompasses the 
site and is identified as a 100-year ARI storm event flood plain in  the Auckland Council GeoMaps.  

The flood plain is approximately 15km2 and encompasses a majority of the Takanini/Papakura area. 
Approximately 1.8km2 and 430,000m3 (12%) of this flood plain is contained within the Site. Currently in a 

100-year ARI storm event, the Site is predicted to be inundated to a depth of 200 to 800mm. The floodplain 
is primarily a result of ineffective stormwater drainage but also flat topography, high groundwater tables and 
limited soakage capacity of the underlying peat fields.  

There is currently no stormwater servicing of the MRZ land. This land would naturally discharge via localised 
ponding/flooding with overland flow (via sheet flow) occurring during larger storm events to Papakura 
Stream, north of the Site. 

Refer to Figure 9 below which shows the extent of flooding within the existing Eastern Catchment over the 
site in a 100-year ARI storm event. 

2.7.1 EXISTING FLOODING AND FLOWPATHS 

Auckland Council’s GeoMaps identify several existing major overland flow paths (OLFPs) which traverse 

through the Site and generally flow from south-east to north-west direction. The OLFPs originate within the 
Site and upstream. The 100-year ARI event flow rate of the respective OLFPs/catchments are discussed 
later in the stormwater modelling report in Appendix A. Figure 9 below shows the pre-development flooding 
extents. 
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Figure 9: Flood Extents from Geomaps (Existing)  

 

 
Figure 10: Existing Overland Flow from Geomaps 
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2.8 COASTAL INUNDATION 

The Site is located above the influence of the coastal inundation area, as such no further investigation has 

been completed. 

2.9   BIODIVERSITY  

Auckland Council’s Unitary Plan maps confirm that the site is not within the Significant Ecological Area 
(‘SEA’).  

None of the trees at the site are classified as ‘notable’ or have an additional level of protection under the 
AUP. 

An extract relating to biodiversity from the Bioresearches report dated 21 November 2023 revision A 

(Appendix B) follows:  

“Low value vegetation is present throughout Sunfield South, predominantly consisting of mixed exotic and 
native riparian yards and shelter belts. Terrestrial vegetation within Sunfeild North is considered to be of 
moderate value, due to the likelihood of threatened bats and lizards. The site does not support an SEA 
overlay, notable tree overlay, or high-value vegetation which may meet the criteria of an SEA. 

Based exclusively on the desktop assessment results, the potential presence of native lizards (e.g., copper 
skink) and long-tailed bats cannot be dismissed. As such, it is recommended a lizard survey is carried out 
across the site prior to the commencement of the development to determine the presence of native skinks. It 
is also recommended that an additional bat survey is conducted earlier during the breeding season (i.e. Dec-
Jan) to give confidence that bats are absent, or that Bat Roost Protocols (Department of Conservation, 2024) 

are followed as a precaution when felling trees.” 

A bat survey was taken by Bioresearches in late summer of the 2023/24 season and concluded that: 

Overall, no bats were detected during the survey. The probability of bats using the site is low, given the 
surrounding urban environment, and lack of bat detections in previous surveys immediately adjacent to the 
site  

2.9.1 STREAM AND WETLAND ECOLOGY VALUE 

The current ecological values of freshwater ecosystems within the Sunfield Blocks and Cosgrave Block as 
defined in the Bioresearches report were assessed to range from negligible to low. A number of modified 
permanent streams, and artificial watercourses flow through the sites, with a natural inland wetland present 
within Sunfield South.  

The watercourse maps for this area from the Bioresearches Report can be find in Figure 11 below. 
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   Figure 11: Sunfield South Block – Ecological Features - Bioresearches 

 

The western portion of the site discharges to the Papakura Stream. In an assessment completed by 
Auckland Council titled Papakura Stream Assessment and Management Study (TR2008/014) an analysis of 
the stream was completed. Based upon an analysis of all of the data, the majority of the Papakura Stream 
properties surveyed were of Moderate to Moderate-Low ecological health. 
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Figure 12: Sunfield South North – Ecological Features - Bioresearches 

 

2.10   CULTURAL AND HERITAGE SITES 

A desktop study based on the information provided on the AUP management layers in Auckland Council 
GEOMAPS has concluded that there are no identified natural heritage sites, historic heritage sites or places 
of significant to Mana Whenua within this site. 

Furthermore, Clough and Associates stated the following in their Archaeological Assessment of April 2024. 

No archaeological sites had previously been recorded in the Future Development area prior to an inspection 
by a buildings archaeologist of the villa at 80 Hamlin Road with one archaeological site being identified as a 
result, R11/3435. The site is also considered likely to contain subsurface archaeological remains associated 
with the villa dating to the late 19th and early 20th century use of the property.  

No other archaeological sites have been recorded in the Future Development area, however, historical 
research including old land sale records and historical plans has shown that the Future Development area 
was granted to European settlers from the mid-1850s and that it has the potential to contain archaeological 
remains associated with early European settlement. One area of particular interest has been identified, 
specifically an area shown on a 1915 plan as containing a house and shed at 508 Wairoa Road. This area 
would warrant further survey and assessment in advance of future development.  

Recorded archaeological sites associated with Māori settlement and occupation in the general area (apart 
from isolated find spots) are usually located near major waterways or along the coast. It is noted, however, 
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that Māori occupation did occur in the broader area and that swamplands, such as those formerly present in 
the Future Development area would have most likely been use for resource collection and also possibly for 

concealing objects when threatened by attack. As such, it is considered possible that the Future 
Development area could contain archaeological remains associated with Māori occupation in the form of 
isolated finds, based on the above and also as swamps would have provided a favourable environment for 
preservation. 

An Archaeological Authority from Heritage New Zealand will be obtained in respect to the villa at 80 Hamlin 
Road. 

 

2.11   CONTAMINATED LAND 

Focus Environmental Services have completed a Soil Contamination Detailed Site Investigation (DSI) Report 
for the Site (December 2023) (Appendix C). The report states the following: 

Following the desk top assessment, the intrusive site investigation was carried out by Focus Environmental 
Services Limited personnel on 24th March 2021. As part of the investigation, twelve discrete samples were 
composited at the laboratory (4:1) to form three composite samples from the area where organo-chlorine 
pesticide sprays were potentially used. The results of the sample analysis have shown the concentrations of 
all contaminants of concern detected were below the maximum Auckland background concentrations for 
non-volcanic soils and therefore the Soil Contaminant Standards for health (SCSs(health)) for residential 
land use outlined in the National Environmental Standard for Assessing and Managing Contaminants in Soil 

to Protect Human Health (NES) and the discharge criteria as outlined in the Auckland Unitary Plan: 
Operative in Part (AUP: OP). As the concentrations of contaminants detected were below the background 
concentrations for the site, in accordance with Regulation 5(9), the regulations of the NES do not apply to 
site. In addition, as there were no contaminants detected above the levels specified in Table E30.6.1.4.1 of 
Chapter E30 of the AUP: OP, the contaminated land rules of the AUP: OP will unlikely be triggered by the 
current proposal. “Historical imagery, site observations and anecdotal information show that the site has 
been used primarily for dairy farming, viticulture and grazing, and more recently, lifestyle purposes. As a 
result, the handling and application of sprays and other hazardous materials has more than likely taken 
place. There has also been waste disposal to land in the form of pruning waste incineration and landfilling, 
as well as the bulk storage of treated timbers on bare ground, motor vehicle workshops and possible boat 

maintenance activities therefore we consider that HAIL A10: ‘Persistent pesticide bulk storage or use 
including sport turfs, market gardens, orchards, glass houses or spray sheds’, HAIL G5: ‘Waste disposal to 
land (excluding where biosolids have been used as soil conditioners)’, HAL G3: ‘Landfill sites’, HAIL A18: 
‘Wood treatment or preservation including the commercial use of anti-sapstain chemicals during milling, or 
bulk storage of treated timber outside’, HAIL F4: ‘Motor vehicle workshops’, HAIL F5: ‘Port activities including 
dry docks or marine vessel maintenance facilities’, HAIL H: ‘Any land that has been subject to the migration 
of hazardous substances from adjacent land in sufficient quantity that it could be a risk to human health or 
the environment’, and HAIL I: ‘Any other land that has been subject to the intentional or accidental release of 
a hazardous substance in sufficient quantity that it could be a risk to human health or the environment’, are 
more likely than not to have occurred at the site.” 
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3.1.1 NETWORK DISCHARGE CONSENT  

The Auckland region-wide network discharge consent (NDC) came into effect in October 2019. The NDC 
allows for the stormwater diversion and discharges from developments to be incorporated under Auckland 
Council’s consent, and for stormwater infrastructure assets to be vested to Auckland Council, provided they 
comply with the NDC conditions. The NDC requirements for greenfield developments, relevant to the site, 
and as stipulated in the NDC Schedule 4, are:  

Receiving Environment:  

 Minimise the stormwater related effects of the development. 

 Retain/ restore natural hydrology as far as practicable.  

 Minimise the generation and discharge of contaminants (including gross stormwater pollutants and 

stormwater flows at source). 

 Minimise temperature related effects. 

 Enhance freshwater systems including streams and riparian margins. 

 Minimise the location of engineered structures in streams. 

 Protect the values of Significant Ecological Areas as identified in the AUP. 

Water Quality:  

 Treatments of impervious areas by a water quality device designed in accordance with GD01 for the 

relevant contaminants 

Stream hydrology: 

 Achieve equivalent hydrology (runoff volume, peak flow) to pre-development (grassed state) level via 

SMAF 1 stormwater controls. 

Flooding:  

 Ensure that there is sufficient capacity within the pipe networks downstream of the connection point to 

cater for the stormwater runoff associated with development in the 10% Annual Exceedance 

Probability (AEP) even including incorporating flows from contributing catchments as maximum 

probable development by: 

 Demonstrating sufficient capacity is available including flows from the catchment at (maximum 

probable development) draining to the relevant pipe network in the 10% AEP event; 

 Attenuating and reducing stormwater flows and volume on-site such that there is no increase 

in peak flow in a 10% AEP event from the site compared to that prior to the new development. 

Note that any devices associated with this option will also require an operation and 

maintenance plan to ensure the long-term efficacy of such a system; 

 Upgrading the relevant pipe network to a size that can cater for the additional flows from the 

development in the 10% AEP even (taking into account existing flows from the contributing 

catchment); or 

 Upgrading the relevant pipe network to a size that is larger than would otherwise be required 

to cater for the 10% AEP event for the development, due to the need to cater for flows from 
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the contributing catchment at maximum probable development, subject to a fair and 

proportionate funding agreement with Healthy Waters.     

 Building in a 1% AEP event shall be in accordance with Stormwater Code of Practice. 

 

 

Assets:   

 All new assets that are intended to become part of the public stormwater network are to be designed 

and constructed to be durable and perform to the required level of service for the life of the asset, 

subject to reasonable asset maintenance. 

 

3.1.2 STORMWATER MANAGEMENT DEVICES IN AUCKLAND REGION  

The stormwater management devices in Auckland Region Guideline Document 001 (GD01) were developed 

in 2017 to replace Technical Publication 10 (TP10).  

GD01 provides a wide range of stormwater management devices to address the stormwater detention, 

retention, and water quality requirements for the whole Auckland region. 

The devices listed in this document are considered to be best practice options for mitigating the adverse effects 

from the land-use and subdivision activities proposed for the Site. 
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4 MANA WHENUA MATTERS  

4.1 MANA WHENUA OUTCOMES  

Water sensitive design principles underpin the proposed stormwater management for the development site, 
the ensure:  

• The holistic approach to stormwater treatment prior to discharging in the receiving environment through 

utilising treatment trains. 

• Treatment of sediments and trapping gross pollutants at localised areas via. stormwater devices. 

• Promotion of native planting. 

The Sunfield development shall also include stormwater management devices to align with Mana whenua 
according to GD01 which includes Proposed Recharge Pits, Proposed Swales for OLFP, and Potential use 
of raingardens 

In summary, these stormwater management devices (discussed later in the report) are closely aligned with 
the mana whenua principles of:  

• Kaitiakitanga: The exercise of guardianship by the tangata whenua of an area in accordance with tikanga 
Māori in relation to natural and physical resources; and includes the ethic of stewardship. 

• Mauri Tu: The use of organic fertilisers and herbicides and provision for fish passage aligns with the 
principles of both Taiao and Mauri Tu. Hand weeding and hand maintenance are preferred. 

• Taiao: Avoiding the mixing of contaminated water into marine and freshwater receiving environment. The 
Takanini Stormwater Conveyance Channel for Sunfield will discharge into the McLennan wetland which 
includes stormwater quality treatment before ultimately discharging into the natural receiving environment.  
The proposed stormwater pond (discussed later in the report) will also provide stormwater treatment, prior to 
discharge. 

5 STAKEHOLDER ENGAGEMENT AND CONSULTATION 

5.1 HEALTHY WATERS 

Discussions with Healthy Waters are ongoing particularly in regard to the Awakeri Wetlands design and 

construction. 

5.2 IWI CONSULTATION 

Iwi consultation has been extensive and will remain ongoing throughout the life of the development. 

An extract from the summary of the Navigator report of April 2024 states: 

SDL and its consultant group have (and continue to) actively engage with all six Iwi Authorities. As will be 
evident in this Report, SDL has gone well above the standard for mana whenua and Māori initial 
engagement as specified within the RMA. Mauri Ora. 
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6 PROPOSED DEVELOPMENT 
The proposed development of Sunfield is a large-scale master-planned community, consisting of 

approximately 4,000 residential lots, and approximately 56.5ha of industrial/employment land. In addition to 

residential and industrial use, other uses to support a new community of this size are proposed, such as, a 

town centre, health care, aged care, local hub, a school, parks/open space, stormwater reserves and green 

connections/shared pathways. The Sunfield development concept plan is shown in Figure 12 below. 

Winton Land Limited (WDL) is seeking consent for a 244.5-hectare site to develop a master-planned 
community called "Sunfield" (the Site).  

 
Figure 12: Proposed Development Overview 

 

6.1 SITE LAYOUT AND URBAN FORM 

The urban form of the site has been developed around Water Sensitive Urban Design (WSUD) principles.  

Substantial areas have been reserved for stormwater drainage reserves and stream riparian yards The 

wetlands are strategically located within the low points of the catchments to provided treatment and attenuation 

to the stormwater run-off prior to discharge into the receiving environment.   





 Stormwater Management Plan 
   Sunfield 

 
________________________________________________________________________________________________ 

 26 Maven Associates Ltd 
 
 

The McLennan Wetland was included in a hydrological model held by Auckland Council, which confirmed 
that there is enough storage to attenuate flows to an acceptable level in the Artillery Drive Tunnel. The 

McLennan Wetland has an upper wetland pond and a lower wetland pond. The upper wetland pond is 
designed to attenuate peak flood flows up to the 100-year ARI event from the upstream catchment. The 
lower wetland pond provides further polishing to the treated runoff from the upper pond.   

The diversion of catchment reduces the size of catchment draining to Papakura Stream Catchment in the 
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. 

Catchment B (70ha) discharges to the Papakura Stream Catchment and features a portion of land north 

of the Hamlin Road realignment. Post-development Catchment B discharges north to 526 Mill Road & 237 
Airfield Road. This discharge point will be referred to as “Northern Outflow 1”.  

Catchment C (374ha) discharges to the Papakura Stream Catchment and diverts the existing upstream 

catchment from overland flow traversing the site to a post-development engineered channel around the 
eastern and northern perimeter of the Site. Post-development Catchment C discharges to Northern Outflow 
1. 

Catchment D1 (23ha) discharges to the Papakura Stream Catchment and encompasses land between 

Airfield Road and Catchment B. Post-development Catchment D1 discharges to Airfield Road. This 
discharge point will be referred as “Northern Outflow 2”.  

Catchment D2 (36ha) discharges to the Papakura Stream Catchment and encompasses land between 

Airfield Road and Catchment B in the north-eastern portion of the Site. Post-development Catchment D2 
discharges to Airfield Road. This discharge point will be referred as “Northern Outflow 3”. 

The proposed Hamlin Road realignment is considered the best location for stormwater catchment 
delineation. Hamlin Road will become a key collector road linking the Site, and the proposed industrial land 
to the east, to the existing urban area to the west. It is preferable not to have stormwater flows crossing a 
key collector road. The proposed road level will be raised above the floodplain to provide safe vehicle egress 
and help direct flood flows away from Hamlin Road during storm events (to the north and south discharge 
points). 
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Figure 13: Post-development Catchment Plan 
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Figure 14: Post development Overland Flow Paths Plan 
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7 STORMWATER MANAGEMENT 

The post development storm water management strategy is presented and discussed within this section of the 

report.  

This SMP has been developed in accordance with relevant policies and regulatory requirements. The 

stormwater management techniques are considered to provide the best practicable options (BPO) whilst 

providing a flexible framework for interdisciplinary planning for an integrated stormwater management 

approach. 

7.1 PRINCIPLES OF STORMWATER MANAGEMENT 

7.1.1 ORIGINAL PRINCIPLES 

The primary roles of this SMP are to mitigate the effects of the proposed development on the downstream 

receiving environment(s) by managing the post-development hydrology and to demonstrate how stormwater 

is to be managed within the Sunfield development, as required by the regional NDC.  The stormwater 

management proposed for the site generally aligns with the concept of a Water Sensitive Design (WSD), the 

specifics of which are detailed later in this SMP. Maven Associates believes the proposed stormwater strategy 

will ensure the proposed outcomes are consistent with Schedule 4 of the regional NDC and relevant mana 

whenua values.  

The principals of the NDC are as follows: 

- Integrated Management 

- Environmental protection 

- Flood risk mitigation 

- The use of water sensitive design 

The proposed stormwater management for the future development has been aligned with the design guidelines 

of GD01 and with the requirements of Schedule 4 – Regionwide Network Discharge Consent as a Greenfield 

site.  

This SMP proposes the treatment of new impervious areas (where relevant) in accordance with the guidelines 

of Auckland Council’s GD04 Water Sensitive Design for Stormwater, GD01 Stormwater Management Devices: 

in the Auckland Region and E10 (Stormwater Management Area) of the AUP  
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7.2 PROPOSED STORMWATER MANAGEMENT 

To achieve the stormwater outcomes sought in Section 7.1.1 above, the following stormwater management 
principles are proposed for the Site: 

7.2.1 WATER SENSITIVE DESIGN 

The key principles of a WSD approach in GD04 can be applied to the stormwater management framework for 

this site as follows: 

Promoting inter-disciplinary planning and design, through: 

 Water sensitive design workshops have been undertaken with other consultants to develop a 

masterplan based around core WSD outcomes. 

 Developing and circulating the BPO toolbox with other consultants for feedback to refine the BPO 

toolbox for resource consent applications.  

 Consultation with Iwi and Healthy Waters and integrate this feedback into the SMP.  

Protect and enhance the values and functions of natural ecosystems, by:  

 Promoting and adopting the blue-green (waterways and parks) networks throughout the site. 

 Protecting and enhancing the riparian planting of the existing streams within the site. 

 Removal of existing barriers to fish passage. 

 Incorporating fish ladder designs within waterway structures.   

Address stormwater quality effects as close to source as possible, through the inclusion of:   

 Prevention of contamination via the use of inert building materials, and private proprietary stormwater 

treatment devices for privately own high contaminant carparks and COALs. 

 For high use roads, the stormwater treatment devices will be located at source, where possible. 

 Design wetlands/ponds to be located at the downstream of catchments (where practical/possible) to 

mitigate the effect of the stormwater prior to discharge into the receiving environment. 

 Where catchment wide treatment is not feasible, adopting at source or smaller stormwater treatment 

devices to mitigate the effect of the stormwater prior to discharge into the receiving environment. 

Mimic natural systems and processes for stormwater management by: 

 Enhancing the riparian planting to improve the natural hydrological function of the existing streams. 

 Design stormwater devices and green infrastructure that provides infiltration where practical/possible.  

 Promoting groundwater re-charge through the use of re-charge pits. 

7.2.2 WATER QUALITY 

Stormwater runoff from the Site will achieve a high level of stormwater quality treatment through a treatment 

train approach and a range of treatment devices.  

This will be provided via stormwater management devices consistent with the requirements of Auckland 

Council guidance document GD01 - Stormwater Management Devices. 
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Stormwater quality will be achieved via a stormwater treatment train and will include: 

1.  Primary treatment of stormwater will occur at the source, via use of non-contaminating building 

materials, grated catchpits and inlets to stormwater, gross pollutant filters, such as tetra traps within 

catchpits to ensure a high quality of stormwater recharge into the underlying peat soils (via recharge 

pits).  

2. Runoff from public roads will be captured by a catchpits fitted with a ‘tetra trap’ or similar over the outlet 

pipe before overflow to the reticulated pipe network. This will help prevent coarse sediment and other 

gross pollutants entering the recharge pits. Although tetra traps do not provide GD01 level of treatment 

as per the NDC requirements, their use is currently standard practice in peat land areas and is 

considered the best practicable option.  

3. Secondary treatment will be provided via stormwater swales which will collect runoff from the Site 

before discharging into the Awakeri Wetlands. The stormwater swales will capture and treat 

stormwater flows via planting and weirs, resulting in fine particle and sediment removal. The swales 

will also limit the number of outfall structures to the Awakeri Wetlands. The stormwater swales will also 

convey 10-year and 100-year flows from within the site to discharge into the Awakeri Wetlands (for 

Catchment A) and proposed Wetlands (for Catchments B and D) at a controlled rate. Each stormwater 

swale / channel will be up to 3m deep and range in width from 10m to 20m. 

4. Tertiary treatment for Catchment A will be provided by a combination of the Awakeri Wetlands and the 

existing McLennan Wetland, which is a stormwater device that uses biological processes to provide 

sediment removal through enhanced sedimentation and biological uptake. The Site is located within 

the overall McLennan Wetland catchment. The McLennan Wetland provides stormwater quality 

treatment for the zoned upstream land before ultimately discharging stormwater to Pāhurehure Inlet. 

 

5. For Catchments B and D, tertiary treatment will be provided by the proposed Northern Outflow ponds 
and wetlands. This will provide a high level of stormwater quality treatment before flows ultimately 
discharge to the Papakura Stream. 

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, it is 

proposed Catchment A will provide the equivalent of SMAF 1 framework. 

To achieve the hydrological mitigation requirements set out by Schedule 4 of the NDC, the proposed 

stormwater management principles for the Site are to provide the equivalent of the SMAF 1 framework. 

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 Pāhurehure 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. 
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7.2.3 HYDROLOGICAL MITIGATION  

Hydrological mitigation seeks to minimise the change in hydrology, namely runoff volumes and flow rate, as a 

result of development.  

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, it is 

proposed Catchment A will provide the equivalent of SMAF 1 framework. 

To achieve the hydrological mitigation requirements set out by Schedule 4 of the NDC, the proposed 

stormwater management principles for the Site are to provide the equivalent of the SMAF 1 framework. 

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 Pāhurehure 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. 

Chapter E10 of the AUP(OP) sets out a hydrological mitigation framework for brownfield sites that discharge 

to sensitive or high-value stream environments and have been identified as particularly susceptible to the 

effects of development. This framework must be applied to developments within the AUP(OP) management 

Stormwater Management Area Control – Flow 1 and Flow 2 (SMAF) overlay.   

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 zone 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. 

The proposed stormwater management principles for the site are to provide the equivalent of the SMAF 1 

framework so as to provide hydrological mitigation for all impervious surfaces within all the Catchments.  

The SMAF 1 hydrological mitigation requirements in the AUP(OP) are: 

 Retention (volume reduction) of at least 5 mm of runoff depth from impervious surfaces where possible 

with limitations set out in Table 5 (E10.6.3.1.1). below. 
 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. 
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Table 5 (E10.6.3.1.1) 

Stormwater management area control Hydrology mitigation requirements 

(1) Except as provided for in (2) below the following applies: 

Stormwater management area – Flow 1 (a) provide retention (volume reduction) of at 
least 5mm runoff depth for the impervious area 
for which hydrology mitigation is required; and 
(b) provide detention (temporary storage) and a 

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

Stormwater management area – Flow 2 (a) provide retention (volume reduction) of at 
least 5mm runoff depth for the impervious area 
for which hydrology mitigation is required; and 
(b) provide detention (temporary storage) and a 
drain down period of 24 hours for the difference 
between the predevelopment and post-
development runoff volumes from the 90th 
percentile, 24 hour rainfall event minus the 5 

mm retention volume or any greater retention 
volume that is achieved over the impervious 
area for which hydrology mitigation is required. 

(2) Where: (a) a suitably qualified person has confirmed that soil infiltration rates are less than 2mm/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); and (b) rainwater reuse is not available because: (i) the quality of the 
stormwater runoff is not suitable for on-site reuse (i.e. for non-potable water supply, garden/crop 
irrigation or toilet flushing); or (ii) there are no activities occurring on the site that can re-use the full 
5mm retention volume of water. (c) the retention volume can be taken up by detention as follows: (i) 
provide detention (temporary storage) and a drain down period of 24 hours for the difference between 
the pre-development and post development runoff volumes from the 95th percentile (SMAF 1) / 90th 
percentile (SMAF 2), 24 hour rainfall event minus any retention volume that is achieved, over the 

 

 

 



 Stormwater Management Plan 
   Sunfield 

 
________________________________________________________________________________________________ 

 34 Maven Associates Ltd 
 
 

Exceptions for providing retention can be made in cases where soil 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). 

Retention Proposal 

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 areas. 
This strategy is in line with Geotechnical requirements for maintaining groundwater levels and is an 

acceptable approach to Auckland Council.  

Detention Proposal 

The detention required will be provided within the proposed stormwater ponds, swales and basins within 
Catchments B and D.  

It is noted that the detention volume required to achieve SMAF 1 involves subtracting the retention 
required.  

Therefore, the additional retention provided beyond the minimal required by SMAF 1 will result in less 
detention volume being required within the ponds. Appendix D contains calculations for the specific 
wetland designs.  
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7.2.4 FLOODING MANAGEMENT 

Stormwater modelling by Maven (Appendix A) confirms 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. The location of the Site is in the 

upper half of the catchments and will therefore not create coincident peak flows. It is proposed that the 

developed areas within the site are to attenuate up to and including the 100year ARI event.  

The comprehensive Stormwater Modelling Report in Appendix A identified that the wider catchments peak 

water run-off from the upstream environment is approximately one hour behind the peak water run-off 

generated from within the site. Based on the modelling outcome in Appendix A it confirmed there will be no 

negative effects due to coincidence of flood peak flows through and past the site and there will be no increase 

or negative effects on downstream areas or infrastructure.  

7.2.4.1  Onsite and Downstream flooding management 

Flood management is required to achieve the requirements of E36 of the AUP through: 

 Managing the 100-year ARI floodplain to ensure there are no effects on proposed development. 

 Not worsen flood risk upstream or downstream for events up to the 100-year ARI.  

 Allowance for the effects of climate change by allowing a climate change factor of 3.8°C in accordance 

with Auckland Council’s latest SWCoP, Version 4.  

A summary of the proposed flood mitigation is shown in Table 7 below. The flood management strategy for 

each catchment is detailed in the subsequent sections of this report. 

Table 6a below highlights the objectives of AUP E36 and table 6b below highlights the hazard risk assessment 

as defined in E36 of the unitary plan.  

The site has a network of major overland flow paths and extensive flood plain areas. Flood risks will be avoided 

within the site through the following recommendations:  

 All building platforms to be located outside of the flood plain extent in the 100-year ARI MPD with 

climate change scenario. 

 A minimum floor level will be set for each dwelling in accordance with Building Code and Auckland’s 

Stormwater Code of Practice. 

 Infrastructure to be located outside of the 100-year ARI flood plain area, unless designed to be flood 

resilient. 

 A network of secondary flow paths will be designed to convey future 100-year ARI flows. 

 Utilising stream margins as areas of flood storage in the 100-year ARI storm event. 
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Table 6a: AUP E36 Objective Assessment 

 

 

 

E36 Objective Related Policy Assessment  

1) Subdivision, use and development 
outside urban areas does not occur 
unless the risk of adverse effects to 
people, property, infrastructure and 

the environment from natural hazards 
has been assessed and significant 
adverse effects are avoided, taking 

into account the likely long-term 
effects of climate change. 

Policy 1 (E36.3.1), Policy 17 
(E36.3.17) 

An assessment has been completed as 
per AUP36.3 in table 2 and 3 below. Flood 

modelling was completed taking into 
account climate change. All natural 

hazards have been assessed, and adverse 
effects have been avoided 

2)  Subdivision, use and development, 
including redevelopment in urban 

areas, only occurs where the risks of 
adverse effects from natural hazards 

to people, buildings, infrastructure and 
the environment are not increased 
overall and where practicable are 

reduced, taking into account the likely 
long-term effects of climate change. 

Policy 21 (E36.3.21) 
Flood modelling supports that there will be 

no increase in risks in the downstream 
urban environment.  

3)  Subdivision, use and development 
on rural land for rural uses is 

managed to ensure that the risks of 
adverse effects from natural hazards 

are not increased and where 
practicable are reduced. 

Policy 1 (E36.3.1), Policy 17 
(E36.3.17) 

 
Not applicable for this application.   

4)  Where infrastructure has a 
functional or operational need to 

locate in a natural hazard area, the 
risk of adverse effects to other people, 

property, and the environment shall 
be assessed and significant adverse 
effects are sought first to be avoided 

or, if avoidance is not able to be totally 
achieved, the residual effects are 
otherwise mitigated to the extent 

practicable. 

Policy 4 (E35.3.4) 

The risk assessment has been completed 
in table 2 and 3below. where possible 

avoidance of hazards where infrastructure 
is needed has been sought. Where this is 

not possible the hazards have been 
mitigated. 

5)  Subdivision, use and development 
including redevelopment, is managed 

to safely maintain the conveyance 
function of floodplains and overland 

flow paths. 

Policy 20 (E36.3.20),  
Policy 29 (E36.3.29),  
Policy 30 (E36.3.30) 

The flood modelling assessment takes 
into account climate change assesses 
conveyance functions of flood plains 

and overland flow paths and has 
provided these are safely managed.  

6)  Where appropriate, natural 
features and buffers are used in 

preference to hard protection 
structures to manage natural hazards. 

Policy 1 (E36.3.1), Policy 17 
(E36.3.17) 

 

Where practicable natural features 
and buffers are proposed to manage 

natural hazards.   
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Table 6b: E36 Natural Hazards Flood Risk Assessment 

E36.3 Policy Assessment  Assessment  

a) The type, frequency and scale of the natural hazard and whether adverse 
effects on the development will be temporary or permanent; 

The main risk to the development is flooding in the 1%AEP storm event. The 1% AEP+CC 
design storm event is very infrequent, with associated flooding effects being temporary in nature. 
Although this will be mitigated onsite it won’t remove the hazard completely from the site, but the 
flooding with be controlled through onsite channels and ponds/wetlands. All lots will have no 
flooding issues. 
 

b) The type of activity being undertaken and its vulnerability to natural hazard 
events; 

Master planned development. Habitable spaces, Community Facilities and Commercials spaces 
are vulnerable to natural hazards without appropriate mitigation.  

c) The consequences of a natural hazard event in relation to the proposed 
activity; 

The consequences would be flooding and potential loss of property unless proper mitigations 
are provided.  

d) The potential effects on public safety and other property; 

 

Flooding could be a risk to public safety by restricting movement and damaging property. 

 

 

e) Any exacerbation of an existing natural hazard risk or the emergence of 
natural hazard risks that previously were not present at the location; 

Western Catchment 
Flood modelling shows peak water levels and peak flow in the TSWCC (Takanini 
Stormwater Conveyance Channel) to remain unchanged or decrease for the modelled 
50%, 10% and 1% AEP storms.  
Flow across the McLennan wetland spillway has a minor decrease post development. 
Flow and loading on the Artillery Driveway Tunnel remain unchanged. Flood levels in the 
McLennan wetland downstream also remain unchanged. 
There will be no exacerbation of existing natural hazards onsite or within the surrounding 
catchment areas, no new hazards will be created.  
 
Eastern Catchment 
Flood modelling shows water levels and peak flow downstream of the eastern catchment 
to remain unchanged or decrease for the modelled 50%, 10% and 1% AEP storms. Flood 
levels in the Papakura Stream downstream also remain unchanged. There will be no 
exacerbation of existing natural hazards onsite or within the surrounding catchment areas, 
no new hazards will be created. 
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f) whether any building, structure or activity located on land subject to 
natural hazards near the coast can be relocated in the event of severe 

coastal erosion, inundation or shoreline retreat; 
There are no coastal areas within the site.  

g) The ability to use non-structural solutions, such as planting or the 
retention or enhancement of natural landform buffers to avoid, remedy or 

mitigate hazards, rather than hard protection structures; 

Hazard mitigation onsite will be completed though groundwater recharge (retention), 
onsite attenuation using ponds (wet/dry), swales and wetlands(detention) or passing 
through the upstream catchment (diversion).  

 
Western Catchment specifics 
Peak flow attenuation is provided to the Western catchment via stormwater pond 4. The 
pond’s flow attenuation results in slight reduction in peak flows and water levels 
downstream of the site (including the TSWCC and McLennan wetland) during the 50%, 
10% and 1% AEP storms. 
 
Eastern Catchment specifics 
A stormwater swale network within the site allows flow from Catchment B to be passed 
forward and discharged across Northern outflow 1. Flows from catchment D1 and D2 are 
attenuated via stormwater pond 2 and 3 respectively. Upstream flows from the east of the 
site are conveyed around the site perimeter via a diversion channel. Stormwater pond 1 
provides flood storage for peak flow diversion. Stormwater management results in peak 
flows and water levels downstream of the site (including within the Papakura Stream) 
during the 50%, 10% and 1% AEP storms to remain unchanged. 
 
 

h) The design and construction of buildings and structures to mitigate the 
effects of natural hazards; 

No buildings will be proposed to mitigate the flooding hazard.  

i) The effect of structures used to mitigate hazards on landscape values 
and public access; 

The use of wetlands and dry ponds promotes landscape values given the natural forms 
which become amenity areas for public use. 

j) Site layout and management to avoid or mitigate the adverse effects of 
natural hazards, including access and exit during a natural hazard event. 

The design of the development aligns with the council code of practise which stipulates 
egress routes, flow depths, flow velocities and freeboard requirements.  

k) The duration of consent and how this may limit the exposure for more or 
less vulnerable activities to the effects of natural hazards including the 

likely effects of climate change. 

The consent will be for staged construction and will have no adverse effect on the 
hazards. The effects of climate change have been included in the assessment.  
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Table 7: Stormwater Flood Management Summary 

Proposed Catchment Catchment A Catchment B  Catchment C  Catchment D1  Catchment D2  

Approach Attenuation Attenuation 
Diversion of upstream 

catchment around 
development site. 

Attenuation Attenuation 

Pre-Development 
Discharge  

94 ha (Of which 50ha is in FUZ 
Zone) - 473 ha undeveloped 74 ha undeveloped 36 ha undeveloped 

Post-Development 
Discharge 

174 ha (Total Catchment) 
developed  71 ha developed 374 ha undeveloped 23 ha developed 36 ha developed 

Outcomes Sought By 
Flood Management 

- Manage the 100-year ARI floodplain to be clear of areas of the proposed development site that will be habitable to buildings. 
-Provide 100-year stormwater servicing to a catchment where stormwater servicing is not currently present. 

- Not worsen flood risk upstream or downstream for events up to the 100-year ARI. 
-Attenuate 10 to 100-year flows to 
achieve peak flow rate and peak 

water level design criteria provided 
by Healthy Waters for Stage 2 & 3 
Awakeri Wetlands (based on MPD 

of FUZ land). 

-Attenuate 10 to 100-year 
flows to maintain peak flow 
rate to pre-development. 

-Conveyance of flows up to 
100-year ARI storm for 
upstream catchment. 

-Attenuate 10 to 100-
year flows to maintain 
peak flow rate to pre-

development. 

-Attenuate 10 to 100-
year flows to maintain 
peak flow rate to pre-

development. 

                                          Proposed Devices to Achieve Performance Standards 

Conveyance up to 
100-year flow 

Public roads, swales & extension 
of Awakeri Wetlands Stages 2, 3 

& 4 referred to as “Awakeri 
Wetlands Stage 4”. 

Public roads & swales Perimeter swale to divert the 
upstream catchment to the 

existing discharge point 
referred to as “Northern 

Outflow 1” 

Public roads & swales 
to convey OLFP to 

discharge point referred 
to as “Northern 

Outflow 2” 

Public roads & 
swales to convey 

OLFP to discharge 
point referred to as 
“Northern Outflow 

3” 

Overland flow & 
Flood plain 

Management for 10-
to-100-year flow. 

Attenuation pond referred to as 
“Stage 4 Dry Pond”. 

-Reduction in catchment 
(Catchment diverted to 

Catchment A). 
-Attenuation pond referred to 

as “Northern Dry Pond”. 

  Attenuation pond 
referred to as 

“Northern Outflow 3 
Stormwater Pond” 
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7.2.5 CONVEYANCE 

The stormwater run-off generated from within the site will be conveyed via primary and secondary stormwater 

systems. These systems will be designed in accordance with the current Auckland Council Stormwater Code 

of Practice.  

The primary stormwater system: 

This system consists of mainly manmade assets such as road kerbs, swales, catchpits, manholes and pipes. 

This system will be designed to convey the stormwater runoff generated for and up to a 10-year storm event. 

The water runoff will be collected from each sub-catchment from the road catchpits and lot connections and 

conveyed to the water quality devices at the end of each catchment prior to discharge towards the existing 

stream networks/ secondary flow paths. 

The secondary stormwater system: 

The secondary stormwater system will consist of man-made assets such as roading networks, engineered 

swales and overland flow paths located throughout the site. 

This system will be designed with the capacity to convey the run-off generated from the site in storm event up 

to the 100-year ARI with allowance for 3.8 degrees of climate change.  

The secondary flow path network will be largely consistent with the indicative existing over land flow path 

network located within the sites extent as shown on Auckland Council GIS.   

7.2.6 DEVELOPMENT STAGING  

It is proposed that the development be staged.  The manner in which the staging will take place will be 
subject to detailed design which will ensure all relevant stormwater mitigation devices are in place prior to 
stages being completed.  

7.3 HYDRAULIC CONNECTIVITY  

The development is connected hydraulically through a proposed public Stormwater piped network which 

discharges into the proposed swales, ponds and wetlands.  

Groundwater recharge of the peat soil is proposed via soakage pit/recharge pit to ensure the retention of 

existing groundwater levels. Recharge pits will be designed to retain the stormwater runoff from all impervious 

areas from the first 15mm of any rainfall event.  

The retention provided by the recharge pits will also provide hydrological mitigation. 

7.4 ASSET OWNERSHIP  

All proposed public stormwater networks & management devices within land, road or park reserves will be 

vested to, owned and maintained by Auckland Council or the relevant CCO (Healthy Waters, Auckland 

Transport). 

All stormwater management devices in the public road reserve shall be maintained by Auckland Transport. 

Stormwater devices treating joint owned access lots (JOALs) or commonly owned access lots (COALs) are to 

be owned and maintained by Incorporated Societies/Resident Associations or Lot owners.  

All public roadways and related assets within public reserves will be managed by Auckland Transport.   
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7.5 ONGOING MAINTENANCE REQUIREMENTS  

All public stormwater extensions within the site, pipes and manholes forming the extent thereof, are to be 

maintained by Auckland Council. All private devices are to be maintained by related Incorporated 

Societies/Resident Associations or lot owners. 

It is proposed that all stormwater devices have documented operation and maintenance plans and schedules. 

Operation and maintenance plans will be provided for all stormwater management devices that will be vested 

with Council. This will be required as a condition of consent. 

7.6 IMPLEMENTATION OF STORMWATER NETWORK  

It is expected that the new stormwater network will be constructed progressively as the site is developed. 

Catchment wide stormwater devices will be required to be built at the cost of the developer, ensuring the device 

is able to cater or be developed to serve the full contributing catchment. Provisions on protecting the 

downstream network shall be met through implementing temporary sediment and erosion controls to ensure 

stormwater discharge is properly treated and discharged during construction. 

The methodology for implementation of the proposed networks are as follows: 

 Bulk Earthworks completed. 

 Construction/relocation of public stormwater/wastewater infrastructure. 

 Construction of private drainage under accessways. 

 Stabilisation of the site and construction of accessways. 

 Vesting of newly constructed public drainage assets. 

 Construction of residential dwellings and associated private drainage. 

The specific design and implementation of the stormwater network and associated devices will be subject to 

detailed design and an Engineering Plan Approval (EPA) process.   

7.7 DEPENDENCIES  

The proposed pipe network to service the site will be an addition to and independent of the existing Auckland 

Council’s stormwater network.  This is due to the site’s location and the design of the stormwater network for 

the site in relation to the existing Auckland Council stormwater network.  

Proposed stormwater flows from the site will discharge directly into either the extension of the Awakeri 

Wetlands (Western Catchment) or a tributary of the Papakura Stream (Eastern Catchment).  

As such, the proposed stormwater network for the Site is not dependent on the implementation or upgrade of 

the Auckland Council’s current stormwater network. 
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7.8 RISKS AND BENEFITS 

The key constraints or risks influencing the stormwater management planning include: 

 The existing flood plain over much of the subject area 

 Flat topography 

 The nature of the underlying soils – peat 

 Climate change effects 

 Flood sensitivity downstream 

The key benefits of the proposal include: 

 A stormwater solution for the wider catchment area 

 Resilience and flood mitigation 

 Infrastructure extension 

 Housing and amenity 

 Sustainable development that lessens the impact on climate change 

 Blue green networks across the development 
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7.9 SUMMARIES OF PROPOSED STORMWATER APPROACH WITHIN THE 
STORMWATER MANAGEMENT AREA 

Table 8 below summarizes the proposed stormwater management approach for each catchment.  
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Table 8: Stormwater Management Approach for the Site.  

Proposed Catchment Catchment A Catchment B  Catchment C  Catchment D1  Catchment D2  

Discharge to 

Pāhurehure Inlet Catchment 
 

Immediate discharge point: 
Awakeri Wetlands 

 
Final Discharge: Manukau 

Harbour 

Papakura Stream Catchment 
 

Immediate discharge point: land adjacent to site (maintain existing discharge position) 
 

Final Discharge: Manukau Harbour 

Pre-Development 
Discharge  

94 ha (Of which 50ha is in FUZ 
Zone) - 548 ha undeveloped 73.8 ha undeveloped 36 ha undeveloped 

Post-Development 
Discharge 

175 ha (Total Catchment) 
developed  71 ha developed 374 ha undeveloped 22 ha developed 36 ha developed 

 

 

 

SW Management 

 

 

 

 

 

 

 

 

 

 

 

Manage the 100-year ARI floodplain to be clear of areas of the proposed development site and all be habitable buildings.  

-Attenuate 10 to 100-year flows 
to achieve peak flow rate and 

peak water level design criteria 
provided by Healthy Waters for 
Stage 2 & 3 Awakeri Wetlands 
(based on MPD of FUZ land). 

 

-Attenuate 10-to-100-year 
flows to maintain peak flow 
rate to pre-development. 

-Conveyance of flows up 
to 100-year ARI storm for 

upstream catchment. 

-Attenuate 10-to-100-year flows to maintain peak flow 
rate to pre-development. 

 
-Conveyance of flows up to 100-year ARI storm. 

 

-Hydrological mitigation to minimum SMAF 1 
standard. 

-Water quality in accordance with GD01. 

 

-Ground water recharge, provide retention of 15mm 
runoff depth for all impervious area. 

-Conveyance of flows up to 100-year ARI storm. 
-Hydrological mitigation to minimum SMAF 1 standard. 

-Water quality in accordance with GD01. 

-Ground water recharge, provide retention of 15mm runoff depth 
for all impervious area. 
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Proposed Catchment Catchment A Catchment B Catchment C Catchment D1 Catchment D2 

                               Proposed Devices to Achieve Performance Standards 

Flood Management: 
Within the site?  

Public Roads, Swales & Stages  
2-4 of Awakeri Wetlands. 

Stormwater attenuation 
basins, swales and roads. 

Swale Stormwater attenuation basins, swales and roads. 

Peak flow  
Management for 

offsite benefit?: –
Attenuation for 10-

to-100-year flow 

Communal attenuation basins. 
Communal attenuation 

basin in the form of 
wetland 

N/A Communal attenuation basin in the form of wetland 

Conveyance up to 
10-year flow 

Piped reticulation, Swales & 
Stages 2-4 of Awakeri 

Wetlands. 
Piped reticulation, Swales  Swale Piped reticulation, Swales   

Conveyance up to 
100-year flow 

Public Roads, Swales & Stages  
2-4 of Awakeri Wetlands.  

Public Roads & Swales Swale Public Roads & Swales 

SMAF 1 
Requirements 

Recharges pits and Communal attenuation basins. N/A Recharges pits and Communal attenuation basins. 

Water quality – 
Primary Treatment 

Use of non-contaminating building materials, grated 
catchpits and inlets to stormwater, gross pollutant filters 

within catchpits. 
N/A 

Use of non-contaminating building materials, grated 
catchpits and inlets to stormwater, gross pollutant 

filters within catchpits. 
Water quality – 

Secondary 
Treatment 

Swales N/A Swales 

Water quality – 
Tertiary Treatment 

Awakeri Wetlands and Existing 

McLennan Wetland. Wetland N/A Wetland 

Ground Water 
Recharge & 
Retention 

Soakage/Recharge Pits N/A Soakage/Recharge Pits 
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8 DEPARTURES FROM REGULATORY OR DESIGN CODES 

There are no known departures from Auckland Council regulatory and design standards. 

Based on the design and investigations that have been completed to date, it is expected that stormwater 
effects from the site can be appropriately and adequately managed consistently with the requirements of the 

AUP and NDC. 

9 CONCLUSIONS  

This SMP for the Sunfield development has been formulated based on AUP regulatory policies, Auckland 

Council stormwater-specific guidelines and the overarching NDC requirements. The risk assessment was 

undertaken that considered the downstream effects and constraints of both the relevant catchments and these 

were considered holistically to inform a solution within the development. This enabled the diversion of internal 

catchments to reduce the negative effect on the Papakura Stream.  

The key principle of the SMP and outcome from a best practicable option assessment is to implement an 

integrated stormwater management approach, that includes:  

 Recognising the key constraints and opportunities on site and the relevant wider catchments. 

 Devising an integrated stormwater management approach to facilitate urban development and 

optimise available land. 

 Emphasising a water sensitive design approach that:  

 manages the impact of land use change from rural to urban  

 protects and enhances stream systems  

 mitigates for hydrological changes and manages flooding effects  

 Mitigating the generation and discharge of contaminants/sediments into the sensitive receiving 

environments downstream of the development. 

 Facilitating urban development and protecting key infrastructure, people and the environment from 

significant flooding events, including meeting the requirements of Section E36 of the AUP. 

To achieve these outcomes, the proposed stormwater management approach will:  

 Provide catchment wide treatment devices such as wetlands at the end of each catchment or at 

source stormwater devices where a wetland is not feasible. 

 Provide SMAF 1 hydrological mitigation for all impervious surfaces within the site. 

 Adopt at source stormwater mitigation devices at the upper catchment for existing stream and 

natural wetland baseflow preservation. 

 Protect, restore, enhance and incorporate streams and overland flow paths as elements of future 

primary and secondary stormwater conveyance systems.  
 

The refinement of design and finalisation of the proposed stormwater management devices will be addressed 

at the engineering plan approval stage.  



 Stormwater Management Plan 
   Sunfield 

 
________________________________________________________________________________________________ 

 47 Maven Associates Ltd 
 
 

Based on the design and investigations that have been completed to date, it is expected that stormwater effects 

from the site can be appropriately and adequately managed consistently with the requirements of the AUP and 

NDC. The approvals can therefore be granted, and the development proceed with all stormwater management 

matters addressed through the recommendations of this SMP.  
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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 INTRODUCTION 
1.1 PROJECT 

 
This report outlines stormwater modelling that was undertaken by Maven Associates to support Sunfield 

Developments Limited’s proposed Sunfield Fast-track Approvals Act (FAA) application. 

 
The modelling outlines the proposed overall stormwater mitigation strategy for the site in terms of 

incoming flows and mitigation through conveyance channels. The latest Masterplan has been 

incorporated as shown in the image below. 

 

Figure 1.1 – Masterplan 
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1.2 BACKGROUND 

The subject site is located in Ardmore, Auckland with a total site area of 244.5 Ha. The site is located 

within two stormwater catchments as shown in Figure 1.2 below. The northern portion of the site, with an 

area of 188.0 Ha, is located within the Papakura Stream catchment and the southern portion, with an 

area of 56.5 Ha, within Pahurehure Inlet Catchment. Both catchments discharge into the Manukau 

Harbour. For the purposes of this report the portion of site within the Papakura Stream Catchment shall 

be referred to as the Eastern Catchment and portion within the Pahurehure Inlet Catchment the Western 

Catchment. 
 

 
Figure 1.2 Stormwater Catchments 

As shown in Figure 1.3 below, Auckland Council Geomaps shows a large portion of the site to be located 

within a 1% AEP floodplain (3.8oC climate change factor applied). It should be noted that the floodplain 

within the Western Catchment is located within the catchment area of the Takanini Stormwater 
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Conveyance Channel (TSWCC). The final stages of the TSWCC is part of a separate resource consent 

application and once completed shall provide stormwater management for the site’s western catchment 

and significantly reduce the flood plain shown. 

 

 

 
Figure 1.3 Auckland Council Geomaps Floodplain 
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Takanini Stormwater Conveyance Channel 

Central to the strategy of the proposed stormwater management of the Western Catchment is the Awakeri 

Wetlands, Stages 1, 2 and 3. The Awakeri Wetlands is a part of the TSWCC, the TSWCC was proposed by 

Auckland Council in 2014 to provide stormwater servicing for the Takanini south-east area. 

The Awakeri Wetlands is designed to pass forward flows from Old Wairoa Road, Cosgrave Road, Walters 

Road and Grove Road, to a box culvert at Grove Road. The Grove Road Box Culvert conveys flows to 

the McLennan Wetland. During large storm events, flow is attenuated in the Upper McLennan Wetland 

before being discharged to the Pahurehure inlet via the proposed Artillery Drive Tunnel. At the time of the 

writing of this report the construction of the Artillery Drive Tunnel, the Grove Road box culvert and Stage 1 

of the Awakeri Wetlands have been completed (ie all the SW infrastructure to the west of Cosgrave Road). 

The remaining Stages 2 and 3 are proposed to be constructed separate to this application. 
 

Figure 1.4 Takanini Stormwater Conveyance Channel Scheme 

As shown in Figure 1.4 (and outline in the Awakeri Stage 1 design report which may be found in Appendix 

11), 56.5 Ha of the site is located within the designed catchment area of the Awakeri Wetlands. An 

upstream catchment on the southern side of Old Wairoa Road with an area of 36.9 Ha also discharges into 

Stage 3 of the Awakeri Wetlands which then discharges into Stage 2. The Awakeri Wetlands have been 

designed to convey the upstream catchments post development flows. Details of the peak flows and 

conveyance capacity of Awakeri Wetlands Stages 2 and 3 may be found in Appendix 10. 
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Western Catchment Strategy 

 
Figure 1.5 Proposed Western Catchment Strategy 

The proposed stormwater management strategy for the Western Catchment aims to manage stormwater 

runoff and mitigate flood hazards within the site without increasing any flooding to upstream and 

downstream properties. The strategy will also maximise utilisation of the recently developed stormwater 

infrastructure adjacent to the site, particularly the Awakeri Wetlands and the McLennan Upper Wetland. 

The development proposes to increase the catchment area discharging to the Stage 3 channel without 

increasing flows or water levels within the channel upstream or downstream including within the 

McLennan Upper Wetland (refer to section 1.4 for more detail). An additional catchment of 54.9 Ha is 

proposed to convey flows to the Awakeri Wetlands as shown in figure 1.5 above (ie 54.9 Ha of the pre-

development Eastern Catchment is to be diverted to the Western Catchment and into the Awakeri 

Wetlands). The catchment diversion is proposed to help managed flows to the Eastern Catchment where there 

are existing issues with the extents of flooding. Flows from the increased Western Catchment are to be 

attenuated via a stormwater pond before discharging into the Awakeri Wetlands. 

Details of analysis of the proposed solution and assessment of the capacity and performance of the 

downstream infrastructure including the Stage 1 and McLennan Wetland may be found in Sections 2 and 

3 of the report. 
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Eastern Catchment Strategy 

The proposed stormwater management strategy for the Eastern Catchment of the site aims to manage 

flood hazards within the site without increasing any flooding to downstream properties. No formal existing 

stormwater infrastructure is located within the eastern portion of the site. There are existing Overland 

Flow Paths (OLFPs) entering the site across the eastern boundary and exiting across the northern 

boundary, these OLFP’s include flows generated within the site boundary. 

The post development strategy is to divert the upstream catchments (Catchment C and a portion of 

Catchment D1 as shown in figure 1.7 and 1.8) around the perimeter of the site to discharge location at 

Northern Outflow 1 (adjacent SW Pond 1). SW Pond 1 provides peak flow diversion storage for this 

upstream flow to maintain the peak flow across Northern Outflow 1. As discussed later in the report 

(section 4) peak flows across the northern boundary are governed by this upstream flow which arrives at 

the site after site discharges. The post development catchment discharging to northern outflow 1 

(adjacent SW Pond 1) is proposed to be passed forward. Catchments discharging to Northern Outflow 2 

and 3 area proposed to be attenuated to pre development. Details of analysis and proposed solution may 

be found in Section 4 and 5 of the report. 
 

Figure 1.6 Proposed Eastern Catchment Strategy 
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Catchment Changes 

The figures below show the overall catchments predevelopment and post development. 
 

Figure 1.7 Predevelopment Catchments 
 

 
Figure 1.8 Post development Catchments 
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1.3 MODELLING APPROACH 

 
The software packages HEC HMS and HEC RAS have been used for hydrological and hydraulic 

assessment. All analysis has been completed in accordance with TP108 and in accordance with 

guidelines of the Auckland Council Stormwater Code of Practice. 

TP108 has been adopted to be consistent with what stormwater modelling analysis has been undertaken 

in the area for recent projects, in particular – the design of Awakeri Wetlands Stages 1,2 and 3 and the 

McLennan Wetland Spillway Options Modelling, 2021. 

 
Level Datum 

All levels included in this modelling report are New Zealand Vertical Datum 2016. 

 
Levels in this report can be transformed from New Zealand Vertical Datum 2016 into Auckland Vertical 

Datum 1946 by applying an offset value of 0.28 m. 

For example: 

HAUK1946 = HNZVD2016 + Offset Value 

 
Western Catchment 

For the Western Catchment HEC HMS was used to develop inflow hydrographs boundary conditions and 

HEC RAS was used to model the hydraulics and finalise the solution. 

The analysis was done using the following steps: 
 
 

HEC HMS (hydrological modelling) 
 

1. Delineate the catchments and sub-basins, 

2. Use TP108 to calculate parameters, 

3. Compute inflow hydrographs for catchments 

 
HEC RAS (hydraulic modelling) 

 
4. Delineate the perimeter for the grid, 

5. Create grid and sub-grid areas, 

6. Input flow hydrographs and other boundaries 

7. Input structures, 

8. Run scenarios. 
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Eastern Catchment 

For the Eastern Catchment a HEC RAS model was used to model pre and post development flows and 

finalise the solution. An existing flow gauge located within the Papakura Stream was used to calibrate the 

model against the January 2023 Auckland Anniversary flood event. A series of storm durations using 

NIWA HIRDs rainfall patterns were compared with the TP108 nested storm to confirm the critical storm 

of the catchment has been assessed (confirming suitability of the TP108 method used). 

 
The analysis was done using the following steps: 

HEC HMS (hydrological modelling) for Critical Storm analysis 
 

1. Delineate the catchments and sub-basins 

2. Use TP108 to calculate parameters, 

3. Compute inflow hydrographs for catchments 

 
HEC RAS (hydraulic modelling) 

 
4. Delineate the perimeter for the grid, 

5. Create grid and sub-grid areas, 

6. Calibrate model against historical storm (Jan 2023 Auckland Anniversary Flood event) 

7. Assess critical storm 

8. Input flow hydrographs and other boundaries 

9. Input structures, 

10. Run scenarios. 
 
 

TP108 Modelling Limitations 

 
Areal reduction has not been applied for the subbasins. The reduction factor should be based on sub 

catchment size not the size of the entire catchment (Shamseldin,2008). The largest sub catchment 

used is Catchment C with an area of 3.7 km2. 
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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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2 HYDROLOGICAL MODELLING WITH HEC-HMS 
WESTERN CATCHMENT 

2.1 METHODOLOGY 

 
The analysis was done using the following steps: 

 
1. Delineate the catchments, 

2. Use TP108 to calculate parameters, 

3. Use HEC-HMS to create a rainfall hyetograph and flow hydrographs, 
 
 
 

2.2 RAINFALL DEPTH 

TP108 gives the following rainfall depths which have then been adjusted for climate change as shown 

in Table 2.1. The climate change factor from the version 4 SWCoP have been used. 

Rain event TP108 24 hr 

rainfall (not 

including 

climate change) 

(mm) 

CoP v3 

24 hr design rainfall 

including climate 

change (mm) 

CoP v4 

24 hr design rainfall 

including climate 

change (mm) 

1% AEP 220 257 (+16.8%) 292 (+32.7%) 

10% AEP 140 159 (+13.2%) 164 (17.0+%) 

50% AEP 70 76 (+9.0%) 81(+15.1%) 

 
Table 2.1 Western Catchment rainfall depths 

It is noted the TP108 rainfall depths used are conservative in comparison to that on NIWA Hirds version 

4. (the total rainfall depth 24 hour for a 100year storm event for the climate change scenario RCP8.5 

scenario on HIRDSv4 is 206mm, 92mm less than the modelled TP108 depth CoP v4 1%AEP depth). 
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2.3 RAINFALL HYETOGRAPH 

 
The normalised 24-hour temporal rainfall intensity profiles for future climate change condition were 

used in accordance with Auckland Council code of practice (Version 4) section 4.2.10 Table 2. 

 

Figure 2.1 shows the 10%AEP future climate change – 2.1° TP108 normalised rainfall intensity 

(I/I24) from SWCoP version 4 

 

Figure 2.2 shows the 1%AEP future climate change – 3.8° TP108 normalised rainfall intensity 

(I/I24) from SWCoP version 4 
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2.4 SCENARIOS AND CATCHMENTS 

 
For the purposes of this assessment the baseline scenario that has been adopted includes the 

completed Takanini Stormwater Conveyance Channel (TSWCC). The scheme design was developed 

by GHD in July 2016 as part of a Resource Consent process and is described in the Awakeri Wetlands 

Design Report and the Takanini Stormwater Conveyance Channel Stormwater Report. Review of the 

Awakeri design documentation (Appendix 11 and 13) show the catchments 2B4_1, 2B4_2 and 2B4_3 

are accounted for the in design of the TSWCC scheme with FUZ (Future Urban Zoning) impervious 

coverage of 60% maximum impervious area. 

It is noted that Auckland Council’s assessment of the McLennan Wetland Spillway Options included 

Stages 2 and 3 of the Awakeri Wetlands catchments in the assessment. 

Figures 2.3 and 2.4 below show the catchment areas used in the HEC HMS model to generate inflow 

hydrographs for the baseline scenario and proposed scenario. 

The subcatchment areas and naming convention for the baseline scenario have been extracted from 

the existing design report. The area shown in yellow hatch indicates the 2d flow area used to model 

flows and water depths (refer to section 3 for more details). The post development scenario proposed 

subcatchments including the additional 54.9 Ha discharging from the post development Western 

Catchment. 

 

 
Figure 2.3 HEC HMS model extents for Western Catchment baseline scenario 
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Figure 2.4 HEC HMS model extents for western catchment post development scenario 

 
2.5 SOILS PARAMETERS 

 
A SCS Curve Number (CN) of 74 has been used for peat soils for the predevelopment scenario as per 

the Papakura ICMP and TP108. Previous geotechnical observations of peat present on site indicate that 

the top crust of the soil can harden when exposed to oxygen and become impervious . This gives further 

support to using a curve number of 74. The post-developed scenario also uses a CN of 74 for pervious 

areas based on likely imported fill characteristics or existing peat soils as per above. For impervious 

areas in the catchment a CN of 98 has been used. 

 
 

2.6 LAND-USE 

 
For the purposes of analysis Table 2.2 following shows the impervious percentages used for the 

proposed zoning and existing zoning within the model extents. Appendix 9 shown plan of the zoning. 
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2.9 HEC-HMS MODEL 

 

Figure 2.5 –Western Catchment HEC-HMS Model Set-Up – Baseline 

 

 
Figure 2.6 –Western Catchment HEC-HMS Model Set-Up -Post Development 
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2.10 CATCHMENT STORAGE AND ATTENUATION 

 
Please refer to Appendix 3 for a summary HEC HMS pair and cross section parameters data associated 

with the existing attenuation reservoir. 

 
2.1.1  Existing Upstream Old Wairoa Road Pond Attenuation (Subbasin-49) 

 
Generally, there is limited attenuation in the existing western catchment, as noted in the Awakeri Wetlands 

Design report (Appendix 11), the proposed wetland channel was designed to convey post-development 

flows. The exception is for the sub-catchment 49 (sub catchment 2B_2 in baseline scenario). Auckland 

Council Geomaps shows the pond as a stormwater treatment facility named “Old Wairoa Road Pond”. 

Geomaps shows the pond to have a volume to spill of 9,919 m3 with a 1200mm concrete pipe outlet. The 

pond has been modelled as a reservoir in the model, with a culvert outlet and spillway (outlet information 

was obtained from Geomaps and contours). Reservoir initial condition was set to outflow = inflow. 

Generated hydrograph discharge was used as inflow to the HEC RAS model (outlined in section 3). 

 
2.1.2  Proposed Stormwater Pond 4 (Subbasin-9 & 14 to 26) 

 
Runoff from 63.4 Ha of the site is proposed to drain into stormwater pond 4. Flows shall be attenuated 

prior to discharge into the Awakeri Wetlands. The basin shall have an outlet and swale to connect to the 

Awakeri wetlands channel. This pond has not been included in the HEC HMS model. To allow for any 

hydraulic influence of tailwater in the channel the stormwater pond shall be modelled in section 3 (using 

HEC-RAS software). 

 

Figure 2.7 –Western Catchment proposed Stormwater attenuation Pond 
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2.11 INFLOW HYDROGRAPHS 

 
Inflows generated from the HEC HMS model were then transferred to HEC RAS as inflow boundary 

conditions, the HEC RAS modelling shall incorporate stormwater hydraulics to the modelling. Please 

refer to section 3 for hydraulic modelling. 
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3 WESTERN CATCHMENT 
HYDRAULIC MODELLING WITH HEC-RAS 

3.1 METHODOLOGY 

 
The analysis was done using the following steps: 

 
1. Delineate the perimeter for the grid, 

2. Create a grid and sub-grid areas, 

3. Input flow hydrographs and other boundaries 

4. Input structures, 

5. 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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Artillery Drive Stormwater Tunnel QH Curve (HAT 2.06m) 
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3.4 BOUNDARY CONDITIONS 

The below boundary conditions were used in the model: 

• A 2d grid – as per figure 3.1 and 3.2 

The grid extents include the proposed stormwater pond 4 located within the site, the Awakeri 

Wetlands, the McLennan Wetland and its contributing area and the outlet area of the Artillery Drive 

Stormwater Tunnel (ADST). 

• Rain on grid – Precipitation has been applied across the 2d grid 
• Inflow hydrographs imported from HEC HMS (outlined in section 2) 

• Permanent water levels – Initial water elevations were set at the top of weir levels 

• The downstream outflow boundary condition has been setup at the sea boundary as a constant 

stage elevation of mRL 2.34 mRL AUK1946 ( 2.06 mRL NZVD2016). This was selected for 

consistency with the level Auckland Council requested T&T to use in the McLennan wetland 

spillway options modelling, June 2021, appendix 12. 

• The ADST and inlet structures have been modelled using a discharge-stage (QH) relationship 

extracted from Auckland Council’s 2019 McLennan Spillway report (refer to appendix 12). The 

QH includes allowances for the tailwater condition and hydraulic losses at the inlets, outlet, 

pipe bends and roughness. QH curve may be found in figure below. 

 
 
 

      

      

      

      

      

      

      

      

      

 
 
 
 
 
 

 
Figure 3.4 QH curves for ADST and inlet structures. 
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3.5 CLIMATE CHANGE FACTOR INCREASE – BASELINE SCENARIO 

At the time of the writing of this report Auckland Council is transitioning from Auckland Council 

Stormwater Code of Practice (SWCoP) version 3 to version 4. One key change included in the transition 

is the increase in the climate change factor, where new climate change factors are incorporated. This 

change in design assumption increases the design rainfall depth as well as temporal rain profiles. It 

should be noted that the Awakeri Wetlands Design report flows assume a the SWCoP version 3 climate 

change factors. However, the assessment of this report assumes the updated climate change factors . It 

is noted that this will increase the inflows into the Awakeri Wetlands. 

To account to the updated climate change factors a baseline scenario model was developed for three 

storm events (50%, 10% and 1% AEP) showing the flows and water levels in the Awakeri Wetlands and 

downstream with the updated climate change factor outlined in AC SWCoP version 4. 

Topographical survey was undertaken to confirm the existing elevation of the Upper McLennan wetland. 

This was surveyed to be generally 14.86 mRL (NZVD2016) 

 
3.6 RESULTS – FLOOD MAPPING 

 
Figure 3.5 below shows the modelled flooding depth of the proposed development for a 1% AEP storm. 

Flood mapping for each of the modelled scenarios may be found in appendix 6. 
 

Figure 3.5 Flood depth map of 1%AEP storm (SWCoP version 4 climate change factors) 
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3.7 RESULTS - AWAKERI WETLANDS PEAK FLOW DEPTHS 

Peak post development 1%, 10% and 50% AEP water levels within the Awakeri Wetlands for the baseline 

scenario are shown in figure 3.4 and for the post development scenario in figure 3.5 Review of the 

modelling results from the western catchment are shown below. Flood level difference maps may be 

found in Appendix 6. The flood level difference maps show a minor reduction in water level downstream 

of the site within the Awakeri Wetlands and upstream to remain unchanged. 

 
Figure 3.4 Baseline peak 1%,10% and 50% AEP water levels within Awakeri wetlands 

 

 
Figure 3.5 Post development peak 1%,10% and 50% AEP water levels within Awakeri wetlands 
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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 15.04mRl. 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 15.03mRl. 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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3.10 WESTERN CATCHMENT ATTENUATION VOLUMES 
 
Attenuation for the post development scenario is provided by a stormwater pond (SW Pond 4). The configuration 

of the outlets and storage volumes are summarised in the table below. 

 
 

Element Stormwater Pond 4 Outlet 
50% AEP Pond Peak 
storage Vol (m3) 

23,280 Box Culvert 1.0m x 1.0m 

10% AEP Pond Peak 
storage Vol (m3) 

51,170 

1% AEP Pond Peak 
storage Vol (m3) 

94,000 

 
Table 3.6 – Western Catchment attenuation volumes 

 
3.11 OUTFLOW VOLUME CHECK 

 
The HEC RAS computation volume error for each scenario is summarised in the table below; 

 

Scenario Volumes error m3 Error as percentage 

50% AEP Baseline 1,059 0.18% 

10% AEP Baseline 1,387 0.16% 

1% AEP Baseline 123 0.01% 

50% AEP Post development 350 0.51% 

10% AEP Post development 33 0.01% 

1% AEP Post development 2 0.00% 

 
Table 3.6 – Outflow volume check for western catchment HEC RAS model 

The HEC-RAS model used in this study yielded volume errors ranging between 0.03% and 0.51%. 

These errors are well within acceptable limits for hydraulic modelling. According to established 

guidelines and best practices in hydraulic modelling, volume errors below 1-2% are generally 

considered negligible and indicative of a high degree of model accuracy. 
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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 HYDROLOGICAL MODELLING WITH HEC-HMS 
EASTERN CATCHMENT 

4.1 METHODOLOGY 

 
The analysis was done using the following steps: 

 
1. Delineate the catchments where inflow hydrographs required 

2. Use TP108 to calculate parameters 

3. Use HEC-HMS to create a rainfall hyetograph and flow hydrographs 

4. Size attenuation devices for stormwater pond 2 and 3 
 
 
 

4.2 RAINFALL DEPTH 

TP108 gives the following rainfall depths which have then been adjusted for climate change as shown 

in Table 2.1. The climate change factor from the Auckland Council version 4 SWCoP have been used. 

Rain event TP108 24 hr 

rainfall (not 

including 

climate change) 

(mm) 

SWCoP v4 

24 hr design rainfall 

including climate 

change (mm) 

1% AEP 225 298 

10% AEP 145 170 

50% AEP 75 86 

 
Table 2.1 Eastern Catchment rainfall depths 

It is noted the TP108 rainfall depths used are conservative in comparison to that on NIWA Hirds version 

4. (the total rainfall depth 24 hour for a 100year storm event for the climate change scenario RCP8.5 

scenario on HIRDSv4 is 206mm, 92mm less than the modelled TP108 depth CoP v4 1%AEP depth). 
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4.3 EASTERN CATCHMENTS 

 
Northern Outflow 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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Figure 4.1 Proposed Stormwater Pond 1 Catchment 

 

 
Figure 4.2 –Eastern Catchment Outflow 1 HEC-HMS Model Set-Up for inflow hydrograph 
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Northern Outflows 2 & 3 (with area routed through Stormwater Ponds 2 & 3) 

 

For the site area located within Catchments D1 and D2 it is proposed to attenuate post development flows 

to peak pre-development flows (as shown in Appendix 5) HEC HMS has been used to size the 

attenuation volume required for the 2%AEP, 10% AEP and 1%AEP storm. The model setup is shown 

in figure 4.3 below. 

Figure 4.3 Proposed Stormwater Pond 2 & 3 Catchment 
 

Figure 4.4 –Eastern Catchment 1%AEP HEC-HMS Model Set-Up for Stormwater Pond 2&3 
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Eastern model 

The climate change factor from the Auckland Council version 4 SWCoP has been applied for the 

Eastern catchment rainfall. 

Rain 

event 

TP108 24 hr rainfall (not including 

climate change) (mm) 

CoP v4 24 hr design rainfall including 

climate change (mm) 

1% AEP 225 298 (32.7% increase according to 3.8oc) 

10% AEP 145 170 (17.0% increase according to 2.1oc) 

50% AEP 75 86 (15.1% increase according to 2.1oc) 

 
Table4.1 Eastern Catchment rainfall depths 

 
 

 
4.4 RAINFALL HYETOGRAPH 

The normalised 24-hour temporal rainfall intensity profiles for future climate change condition were 

used in accordance with Auckland Council code of practice (Version 3 and 4) section 4.2.10 Table 2. 

 

Figure 4.4 shows the 10%AEP future climate change – 2.1° TP108 normalised rainfall intensity 

(I/I24) from SWCoP version 4 

 

Figure 4.5 shows the 1%AEP future climate change – 3.8° TP108 normalised rainfall intensity 

(I/I24) from SWCoP version 4 
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Time of concentration 

The values for flow length and time of peak flow have been derived from calculations based on the 

TP108 methodology. 

 
 
 

4.8 SUBBASIN PARAMETERS 

 
Please refer to Appendix 8 for a summary of the HEC HMS parameters. 

 
 

 
4.9 STORAGE AND ATTENUATION 

 
Calculation for the sizing of the stormwater pond 2 for subbasin 41, 52 to 56 and sizing of the 

stormwater pond 3 for subbasin 40,50 and 58 are shown in Appendix 8. The ponds have been sized to 

attenuate 50%, 10% and 1% AEP to pre-development conditions. 

 
Element 50%AEP 

Storage 
Volume (m3) 

10%AEP 
Storage 
Volume (m3) 

1%AEP 
Storage 
Volume (m3) 

Outlet 

Stormwater Pond 
(Outflow 2) 

8,390 13,580 22,290 180mm SMAF outlet 
2m Scruffy dome cutout 

Stormwater Pond 
(Outflow 3) 

1,030 1,510 1,820 68mm SMAF outlet 
700mm weir cutout 

 
Table 4.4 Eastern Catchment attenuation device peak flow summary 

 
Element 50%AEP Peak flow Pre 

development(m3/s) 
50%AEP Peak flow Post 
development(m3/s) 

Northern Outflow 2 0.82 0.06 
Northern Outflow 3 0.18 0.07 

 
Table 4.5 50%AEP Eastern Catchment site discharge pre-development versus post development flow 

 
Element 10%AEP Peak flow Pre 

development(m3/s) 
10%AEP Peak flow Post 
development(m3/s) 

Northern Outflow 2 2.35 0.64 
Northern Outflow 3 0.50 0.49 

 
Table 4.5 10%AEP Eastern Catchment site discharge predevelopment versus post development flow 

summary 
 

Element 1%AEP Peak flow Pre 
development (m3/s) 

1%AEP Peak flow Post 
development (m3/s) 

Northern Outflow 2* 4.17 4.14 
Northern Outflow 3* 0.90 0.87 

 
Table 4.6 1%AEP Eastern Catchment site discharge predevelopment versus post development flow 

summary 
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4.10 INFLOW FOR HEC RAS 

 
Upstream inflows generated from the HEC HMS model were then transferred to HEC RAS as inflow 

boundary conditions, the HEC RAS modelling shall incorporate stormwater hydraulics to the modelling. 

Please refer to section 5 for hydraulic modelling. 
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5 EASTERN CATCHMENT 
HYDRAULIC MODELLING WITH HEC-RAS 

 
 

5.1 METHODOLOGY 

 
The analysis was done using the following steps: 

 
6. Delineate the perimeter for the grid, 

7. Create a grid and sub-grid areas, 

8. Input flow hydrographs and other boundaries 

9. Input structures, 

10. Run scenarios. 

 
5.2 HEC-RAS MODEL LAYOUT 

 
HEC-RAS software was used to generate water levels within the diversion channel, stormwater dry 

pond, wetland, upstream and downstream of the site. A 2D model was developed using a proposed 

design contour, LINZ Terrain data and site-specific LiDAR and topographical survey. Review of 

difference in LINZ terrain and topographical survey showed minor levels differences, especially at 

critical points, no adjustments were required for the import. 

 

Figure 5.1 – HEC-RAS Predevelopment Eastern model set-up 
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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 



Sunfield FAA Application 
Stormwater Modelling Report 

46 Maven Associates 

 

 

 
5.3 MODEL CALIBRATION 

 
An existing flow gauge was identified downstream of the site, located in the Papakura Stream. Data 

sets were obtained from the Auckland Council Environmental Data Portal which included the flow gauge 

data from the hydrology station “Papakura @ Great South Road Bridge” and rainfall data from rainfall 

located within the modelled catchment. River discharge and rainfall data was obtained from the following 

rainfall gauges for the 2023 Auckland Anniversary flood event, between the dates of 27th and 29th 

January 2023. The rainfall gauge measured a total rainfall depth of 229.5mm over 72 hours. 
 

 
Figure 5.2 – HEC-RAS Papakura Stream Gage calibration 

 

Gauge 
ID 

 
Gauge Name 

43803 Papakura @ Great South Road Bridge 

740945 Puhinui at Botanical Gardens 

 
Table 5.2 River and Rain gauges for calibration 
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Graphical and statistical comparison between the calibration event and model may be found below. 

The calibration achieved a Nash-Sutcliffe value 0.765 which is considered a very good performance 

rating per the HEC HMS technical reference manual. 

 

 

 
Figure 5.3 – HEC-RAS Papakura Stream Gage calibration statistics 
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5.4 BOUNDARIES 

There are three boundaries. These are: 

• 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) 

• 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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5.7 OUTFLOW VOLUME CHECK 

 
The HEC RAS computation volume error for each scenario is summarised in the table below; 

 

Scenario Volumes error m3 Error as percentage 

50%AEP Predevelopment 516 0.02% 

50% AEP Post development 1,625 0.06% 

10%AEP Predevelopment 920 0.01% 

10% AEP Post development 1,885 0.03% 

1%AEP Predevelopment 1,727 0.01% 

1% AEP Post development 2,512 0.02% 

 
Table 5.3 Outflow volume check for Eastern Catchment HEC RAS model 
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5.8 STORMWATER POND 5 & 6 

 
The properties 119, 119A, 121A, 123, 131 and 143 Cosgrave Road has an area of 24.1Ha. This area is 

likely to be developed at a later date to the rest of the site. For the purposes of this assessment flows in 

the post development scenario of this catchment have been modelled with the existing terrain in this 

area with infiltration based on the existing MPD impervious percentage of 10%. Flows generated from 

the site are discharged to the site swale network and conveyed to Northern Outflow 1. Stormwater ponds 

5 and 6 have been indicatively shown as future development of this catchment shall require stormwater 

ponds to attenuate flows from the catchment to a pre-development condition. 

 

Figure 5.4 – HEC-RAS Post development Outflow 1 Configuration 
 
 
 

5.9 EASTERN CATCHMENT PEAK FLOW RESULTS 

Peak flow results for the Eastern Catchment can be found in the Appendix 7. 
 
 

Review of the modelling results (at the northern outflow 1), show a predevelopment a peak flow for the 

10%AEP and 1%AEP peak flows to remain effectively unchanged post development. 
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Figure 5.5 10%AEP (left) and 1%AEP (right) modelled post development flood depths 
 
 

 
Element Outflow 1 Peak flow Pre 

development(m3/s) 
Outflow 1 Peak Peak flow 
Post development(m3/s) 

50% AEP 6.1 6.1 
10% AEP 22.0 21.6 
1% AEP 52.0 51.8 

 
Table 4.5 Outflow 1 site discharge pre-development versus post development flow 

 
Post development flows show a minor reduction or negligible change in comparison to pre-development flows. 

The 1%AEP flow of 52.0 m3/s has a reduction to 51.8 m3/s, the 10%AEP flow shows a minor decrease in flow 

post development from 22.0 to 21.6 m3/s. The 50% AEP flow remains unchanged at 6.1 m3/s. It is concluded 

that the proposed development has no adverse effects on downstream properties during the modelled 50%, 

10% and 1% AEP storm event. 

Plans in Appendix 7 show a comparison in flood levels and hydrographs exiting the northern boundary. 
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5.10 RESULTS - EASTERN CATCHMENT DOWNSTREAM PEAK FLOW LEVEL AT OUTFLOW 1 

 
The modelling results from the eastern catchment are shown on plans in Appendix 7. 

The weir outlet along the northern boundary has been iteratively designed to simulate the 

predevelopment flow exiting the site as much as possible no notable increase in downstream flood 

levels was observed in the post development model. 

 
5.11 RESULTS - PAPAKURA STREAM EFFECTS 

A comparison of peak flow rates between the existing and post development scenarios shows that flow 

rates and peak flows in the Papakura stream either remain unchanged or have a small decrease. Peak 

water levels for the 1%AEP storm are reduced by approximately 70mm and peak flows reduced by 

approximately 5% in the Papakura Stream. This is attributed to the reduced time of concentration of 

Catchment C. This finding supports the proposed pass-forward strategy for outflow 1 of the site. The 

modelling results from the eastern catchment are shown on plans in Appendix 7. 

 
Figure 5.6 shows a decrease in peak water levels for both the 10%AEP and 1%AEP storm events 

 

 
Figure 5.6 10%AEP (left) and 1%AEP (right) modelled post development downstream effects (red is reduction 

in peak water levels) 
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Figure 5.7 Papakura stream cross sections for peak flow comparison 

 

 
Element 10%AEP peak flow existing 

(m3 /s) 
10%AEP peak flow post 
development (m3 /s) 

Change 

Cross section 1 70.3 66.2 -4.1 (-6%) 
Cross section 2 73.0 69.1 -3.9 (-5%) 
Cross section 3 74.3 70.4 -3.9 (-5%) 

 
Element 1%AEP peak flow existing (m3 /s) 1%AEP peak flow post 

development (m3 /s) 
Change 

Cross section 1 192.2 181.9 -10.3 (-5%) 
Cross section 2 199.1 188.7 -10.4 (-5%) 
Cross section 3 195.3 187.2 -8.1 (-4%) 
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5.12 EASTERN CATCHMENT ATTENUATION DEVICES 

 
Table 5.4 summarises the proposed (post development) Eastern Catchment stormwater pond storage 

and attenuation devices. 

Element 50% AEP 
Storage 
Volume 
(m3) 

10% AEP 
Storage 
Volume (m3) 

1% AEP 
Storage 
Volume (m3) 

Outlet 

Stormwater Pond 1 
(Outflow 1) 

68,000 77,000 141,000 700m weir 

Stormwater Pond 2 
(Outflow 2) 

8,390 13,580 22,290 180mm SMAF outlet 
1350mm Scruffy dome 

Stormwater Pond 3 
(Outflow 3) 

1,030 1,510 1,820 68mm SMAF outlet 
700mm weir cutout 

 
Table 5.4 Eastern Catchment attenuation device configuration summary 

 
Element 10% AEP Peak flow Pre 

development(m3/s) 
10% AEP Peak flow Post 
development(m3/s) 

Northern Outflow 1 22.0 21.6 
Northern Outflow 2* 2.35 0.64 
Northern Outflow 3* 0.50 0.49 

*Refer to HMS in section 2 for calculations 
 

Table 5.5 10%AEP Eastern Catchment site discharge predevelopment versus post development flow 
summary 

 
Element 1% AEP Peak flow Pre 

development(m3/s) 
1% AEP Peak flow Post 
development(m3/s) 

Northern Outfow 1 52.0 51.8 
Northern Outfow 2* 4.17 4.14 
Northern Outfow 3* 0.90 0.87 

*Refer to HMS in section 2 for flows 
 

Table 5.6 1%AEP Eastern Catchment site discharge predevelopment versus post development flow 
summary 
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1% AEP Upstream Inflow vs Site Runoff Comparison 
60 

50 Upstream Site Inflow 
(Catchment C) 

40 

30 
Site Discharge Post 
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0 

Time (hrs) 

 

 
5.13 EASTERN CATCHMENT OUTFLOW 1 PASS FORWARD FLOW 
A pass-forward flow strategy is proposed for the Northern Out flow 1. This has been assessed to be the 

best practical option for the large 350.7 Ha of Catchment C due to the smaller time of concentration of 

site discharges in comparison to the flow from the large upstream catchment.The upstream catchment 

(350.7 Ha) generates a substantial 1% AEP peak flow of 54 m³/s, which enters the site’s eastern boundary 

at 13:20 (with a time to peak of approximately 80 minutes). Flows generated from the site have an 

average time of concentration of 20minutes, the combined peak of the site discharge in the swales has 

a peak 1%AEP flow of 26 m3/s. Figure 5.8 shows a comparison of the hydrographs. Pass-forward flow 

shall allow flow from the site, which have a smaller peak flow to that of the upstream, to exit the site 

before arrival the upstream catchment peak flow reaches the site. It is noted that if an alternative 

strategy such as peak flow attenuation was applied to the catchment the attenuated from the site exiting 

via outflow 1 would coincide with the upstream peak flow and result in a larger resultant peak flow. 

Section 5.11 of the report shows assessment of the effect further downstream of the site in Papakura 

Stream. No increases in peak flow or water levels were observed as a results of the pass-forward flow 

of norther outflow 1. 

 
 

 
     

     

     

     

     

     

 
 
 

 
Figure 5.8 Upstream versus site discharge 1%AEP flow hydrograph comparison 
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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 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 

Stormwater Pond 1. Peak flow across Northern Outflow 1 is governed by the large upstream catchment to 

the east of the site. Site discharge across northern outflow 1 is proposed to be passed forward while 

maintaining the existing peak flows. 

An Auckland Unitary Plan E36 flood risk assessment may be found in Appendix 14. 
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APPENDIX 1 – CATCHMENT PLANS 
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APPENDIX 2 – Critical Storm Check 





Critical Storm Check – 1%AEP Cross section 1 

 

  



Critical Storm Check – 1%AEP Cross section 2 

 

  



Critical Storm Check – 1%AEP Cross section 3 

 

 



Critical Storm Check – 1%AEP Cross section 4 

 

  



Critical Storm Check – 1%AEP Cross section 5 

 

 



Critical Storm Check – 10%AEP Cross section 1

 



Critical Storm Check – 10%AEP Cross section 2

 



Critical Storm Check – 10%AEP Cross section 3

 



Critical Storm Check – 10%AEP Cross section 4

 



Critical Storm Check – 10%AEP Cross section 5
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APPENDIX 3 – HMS Western Model Setup 



Western Catchment HEC HMS Model (Baseline) 

 



Western Catchment HEC HMS Model (Post Development) 

 



Western Post Development HEC HMS Paired Data

Cabra Pond / Old Wairoa Road Pond

Pond Outlet (derived from Geomaps pipes)

Pond spillway surveys
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APPENDIX 4 – HMS Western Model Results 



Western Catchment Baseline Scenario– HMS Inflow hydrograph summary 2yr 
Storm 

 

 

  



Western Catchment  Baseline Scenario– HMS Inflow hydrograph summary 10yr 
Storm 

 

 

  



Western Catchment  Baseline Scenario– HMS Inflow hydrograph summary 100yr 
Storm 

 

 

  



Western Catchment  Proposed Scenario– HMS Inflow hydrograph summary 2yr 
Storm 

 

 



 



 

  



Western Catchment Proposed Scenario – HMS Inflow hydrograph summary 10yr  

Storm  

 



 



 

  



Western Catchment Proposed Scenario – HMS Inflow hydrograph summary 100yr 
Storm 
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APPENDIX 5 – HMS Subbasin Parameters 
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APPENDIX 6 – RAS Western Model & Results 
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APPENDIX 7 – RAS Eastern Model & Results 



Eastern Catchment 1%AEP – Existing Flood Extents 

 



Eastern Catchment 1%AEP – Post Development Flood Extents 

 



Eastern Catchment 1%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



Eastern Catchment 1%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



Eastern Catchment 1%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



 Eastern Catchment 1%AEP – Flow Comparison Extents (Post Development versus Existing)  

 

 

 



Eastern Catchment 1%AEP – Flood Level  Comparison - Section 1A 

 

  



Eastern Catchment 1%AEP – Flood Level  Comparison Extents  - Section 1B 

 

  



Eastern Catchment 1%AEP – Flood Level  Comparison Extents  - Section 1C 

 

  



Eastern Catchment 10%AEP – Existing Flood Extents 

 



Eastern Catchment 10%AEP – Post Development Flood Extents 

 



Eastern Catchment 10%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



Eastern Catchment 10%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



Eastern Catchment 10%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



Eastern Catchment 10%AEP – Flow Comparison (Post Development versus Existing) 

  

 



Eastern Catchment 10%AEP – Flood Level  Comparison Extents  - Section 1A 

 

   



Eastern Catchment 10%AEP – Flood Level  Comparison Extents  - Section 1B 

 

  



Eastern Catchment 10%AEP – Flood Level  Comparison Extents  - Section 1C 

 

  



Eastern Catchment 50%AEP – Existing Flood Extents 

 



Eastern Catchment 50%AEP – Post Development Flood Extents 

 



Eastern Catchment 50%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



Eastern Catchment 10%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



Eastern Catchment 10%AEP – Flooding level Comparison Extents (Post Development minus Existing) : ie blue = decrease and red = increase) 

 



Eastern Catchment 50%AEP – Flow Comparison (Post Development versus Existing) 

  

 

 



Eastern Catchment 50%AEP – Flood Level  Comparison Extents  - Section 1A 

  

  



Eastern Catchment 50%AEP – Flood Level  Comparison Extents  - Section 1B 

 

  



Eastern Catchment 50%AEP – Flood Level  Comparison Extents  - Section 1C 

 



Eastern Catchment  – Papakura Stream Peak Flow comparison (Cross section Locations) 

 



Eastern Catchment  – 10% AEP Papakura Stream Peak Flow comparison (Papakura Cross section 1) 

 

  



 

Eastern Catchment  – 10% AEP Papakura Stream Peak Flow comparison (Papakura Cross section 2) 

 

  



Eastern Catchment  – 10% AEP Papakura Stream Peak Flow comparison (Papakura Cross section 3) 

 

  



Eastern Catchment  – 1% AEP Papakura Stream Peak Flow comparison (Papakura Cross section 1) 

 

  



Eastern Catchment  – 1% AEP Papakura Stream Peak Flow comparison (Papakura Cross section 2) 

 

  



Eastern Catchment  – 1% AEP Papakura Stream Peak Flow comparison (Papakura Cross section 3) 
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APPENDIX 8 – HMS EASTERN INFLOW HYDROGRAPHS 



Eastern  Catchment  Proposed Scenario– HMS model setup for Inflow hydrograph 

 

 



Eastern  Catchment  Proposed Scenario– HMS Inflow hydrograph summary 2yr 
Storm 

 



 

  

  



Eastern  Catchment Proposed Scenario – HMS Inflow hydrograph summary 10yr  

Storm  

 



 

 

 

  



Eastern  Catchment Proposed Scenario – HMS Inflow hydrograph summary 100yr 
Storm 

 



 

 



Stormwater Pond 2 Sizing 

PWL = 19.40 mRL 

Outlets 

SMAF Outlet = ø180mm 

2yr/10yr Outlet = 2m cutout in DN1200 Scruffy dome @ 20.40 mRL 

100yr Spillway -  

100yr Emergency Spillway @ 21.50 mRL 70m Long 

 

2yr 

Ex 

 

Pr 

 

  



 

10yr 

Ex 

 

Pr 

  



100yr 

Ex 

 

Pr 

 

  



100yr 

Pr Emergency 

 

 

 



Stormwater Pond 3 Sizing 

PWL = 25.40 mRL 

Outlets 

SMAF Outlet = ø68mm 

2yr/10yr/100yr Outlet 0.7m long Manhole Cutout @ 26.16 mRL (2yr tailwater) 

100yr Emergency Spillway @ 27.00 mRL 20m Long 

Freeboard Top of bund = 27.30 mRL 

2yr 

Ex 

Pr 



 

10yr 

Ex 

 

Pr 

  



100yr 

Ex 

 

Pr 

 

  



100yr 

Pr Emergency 
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APPENDIX 9 – Zoning 
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g) Auckland Council Code of Practice for Land Development 

h) Auckland Transport Code of Practice 

i) NZ Transport Agency Standards and Guidelines Manual 

j) NZ Transport Agency Standard Specifications and Publications. 

k) NZ Transport Agency Bridge Manual 

Where the above does not explicitly cover all parts or issues relating to the design or construction, 

other codes or standards, such British, Australian or American that are applicable in respect of a part 

or issue shall apply where agreed by the Engineer. 

Standards, manuals and publications shall be read in the following order of priority: 

a) Acts of Parliament 

b) The Principal’s Requirements 

c) Auckland Council Standard Specifications 

d) Auckland Council Code of Practice for Land Development 

e) Auckland Transport Code of Practice 

f) Regulatory authority standards, specifications and guidelines 

g) Australian/New Zealand Standards and guidelines 

h) NZ Transport Agency specifications, standards and guidelines 

i) British Standards 

j) United States Standards. 

Where a guideline document allows for different options or where engineering judgement is required, a 

design report or technical memorandum shall be provided.  

2.2 Safety in Design 

Safety in design must be considered throughout all stags of design and shall include a register, 

reporting and workshop to discuss and document the options considered for each element of the 

design.   

Safety in design shall include input from Auckland Council Healthy Waters Operations, Community 

Facilities, Auckland Transport, Watercare and any other parties who will be involved with the asset 

throughout its design life. 

Safety in design considerations shall be made for all key features including, but not limited to: 

 Culvert 

 Wingwall/headwalls 

 Road, footpath and berm 

 Pedestrian crossing 
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2.5 Local board consultation 

The designer shall contact the local board to provide regular updates and accommodate feedback 

from the local board as required.  The frequency of updates shall be determined based on an initial 

meeting with the local board to agree on frequencies. 

2.6 Consents 

All required consents (resource, discharge, landowner, etc.) and approvals (Watercare EPA and 

Works Over Approval, Auckland Transport EPA, etc) shall be obtained by the designer.  

2.7 Existing services 

The designer shall be responsible for liaising with utility providers and designing protection for of all 

known services which conflict with the proposed work, including but not limited to: 

 Waikato No.1 Transmission Watermain (1200mm diameter CLS pipe) 

 Fibre optic cable for Watercare treatment plant controls (critical watercare infrastructure) 

 Wastewater pipes and wastewater rising mains (225mm dia. rising main) 

 Local watermains 

 Overhead power lines 

 Underground power cables 

 Underground communications cables 

 Fibre optic cables 

 Roads 

Approval from Watercare shall be obtained by the designer for the proposed works around the 

Waikato No.1 Watermain. This shall include approval of any short term (during construction) and long-

term (post construction) protection methods and/or support required for the Waikato No.1 Watermain. 

All underground and overhead services shall be protected and/or diverted during the works, with 

approvals gained from the relevant service providers where required. 

2.8 Minimum design requirements 

General design features of the Cosgrave Road Culvert (Stage 2 of the Awakeri Wetlands) are shown 

in the Specimen Design Drawings.  The Specimen Design Drawings shall be referred to and 

significant deviations from the key features shown in these drawings shall be documented and 

approved by Auckland Council. 

It is the designer’s responsibility to determine the final design criteria, however the following section 

provides minimum requirement and sets out Auckland Councils expectations. 

2.8.1 Crossing type 

Stage 2 of the Awakeri Wetlands is proposed to be a multi-barrel culvert to convey water under 

Cosgrave Road.  
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The preferred culvert type is to use box culverts due to the following benefits: 

 Larger air gap between low flow water level and soffit of culvert, as the flat top provides an 

increased width of air gap compared to a circular culvert. This will allow more debris to float 

through the culvert without getting impinged at the entrance. 

 Larger capacity per width of cross section compared to circular culverts, therefore higher capacity, 

lower velocities and less erosion protection needed. 

Sizing has been calculated in the Awakeri Wetlands Stage 2 Specimen Design Report (Auckland 

Council, 2019) as twin 2m (H) x 3m (W) box culverts.  

Another size that would be acceptable is three 1.5m (H) x 2.5m (W) box culverts. The reduction in 

height and width per culvert unit means a shallower permanent water depth and larger air gap could 

potentially be achieved due to a reduced thickness of roof slab on the smaller culverts. 

Final sizing of the box culverts is to be provided by the designer. 

2.8.2 Culvert alignment (vertical/horizontal) 

The vertical and horizontal alignment of the culverts shall be such that they do not adversely affect the 

integrity of any existing structures (i.e. Waikato No.1 Watermain, other services) and considers the 

safety, operation and maintenance considerations and risks described in the Awakeri Wetlands Stage 

2 Specimen Design Report (Auckland Council, 2019). 

The low flow depth of water in the culvert is controlled by a downstream weir within Stage 1 of the 

Awakeri Wetlands.  The low flow water level is 22.25 m RL. The design shall consider the safety, 

operational and maintenance aspects associated with the depth of water in the culvert. An air gap 

shall be provided in the culvert between the low flow water level and the soffit of the culvert to allow 

small debris to flow through. 

The length of the culvert shall be confirmed based on discussions with Auckland Transport in regards 

to any future road modifications planned and other constraints determined by the designer. 

2.8.3 Design Life 

A design life of not less than 100 years shall be allowed for, taking into consideration the low pH / 

aggressive ground conditions such as potential acid sulphate soils. Further information is available in 

the Hydrogeology Assessment of Effects (GHD, 2016) and the Acid Sulfate Soils Management Plan 

(GHD, 2017). 

2.8.4 Design flow 

The design of the culvert shall be able to convey up to the 1% AEP storm event without the immediate 

upstream water level surcharging above RL23.80m RL. Catchment flows for the culvert are outlined in 

Table 2, provided the catchment, development and impervious area assumptions from the Awakeri 

Wetlands Stage 1 Detailed Design Report are met. 

Table 2 Target Hydraulic Capacity Requirements 
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2.8.10 Dewatering 

Any dewatering systems used shall be designed and operated so that related settlement does not 

exceed limits prescribed by the Resource Consent Conditions in both long term and short term (during 

construction) scenarios. 

2.8.11 Groundwater cut-off barrier 

Previous assessments, as described in the Hydrogeology Assessment of Effects (GHD, 2016) have 

indicated that a vertical groundwater cut-off barrier is required around the perimeter of the culvert 

excavation, and the base of the excavation should be lined with a low permeability material to reduce 

groundwater inflows during construction. 

The vertical groundwater cut-off barrier is also required around permanent excavations at either end of 

the culvert to manage long-term groundwater drawdown and associated settlement effects. 

Groundwater barrier requirements 

 The cut-off barrier is required to have a maximum permeability of 1 x 10-8 in order to mitigate 

groundwater drawdown to an acceptable level. 

 The base of the excavation during culvert construction shall also have a maximum permeability of 

1 x 10-8. 

 The vertical groundwater cut-off barrier was proposed as a bentonite-cement slurry wall. The 

slurry wall was proposed as minimum 600mm wide and 7.0m deep.   

 The mix design for the slurry wall shall be provided by the designer, with lab testing and in-situ 

field testing to demonstrate that the required permeability can be met and sufficient curing will be 

achieved. 

 Final design of the slurry wall shall be provided by the designer. 

Quality assurance 

 In-situ QA coring and sampling shall be undertaken during construction to confirm that the 

required permeability requirements have been met for the installed wall. 

 For every hundred meters of the slurry wall, the proper curing of the slurry wall shall be checked 

as follows: 

o Coring should be done no earlier than 14 days in at least 4 locations in the central axis 

of the cut off wall and all the way to the full depth of the cut off wall. 

o Coring will enable checking of cut off wall consistency, depth, verticality and width. 

Holes to be grouted back 

o Number of locations to be drilled will be reviewed and may change in view of the 

encountered results, as further coring could be necessary. 

 Where QA coring or sampling shows non-compliance, the slurry wall shall be repaired to achieve 

compliance. This may involve re-excavating and reinstalling the slurry wall in some sections. 

Contingency plan for obstructions 
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A contingency plan is required where the slurry wall installation encounters underground obstructions. 

The Engineer shall be consulted when an obstruction is encountered to determine an appropriate 

action. Actions could include: 

 Investigating the extent of the obstruction through coring, or additional excavating 

 Coring through timber obstructions using an excavator mounted coring tool. 

 Cutting and removing the obstruction. 

 Realigning the cut-off barrier to go around the obstruction. 

 

 
Figure 3 Slurry wall photo 

2.8.12 Culvert groundwater ingress and settlement considerations 

The following groundwater and settlement considerations shall be made when designing the culvert: 

 The infrastructure conveying water under the road shall be fully sealed to prevent leakage of 

groundwater and sediments into the culvert over the design life of the structure.  This requirement 

is important for mitigating the risk of groundwater drawdown and settlement of the surrounding 

peat soils. 

 Post tensioning shall be considered if the structure has joints that are at risk of leaking due to 

ground movement. 

 Settlement of the structure (due to the weight of the structure and/or backfill) shall be assessed 

and the impact of any predicted settlement on adjacent structures and services shall be 

considered and mitigated.  Use of lightweight backfill shall be considered where/if appropriate. 

 Settlement of the ground around the structure (due to any anticipated effects on adjacent 

groundwater and soil) shall be assessed and the impact of any predicted settlement on adjacent 

structures and services shall be considered and mitigated. 
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 Lightweight backfill such as polyrock may be required to reduce the load on subsoils and manage 

ground settlement. 

 Stiffening of the culvert bedding may also be required by including a geogrid raft or flowable fill to 

mitigate differential settlement across the culvert. 

2.8.13 Road reinstatement 

The design shall include details for road reinstatement after the culvert is installed which shall be 

agreed with Auckland Transport, but at a minimum shall include:  

 A pedestrian crossing for Cosgrave Road shall be designed and approval shall be obtained by 

Auckland Transport and any other relevant parties.  The designer shall liaise with Auckland 

Transport and any other relevant parties to determine a suitable crossing detail (ie. signalised, 

island, zebra crossing). 

 The Cosgrave Road corridor shall be upgraded to align with the future road cross section. The 

designer shall liaise with Auckland Transport to determine the future road cross section details. 

 The extent of road corridor upgrade shall include along the full frontage property boundary of the 

Awakeri Wetlands designation. 

 Preference is to avoid the need for road safety barriers (crash barriers). Providing a setback for 

inlet/outlet structures is a preferred method for managing the risk of collisions with the culvert or 

associated structures rather than installing crash barriers. 

 Consultation with Auckland Transport is required to confirm whether a Traffic Impact Assessment 

is required and to plan any road closures, diversions or traffic management required during the 

work. 

2.8.14 Scour and erosion protection 

The design shall include the 2 year, 10 year and 100 year ARI peak flow scenarios for assessment of 

scour and erosion potential by carrying out a permissible shear stress analysis. Scour protection shall 

be designed and installed at the upstream and downstream ends of the structure to adequately 

mitigate scour and erosion.  

Large riprap and concrete shall be avoided where possible for scour protection. Naturalised methods 

of scour protection such as planting is preferred.  Oversizing culverts to minimise velocity, energy and 

shear stress is preferred over providing scour protection to dissipate high energy.  Geosynthetic 

materials to reinforce plant roots such as geoweb and enkamat are preferred over hard engineering 

solutions. 

Consideration to lining the underwater base of the wetland with geotextile filter fabric, enkamat and 

gravel shall be made to avoid scour, discharge of sediment and soft exposed peat which can be a 

safety hazard. This also provides a distinct base that can be identified during maintenance or desilting. 
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Figure 4 Geoweb scour protection, enkamat and gravel lining for underwater wetland base 

2.8.15 Planting 

Planting is required between the footpath and the culvert headwall to discourage access.  Planting 

shall meet the following requirements: 

 Species to match those used in Stage 1 of the Awakeri Wetlands. 

 Zones, mixes and planting layouts/clumps to match those in Stage 1 of the Awakeri Wetlands. 

 Planting areas to include 100mm of aged arbor mulch. Processed wood chips are not acceptable. 

 Planting areas shall include a minimum of 300mm topsoil or local peat soil. 

 All planted areas below the 10% AEP flood level shall be covered with 100% biodegradable 

coconut matting or similar with jute mesh (no plastic mesh). 

 All planted areas above the 10% AEP flood event shall be covered with a minimum of 100mm 

aged arbor mulch. 

2.8.16 Obstruction Management Plan 

The designer shall prepare an obstruction management plan which outlines the approach that needs 

to be taken if an obstruction is encountered during construction.  It is highly likely that large buried 

kauri logs will be discovered when excavating.  The management plan shall include the following 

response actions for the discovery of an obstruction: 

 Determine the nature of the obstruction. 

 Determine whether the obstruction clashes with the proposed work. 

 Recommend a response action and seek approval from Auckland Council before proceeding. 
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 Options for managing buried obstruction/kauri log that clashes with the proposed infrastructure 

include, in order of preference: 

o Leave the kauri log in place if it doesn’t clash with any key infrastructure such as weirs, 

boardwalks, footpaths or culverts. 

o Leave the kauri log in place and realign the proposed infrastructure to avoid the log. 

o Cut and remove part of the kauri log to avoid the proposed infrastructure, leaving the 

remainder in the ground. 

o Complete removal of the obstruction/kauri log, stockpile on site or place the kauri log in 

an approved location within the wetland. 

o Other options may be identified and proposed by the designer. 

2.8.17 Reinstatement of permanent surface water drainage features 

The reinstatement of surface drainage systems shall be designed and constructed such that the 

existing conveyance and inlet capacities are maintained or improved where they have been disrupted 

by the Contract Works. 

2.8.18 Geotechnical design criteria 

Recent geotechnical investigations are provided in the Geotechnical Investigations Report (GHD 

2016) and the Geotechnical and Ground Settlement Effects Report (GHD, 2016). This is for 

information only and the designer is responsible for preparing updated geotechnical investigations and 

assessments to support their design.  

2.8.18.1 Ground conditions 

The ground conditions for the project area are described in the Geotechnical Investigations Report 

(GHD 2016) and the Geotechnical and Ground Settlement Effects Report (GHD, 2016). This is for 

information only and the designer is responsible for preparing updated geotechnical investigations and 

assessments to support their design. 

2.8.18.2 Groundwater 

Groundwater information is provided in the Hydrogeology Assessment of Effects (GHD, 2016). This is 

for information only and the designer is responsible for gathering updated groundwater information 

and preparing an updated hydrogeology assessment. 

2.8.18.3 Seismic design 

The designer shall consider seismic hazards and liquefaction risks in the design of the project.  

Some information is provided in the Geotechnical and Ground Settlement Effects Report (GHD, 2016). 

This is for information only and the designer is responsible for preparing updated seismic hazard and 

liquefaction assessments.. 

2.8.18.4 Geotechnical Baseline Report (GBR) 

The designer shall prepare a GBR for the project. 
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The purpose of the GBR is to provide a single source contract document containing measurable 

contractual descriptions of the geotechnical conditions to be anticipated or to be assumed to be 

anticipated during construction.  In the event of the project running into difficulties due to ground 

conditions, the GBR can be used to decide if the conditions are unforeseen and therefore create 

potential for a claim or fall within the conditions expected at the site.  This does not present any 

ambiguous interpretation of conditions or any uncertainty.  Only measurable, quantitative terms used. 

The GBR shall present a very concise contractual summary of the ground model that the Contractor 

should allow for when tendering for the construction. 

The GBR shall be prepared in general accordance with the Essex, R.J., 1996, Geotechnical Baseline 

Reports for Underground Construction: Guidelines and Practices published by the American Society of 

Civil Engineers, as amended by this contract. 

The GBR shall contain: 

 A brief summary description of the material types expected to be encountered. 

 The estimated amounts and distribution of different materials along the alignment, typically 

presented as an estimate of the percentage of the project (for example, linear metres of tunnel) 

that each material type will make up.  This shall be given as a predicted range to allow for 

geological uncertainty. 

 Geotechnical and groundwater parameters, and expected behaviours, for each of these materials, 

given as a predicted range to allow for geological uncertainty.  Include strength, permeability, 

grain size, mineralogy, predicted pumping rates, predicted settlement and any other aspects 

which could impact on construction.  Wherever possible, these shall be expressed in quantitative 

terms, and should present the expected distribution envelope of each parameter within the range. 

 Descriptions of geotechnical and man-made sources of potential difficulty or hazards that could 

impact the construction process (such as boulders, bedrock variability, contaminated 

groundwater, subsurface obstructions, unstable slopes, adjacent activities). 

 A description of the anticipated construction methodology with which the baselines are 

associated.  The baseline statements should be clear that the ground can be expected to behave 

differently with alternative tools, methods, sequences and equipment. 

The GBR shall not contain: 

 Ambiguous or vague interpretations 

 Descriptions or parameters that cannot be easily measured or assessed and recorded during 

construction 

 Qualitative terms such as ‘large’ or ‘major’ unless these are clearly defined. 

2.8.19 Ground improvements 

The designer shall identify in its Detailed Design Report: 

 What ground improvements, if any, are proposed 

 The methods used to quantify their extent and effectiveness, and 
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 The precedent that has been followed in their development. 

The methods and precedent shall be referenced in the Detailed Design Report. The effectiveness of 

ground improvement shall be demonstrated by field testing. 

2.8.20 Operation and Maintenance 

A Draft Operations and Maintenance (O&M) Manual shall be supplied with the proposed design 

solution to enable the proposed solution to be fully assessed and understood by the asset owner.  The 

Draft O&M Manual will include maintenance of fittings, plant and machinery requirements, traffic 

management, isolation, dewatering (and treatment/disposal of this water), pipe inspection, 

sediment/debris removal and decommissioning. Auckland Council may engage a third party 

operations expert to review the acceptability of the solution and the O&M Manual. 

The design shall provide for safe personnel access to enable a walk-through of the full length of the 

new infrastructure for operational and maintenance purposes. 

The designer shall finalise O&M manuals, containing such information and details as are necessary for 

Auckland Council to carry out the operation and cost-effective maintenance of the system. The 

contents and format of these O&M manuals shall be subject to the approval of Auckland Council and a 

third party expert. 

2.9 Handover 

A plan for handover of the asset to Auckland Council shall be prepared by the designed and reviewed 

/ approved by Auckland Council during the design phase. The handover plan shall include: 

 Confirm timeframes for handover, allowing for a minimum 12 month defects liability period. 

 Confirm which departments will own and maintain each asset. 

 Duration of planting maintenance by the contractor prior to handover to Auckland Council. 

 Responsibility for completing resource consent conditions including groundwater and settlement 

monitoring. 

3.0 Design deliverables 

3.1 Preliminary Design 

3.1.1 Definition 

In the Preliminary Design the drawings and technical documentation are developed to the point where 

a resource consent application may be lodged if required.   

It is expected that no significant changes to line, level, sizing or construction techniques will be 

required at detailed design.  The purpose of detailed design will be to finalize structural calculations 

and produce construction drawings.   

3.1.2 Safety in design 

The Contractor shall conduct a safety in design process for the works. 
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At the Preliminary Design Stage, the Contractor shall take account within the design of: 

 Provision and maintenance of a safe work environment for whole of asset life 

 Provision and maintenance of safe plant and structures 

 Provision and maintenance of safe systems of work 

 Safe use, handling, and storage of plant, substances, and structures 

 Provision of adequate facilities for the welfare at work of workers.  

At Preliminary Design Phase, a Safety in Design Risk Assessment Register is required to identify 

current risk exposure in construction, operation, maintenance and decommissioning, plus the 

proposed risk treatment or improvement opportunity for the preferred option and any residual risks 

with commentary on how they should be managed.  

3.1.3 Preliminary design requirements 

As a minimum, the designer shall undertake the following tasks: 

 Develop options for variations of the concept design including, but not limited to, construction 

methodology, vertical and horizontal alignments, exact locations of features, materials.  The 

purpose of this exercise is for the designer to ensure that an optimum solution is developed for 

detailed design that has the lowest whole-of-life cost whilst still meeting all other project objectives 

and providing a safe working environment throughout the life of the asset. 

 Identifying and scoping any additional investigations the designer considers necessary to properly 

complete the design 

 Preliminary design report.  The designer shall prepare a brief Preliminary design report as 

described below. 

 Preliminary design drawings.  The drawings shall be sufficiently detailed to support the required 

consent applications.  The designer shall allow for all drawings and supporting documents 

required for a consent but they shall include as a minimum: 

o General arrangement drawings 

o Long sections and elevations 

o Working areas 

o Preliminary erosion and sediment control plans 

o Preliminary traffic management plans. 

3.1.4 Preliminary design report and drawings  

The Contractor shall submit a Preliminary Design Report covering the following: 

 Hazards identified and mitigated through the safety in design process followed (either appended 

with a summary within the report or a detailed section within the report). 

 Outline specifications for all key components including all structures and materials. 
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 Key assumptions made. 

 Utility diversions (if required). 

 Key risks and risk management. 

 Recommendations including confirmation that the recommended option meets the project 

objectives or otherwise. 

 Commentary on hydraulic performance.  

 A clear statement of the internal quality control and quality assurance procedures adopted in 

developing the design options. 

 Stakeholder and end-user requirements and confirmation that the preferred option meets agreed 

asset owner requirements. 

 Benefits of the option, and how they can be measured during or after project implementation. 

3.2 Detailed design 

3.2.1 Definition 

In the Detailed Design Stage, the design is finalised and complete construction drawings, 

specifications and any monitoring, QC plans etc are produced.   

3.2.2 Safety in design 

A safety in design assessment is required for the Detailed Design. This safety in design process 

should be continued from the Preliminary design phase. The designer should define the methodology 

used for the risk assessment during this phase for agreement with Auckland Council.  Auckland 

Council will identify the stakeholders that will be involved in the Safety in Design process. 

At the end of the detailed design, a Safety in Design Risk Register and Report is required. All residual 

health and safety risks in construction, operation, design for exceedance, maintenance and demolition 

or disposal shall be clearly described and conveyed. Where relevant, these should be noted on the 

construction drawings if they are to be managed during construction. 

A stand-alone safety in design report is required. All other reports will require a safety in design 

section as part of the design reporting.   

3.2.3 Detailed design requirements 

As a minimum, the Contractor shall undertake the following tasks: 

 Scope confirmation workshop.  The designers project manager and lead technical staff shall all 

attend this workshop.  The purpose of the workshop will be to confirm the preferred solution and 

determine any preferences for final details.  The designer shall prepare minutes of the workshop.  

 Review the preliminary design including; confirmation of the findings of the preliminary design 

report costings, benefits, etc.   

 Carry out all calculations required to finalize materials, structural strengths etc. 
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 Prepare fully detailed Construction Drawings including: 

o Geotechnical information (bore logs) and existing underground and overhead services 

shall be shown on the long sections. 

o Detailed construction site access, storage and site office areas. 

o Locations of existing utility services including details of diversions where required. 

o Waikato No.1 Watermain protection details. 

o Groundwater and settlement monitoring plan. 

o Structural drawings. 

o Any H&S issues and design mitigation assumptions that may affect or be affected by 

construction methodology. 

 Review Standard Specifications and prepare Particular Specifications. 

 Update safety in design and prepare report suitable for hand over to Constructors. 

 Prepare a Geotechnical Baseline Report and agree with Auckland Council.  

 Submit draft drawings, specifications and plans to Auckland Council for review. 

 Finalize pre-construction risk register. 

 Detailed design report as below. 

 Address comments on the detailed design report and drawings.  The designer shall ensure that 

the drawings and documents are properly reviewed and a QA undertaken by the designer prior to 

submission.  Where any errors or omissions are found that Auckland Council considers to be a 

failure of QA or review, the drawings and documents shall be returned to the designer without 

further comment.  The formal review will only be undertaken once the QA issues have been 

resolved.  Auckland Council may appoint a peer review in addition to internal reviews.  The 

designer shall allow for collating and assessing the reviews from Auckland Council and shall 

produce a Construction Documents and Drawing set that adequately addresses the comments. 

3.2.4 Detailed design report and drawings 

The designer shall prepare and submit a Detailed Design Report. The Final Design Report need not 

repeat all the detail of the Preliminary design report but should cover the following: 

 Details of the final design and proposed construction methodology 

 Safety in design considerations in the design process  

 The Contractor’s assessment of hazards and risks (including H&S) to be managed, if appropriate, 

a summary of risks eliminated or minimised through design can also be included 

 Significant changes to the design or departures from the approved Preliminary Design Report 

 Summary of residual risks at contract stage and for whole of life highlighting any remaining high 

risk items 
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 Updates to any technical or specialist reports as a result of amendments since the Preliminary 

design report 

 Advice on any variations that may be required to Resource Consents as a result of such changes. 

 Any departures from the Auckland Council Code of Practice and Standard Specifications 

 Detailed advice on producer statement requirements and the level of construction monitoring 

required by the designer in order to be able to deliver the producer statements. 

Construction drawings, labelled “For Construction”, shall be prepared on the standard Auckland 

Council title block and include the same information as the Preliminary Design drawings plus the 

following:  

 Intended purpose of the asset (if appropriate) 

 Geotechnical information (bore logs) and existing underground and overhead services shall be 

shown on the long sections 

 Updated and more detailed construction site access, storage and site office areas 

 Utility services diversions  

 Groundwater and settlement monitoring plan.  

 Structural drawings. 

 Safety in design considerations to be addressed during construction, operation, maintenance and 

demolition or disposal. 

The designer shall facilitate a meeting with Auckland Council to present and discuss the detailed 

design and the draft construction documentation. The objective of the design meeting is to agree what 

changes (if any) are required to the Draft Construction Documentation before a final version of the 

documentation is signed off. 

Any review does not remove any responsibility from the designer for the correctness or 

appropriateness of the design or construction documents. 

3.2.5 Quality assurance requirements 

The designer shall prepare a project review and audit schedule for the Detailed Design and 

Construction Documentation. This will identify:  

 One or more named reviewers accountable for reviewing technical outcomes, and technical 

reviews planned.  Unless otherwise agreed with Auckland Council, the reviewers shall be those 

named in the Proposal.  Where Auckland Council considers that less qualified staff than those 

shown in the Proposal are offered, revised rates shall be agreed. 

 The designers named Project Director or Sponsor will be accountable for reviewing overall project 

delivery, and project outcome reviews. Auckland Council has an expectation that there will be a 

scope review (10%), a progress review (50%) and an outcome review (90%) as a minimum 
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 All documents will have a QA review before being delivered to Auckland Council, including draft 

reports. The report should include a QA and document control page to identify author, reviewer 

and version control for drafts. 

4.0 Hold points 
In addition to reviews of the design packages and elements described above, specific review of the 

following design items is also required by Auckland Council as they become available: 

 Construction methodology. 

 Staging of Stage 2 and 3. 

 Groundwater management design. 

 Peer review for groundwater drawdown assessment and settlement assessment (long term and 

short term), buoyancy assessment, culvert foundation/bedding design and road backfill design.  

 Waikato No.1 Watermain effects assessment and protection design. 

 Groundwater and Settlement Monitoring and Contingency Plan. 

 Material specifications including shop drawings for pre-cast concrete structures. 

 Groundwater cut-off barrier / slurry wall mix design and testing documentation. 

 Erosion and scour protection design. 

 Obstructions management plan (approach for managing clashes with buried kauri logs etc). 

Additional hold points will be required for the construction phase and these will be outlined by 

Auckland Council prior to construction. 
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g) Auckland Council Code of Practice for Land Development 

h) Auckland Transport Code of Practice 

i) NZ Transport Agency Standards and Guidelines Manual 

j) NZ Transport Agency Standard Specifications and Publications. 

k) NZ Transport Agency Bridge Manual 

Where the above does not explicitly cover all parts or issues relating to the design or construction, 

other codes or standards, such British, Australian or American that are applicable in respect of a part 

or issue shall apply where agreed by the Engineer. 

Standards, manuals and publications shall be read in the following order of priority: 

a) Acts of Parliament 

b) The Design Requirements 

c) Auckland Council Standard Specifications 

d) Auckland Council Code of Practice for Land Development 

e) Auckland Transport Code of Practice 

f) Regulatory authority standards, specifications and guidelines 

g) Australian/New Zealand Standards and guidelines 

h) NZ Transport Agency specifications, standards and guidelines 

i) British Standards 

j) United States Standards. 

Where a guideline document allows for different options or where engineering judgement is required, a 

design report or technical memorandum shall be provided.  

2.2 Safety in Design 

Safety in design must be considered throughout all stags of design and shall include a register, 

reporting and workshop to discuss all of the options which are to be considered for each element of 

the design.  Safety in design considerations shall be made for all key features including but not limited 

to those described in Section 1.3 of this document.  

Safety in design shall include input from Auckland Council Healthy Waters Operations, Community 

Facilities, Auckland Transport, Watercare and any other parties who will be involved with the asset 

throughout its design life. 

2.3 Mana whenua partnership 

A partnership was formed between mana whenua and the Awakeri Wetlands project design team 

during the design of Stage 1 of the Awakeri Wetlands. This partnership must be transitioned to the 

new designer to ensure that mana whenua continued to be partners of the project.  
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2.7 Services 

The designer shall be responsible for incorporating the design of any protection or relocation of any 

known existing services or proposed future services which conflict or cross the proposed work, including 

but not limited to: 

 Fibre optic cables 

 Wastewater pipes and wastewater rising mains 

 Local watermains 

 Overhead power lines 

 Underground power cables 

 Underground communications cables 

 Roads 

Approvals shall be obtained from all relevant utility providers where required and clearances shall be 

provided as per the relevant standards and utility provider requirements. 

2.8 Minimum design requirements 

General design features of the Awakeri Wetlands Stage 3 scope are shown in the Awakeri Wetlands 

Stage 3 Specimen Design Drawings.  The Specimen Design Drawings shall be referred to and 

significant deviations from the key features shown in these drawings shall be documented and 

approved by Auckland Council. 

It is the designer’s responsibility to determine the final design criteria, however the following section 

provides minimum requirement and sets out Auckland Councils expectations. 

2.8.1 Key features of design 

Stage 3 of the Awakeri Wetlands must include the following features: 

 Low flow channel and wetland bench  

 Erosion protection  

 2.5m wide shared path 

 Boardwalks  

 Staircases 

 Informal stepping logs 

 Removable bollards  

 Overland flowpaths 

 Weirs 

 Stormwater connections 

 Road culvert crossing  

 Debris screen 
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 Groundwater cut-off barrier 

 Planting, mulching and erosion control matting  

 In-situ swamp kauri 

2.8.2 Layout, framework plan and wider context 

A framework plan (shown in Figure 2 was prepared by Auckland Council for development adjacent to 

the Awakeri Wetlands to ensure co-ordination between the Awakeri Wetlands layout and the adjacent 

development layout. 

A park and neighbourhood centre is proposed at the eastern end of the Awakeri Wetlands and 

interaction between the wetland, park and neighbourhood centre is required. The designer shall 

communicate with Auckland Council Parks to ensure the park and wetland are well planned and co-

ordinated. 

 

Figure 2 Awakeri Wetlands Stage 3 Framework Plan 

2.8.3 Design Life 

A design life of not less than 100 years shall be allowed for infrastructure assets unless agreed 

otherwise with Auckland Council, taking into consideration the low pH / aggressive ground conditions 

such as potential acid sulphate soils. Further information is available in the Hydrogeology Assessment 

of Effects (GHD, 2016) and the Acid Sulfate Soils Management Plan (GHD, 2017). 

2.8.4 Design flow 

The design of the culvert shall be able to convey up to the 50% AEP, 10% AEP and 1% AEP storm 

event without resulting in: 



Awakeri Wetlands – Stage 3 

Design Requirements 
 

Awakeri Wetlands Stage 3 Design Requirements  October 2023 

 9 

 Flooding of the proposed shared paths or boardwalks in the 50% AEP event 

 Surcharging of the pipe network in the developments beyond the Awakeri Wetland boundary 

during the 10% AEP event. 

 Surcharging of overland flowpaths of developments within the catchment during the 1% AEP 

event. 

Catchment flows for Stage 3 of the Awakeri Wetlands are outlined in Table 2, provided the catchment, 

development and impervious area assumptions from the Awakeri Wetlands Stage 1 Detailed Design 

Report are met. If these assumptions are altered in the developers proposal, then the flows shall be 

recalculated based on the updated assumptions. 

Table 2 Peak flows in the Awakeri Wetlands (Stage 3) 

 

2.8.5 Awakeri Wetlands low flow channel and wetland bench 

The Awakeri Wetlands low flow channel is typically 800mm deep and varies in width. The invert of the 

channel is flat, with a step in elevation at each weir location. Some localised deeper areas are 

proposed.  

On the edges of the low flow channel is a wetland bench where the water level varies from 200mm to 

0mm (refer to Figure 3).  The wetland bench provides a safety warning prior to reaching the deeper 

water, and includes wetland planting for shade, habitat and water quality benefits.  

The low flow channel and wetland bench shall be as per the Specimen Design Drawings unless 

modified and approved via the resource consent process.  In particular levels shall not be modified as 

these form the basis of the groundwater and settlement effects assessment. 
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Figure 3 Typical cross section 

2.8.6 Scour and erosion protection 

The design shall include the 2 year, 10 year and 100 year ARI peak flow scenarios for assessment of 

scour and erosion potential by carrying out a permissible shear stress analysis. Scour protection shall 

be designed and installed at key areas along the channel where the applied shear stress exceeds the 

permissible shear stress of the surface and a structure or boundary is at risk of undercutting or 

damage.  

Large riprap and concrete shall be avoided where possible for scour protection. Naturalised methods 

of scour protection such as planting is preferred.  Oversizing culverts to minimise velocity, energy and 

shear stress is preferred over providing scour protection to dissipate high energy.  Geosynthetic 

materials to reinforce plant roots such as geoweb and enkamat are preferred over hard engineering 

solutions. 

Consideration to lining the underwater base of the wetland with geotextile filter fabric, enkamat and 

gravel shall be made to avoid scour, discharge of sediment and soft exposed peat which can be a 

safety hazard. This also provides a distinct base that can be identified during maintenance or desilting. 

The specimen design drawings provide a high level indication of where erosion protection materials 

are likely to be required based on protecting hard assets.  Monitoring of unreinforced areas is an 

acceptable approach where scour does not risk undermining structures or properties. 

 

Figure 4 Geoweb scour protection, enkamat and gravel lining for underwater wetland base 
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 Concrete strength to be specified by designer. 

 River stone drainage channel on the uphill side of the path to prevent groundwater flowing across 

the path surface 

 Foundation consisting of geoweb filled with drainage metal to allow flow of water underneath path 

without loss of material (similar to permeable paving basecourse) 

 Geotextile under geoweb to prevent drainage metal mixing with subsoils 

 Control joints at 3m spacing 

 Dowel bars at control joints to minimise movement 

 
Figure 6 Footpath detail from Awakeri Wetlands Stage 1 

 
Figure 7 Footpath photo from Awakeri Wetlands Stage 1 

2.8.8 Staircases 

Staircases may be required where the maximum gradient of a path exceeds allowance longitudinal 

slope for shared paths.  If a staircase is proposed, there must be an alternative accessible route 
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available.  Staircases shall be a similar detail to the staircases in the Awakeri Wetlands Stage 1. 

Minimum requirements for the staircases are: 

 Red coloured concrete to match the warning strips on shared path. 

 Exposed aggregate tread. 

 Hand rail matching the Awakeri Wetland Stage 1 staircases. 

 Cycle ramp to match Awakeri Wetlands Stage 1 staircases. 

 Minimum 2.5m wide to match shared path. 

 Tread depth to be 360mm and tread height to be 120mm. 

 

Figure 8 Staircase detail from Awakeri Wetlands Stage 1 

 

Figure 9 Photo of staircase from Awakeri Wetlands Stage 1 

2.8.9 Informal stepping logs 

Informal stepping logs shall be designed to provide informal access from the shared path to useful 

connections within the development or points of interest within the Awakeri Wetlands, where a formal 
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shared path or staircase is not required. The informal stepping logs shall use a similar detail to the 

informal stepping logs in Stage 1 of the Awakeri Wetlands, including: 

 Two sizes of stepping logs to be used to create variability: 

o Size one: 1500mm (L) x 250mm (W) x 150mm (D) 

o Size two: 2000mm (L) x 300mm (W) x 200mm (D) 

 Leading edge and face needs to be refined with a 15-20mm chamfer around top face. 

 Timber for stepping log to be Eucalyptus or similar approved. 

 Stepping logs to have concrete footings which shall be specified by the designer. 

 

 

Figure 10 Informal stepping logs photo from Awakeri Wetlands Stage 1 

 

Figure 11 Stepping log detail 
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2.8.10 Boardwalks 

Boardwalks shall be designed at the approximate locations shown in the Specimen Design Drawings. 

Final localities/alignments may be adjusted to align with the final development lot layout. The 

boardwalks shall use a similar detail to the Awakeri Wetlands Stage Boardwalks including: 

 Straight decking shall be 140mm x 45mm decking. 

 Weaving pattern decking shall be 90mm x 45mm decking. 

 Timber decking pattern with the direction weaving pattern, same Tonka hardwood timber species, 

stainless steel plate running longitudinally between the decking pattern. 

 Timber kerb. 

 Shallow concrete pad foundations designed by a structural engineer. 

 Width to be 2.5m between inside of kerbs. 

 
Figure 12 Boardwalk decking (left) and Boardwalk foundations (right) 

 

Figure 13 Boardwalk detail from Awakeri Stage 1 

2.8.11 Weirs 

Weirs shall be designed at the locations and to the levels shown in the Specimen Design Drawings. 

No changes must be made to this unless the effects are assessed and approved as part of a resource 

consent. 

Weirs shall use a similar detail to the weirs installed in Awakeri Wetlands Stage 1 including: 

 Minimum 6m deep PVC sheetpiles, final depth to be specified by the designer based on 

geotechnical and/or hydrogeological advice. 

 Scour pool with 4m deep PVC sheetpiles around perimeter and concrete base. 



Awakeri Wetlands – Stage 3 

Design Requirements 
 

Awakeri Wetlands Stage 3 Design Requirements  October 2023 

 16 

 Hardwood (Tonka) timber capping on all sheetpiles. 

 Fish passage to be designed with input from a qualified freshwater ecologist and to have a similar 

design to those in Awakeri Wetlands Stage 1. 

 Weirs shall be water tight to maintain an upstream water level at the crest of the timber capping. 

 Allowance for stormwater connections through the scour pool sheet piles. 

 
Figure 14 Weir detail from Awakeri Wetlands Stage 1 

 

Figure 15 Photo of weirs from Awakeri Wetlands Stage 1 

2.8.12 Stormwater Connections 

Stormwater pipes shall only be connected into the Awakeri Wetlands at weir locations. One 

stormwater pipe connection shall discharge into each side of each weir scour pool. The stormwater 

connection shall use a similar detail to the stormwater connections in Awakeri Wetlands Stage 1 

including: 

 Low flow pipe connection to the scour pool to have a maximum size of 500mm OD PE100 

SDR17. Slope of pipe to be determined by designer. 
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 Overflow manhole with scruffy dome at the upstream end of the low flow pipe. The lip level of the 

manhole shall be set below the 10 year ARI event level where possible. Final levels to be 

determined by the designer. 

 Stormwater outfall pipe upstream of the overflow manhole to be made of PE100 SDR17. Slope 

and pipe diameter to be determined by the designer. This pipe will penetrate the slurry wall and a 

specific detail is required to reseal the slurry wall around the pipe. Refer to Awakeri Wetlands 

Stage 1 detail. 

 Pipe bedding and support to be determined by the designer, considering soft peat soils and other 

geotechnical ground conditions. 

 Manhole specifications to be determined by the designer, considering soft peat soils, low pH, 

potential acid sulphate soils. This could include using micro-silica concrete additives, increased 

concrete strength, Hydura products etc. 

 

Figure 16 Stormwater connection detail from Awakeri Wetlands Stage 1 

 

Figure 17 Slurry wall penetration detail 
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2.8.16.4 Culvert groundwater ingress and settlement considerations 

The following groundwater and settlement considerations shall be made when designing culverts 

within Stage 3 of the Awakeri Wetlands: 

 The infrastructure conveying water under the road shall be fully sealed to prevent leakage of 

groundwater and sediments into the culvert over the design life of the structure.  This requirement 

is important for mitigating the risk of groundwater drawdown and settlement of the surrounding 

peat soils. 

 Post tensioning shall be considered if the structure has joints that are at risk of leaking due to 

ground movement. 

 Settlement of the structure (due to the weight of the structure and/or backfill) shall be assessed 

and the impact of any predicted settlement on adjacent structures and services shall be 

considered and mitigated.  Use of lightweight backfill shall be considered where/if appropriate. 

 Settlement of the ground around the structure (due to any anticipated effects on adjacent 

groundwater and soil) shall be assessed and the impact of any predicted settlement on adjacent 

structures and services shall be considered and mitigated. 

 Lightweight backfill such as polyrock may be required to reduce the load on subsoils and manage 

ground settlement. 

 Stiffening of the culvert bedding may also be required by including a geogrid raft or flowable fill to 

mitigate differential settlement across the culvert. 

2.8.16.5 Inlet and outlet structures 

An inlet / outlet structure shall be provided at each end of the culverts. The headwall/wingwalls shall 

be similar to the Grove Road culvert outlet wingwalls and shall include: 

 Wingwalls/headwall shall be parallel with the road (ie. straight concrete retaining walls) 

 Material shall be concrete with an exposed aggregate finish (sandblasted or similar) 

 Height of the headwall shall be minimised to minimise the fall height from above. 

 Mitigation to discourage access by the public, such as planting. 

 Access to be provided for clearing blockages 

 Safety barrier / fence to mitigate fall height.  Safety fence to match the fence on top of the Grove 

Road Culvert outlet structure at the McLennan Wetland. 

 Erosion / scour protection.  Type and extent of erosion protection to minimise visual impact on 

surrounding environment and align with materials used in Stage 1 of the Awakeri Wetlands. 
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Figure 19 Culvert headwall/wingwalls 

2.8.16.6 Buoyancy 

The culvert shall be designed for the effects of buoyancy for suitable scenarios determined by the 

designer based on nearby groundwater monitoring data and Awakeri Wetlands design information. 

2.8.16.7 Road reinstatement 

The design shall include details for road reinstatement after the culvert is installed which shall be 

agreed with Auckland Transport, but at a minimum shall include:  

 A pedestrian crossing shall be designed and approval shall be obtained by Auckland Transport 

any other relevant parties.  The designer shall liaise with Auckland Transport and any other 

relevant parties to determine a suitable crossing detail (ie. signalised, island, zebra crossing). 

 The road corridor shall be upgraded to align with the future road cross section. The designer shall 

liaise with Auckland Transport to determine the future road cross section details. 

2.8.17 Dewatering 

Any dewatering systems used shall be designed and operated so that related settlement does not 

exceed limits prescribed by the Resource Consent Conditions in both long term (post-construction) 

and short term (during construction) scenarios. 

The designer shall also consider how groundwater will be managed during construction. 

2.8.18 Groundwater cut-off barrier 

Previous assessments, as described in the Hydrogeology Assessment of Effects (GHD, 2016) have 

indicated that a vertical groundwater cut-off barrier (7m deep) is required around the perimeter of 

certain areas of the wetland excavation.  
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A shallower slurry wall (3m deep) was also proposed along the perimeter of remaining (lower risk) 

areas to manage groundwater during construction. The location of the proposed slurry wall is shown in 

the Specimen Design Drawings. 

Groundwater barrier requirements 

 The cut-off barrier is required to have a maximum permeability of 1 x 10-8 in order to mitigate 

groundwater drawdown to an acceptable level. 

 The base of the excavation during culvert construction shall also have a maximum permeability of 

1 x 10-8. 

 The vertical groundwater cut-off barrier was proposed as a bentonite-cement slurry wall. The 

slurry wall was proposed as minimum 600mm wide and 7.0m deep.   

 The mix design for the slurry wall shall be provided by the designer, with lab testing and in-situ 

field testing to demonstrate that the required permeability can be met and sufficient curing will be 

achieved. 

 Final design of the slurry wall shall be provided by the designer. 

Quality assurance 

 In-situ QA coring and sampling shall be undertaken during construction to confirm that the 

required permeability requirements have been met for the installed wall. 

 For every hundred meters of the slurry wall, the proper curing of the slurry wall shall be checked 

as follows: 

o Coring should be done no earlier than 14 days in at least 4 locations in the central axis 

of the cut off wall and all the way to the full depth of the cut off wall. 

o Coring will enable checking of cut off wall consistency, depth, verticality and width. 

Holes to be grouted back 

o Number of locations to be drilled will be reviewed and may change in view of the 

encountered results, as further coring could be necessary. 

 Where QA coring or sampling shows non-compliance, the slurry wall shall be repaired to achieve 

compliance. This may involve re-excavating and reinstalling the slurry wall in some sections. 

Contingency plan for obstructions 

A contingency plan is required where the slurry wall installation encounters underground obstructions. 

The Engineer shall be consulted when an obstruction is encountered to determine an appropriate 

action. Actions could include: 

 Investigating the extent of the obstruction through coring, or additional excavating 

 Coring through timber obstructions using an excavator mounted coring tool. 

 Cutting and removing the obstruction. 

 Realigning the cut-off barrier to go around the obstruction. 
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Figure 20 Slurry wall photo 

2.8.19 Debris Screen 

A debris screen shall be designed immediately upstream of the Cosgave Road culvert. The purpose of 

the debris screen is to catch large objects that float down the network during large storms which could 

block the culvert inlet such as mattresses, cars, woody debris, vegetation or other large items. 

The debris screen shall use a similar detail to the debris screen in Awakeri Wetlands Stage 1 

including: 

 Dead hardwood gum trees or similar embedded into the ground in an array designed to capture 

large debris. 

 A maximum opening size of 800mm shall be achieved along the screen in regards to distance 

between each log post. 

 Suitable embedment and a concrete ring for support shall be designed to ensure the logs are 

stable during operation. 

 Dead trees shall also be designed to be easy to replace after damage or at the end of their design 

life. 

 Additional dead trees shall be placed around the screen to achieve a natural aesthetic, rather than 

installing the minimum number of dead trees to achieve performance. 

 Ends of dead trees shall be charred to represent a burnt forest appearance to align with the 

Awakeri Wetlands Stage 1 design. 
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Figure 21 Debris screen detail from Awakeri Wetlands Stage 1 

 

Figure 22 Debris screen from Awakeri Wetlands Stage 1 

2.8.20 Water supply 

A water supply pipeline shall be designed within the project to service drinking water fountains, toilets 

and any other assets within the project or adjacent park area that require water. This shall include at 

least one water meter connection at the boundary, or possibly multiple if multiple connection points 

achieves a better design outcome. 
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 Species to match those used in Stage 1 of the Awakeri Wetlands. 

 Zones, mixes and planting layouts/clumps to match those in Stage 1 of the Awakeri Wetlands. 

 A CPTED analysis shall be used when designing planting zones and shall include the following: 

o Clear sightlines to be maintained along boardwalk crossings, entry points and street 

interfaces 

o Dense, high growth planting zones to be limited to areas where viewshafts are not 

required. 

o Refer to planting zones of the Awakeri Stage 1 planting plan for examples. 

 All plants shall be eco-sourced from the appropriate ecological district. 

 Planting areas to include 100mm of aged arbor mulch. Processed wood chips are not acceptable. 

 Planting areas shall include a minimum of 300mm topsoil or local peat soil. 

 All planted areas below the 10% AEP flood level shall be covered with 100% biodegradable 

coconut matting or similar with jute mesh (no plastic mesh). 

 All planted areas above the 10% AEP flood event shall be covered with a minimum of 100mm 

aged arbor mulch. 

2.9 Handover 

A plan for handover of the asset to Auckland Council shall be prepared by the designed and reviewed 

/ approved by Auckland Council during the design phase. The handover plan shall include: 

 Confirm timeframes for handover, allowing for a minimum 12 month defects liability period. 

 Confirm which departments will own and maintain each asset. 

 Duration of planting maintenance by the contractor prior to handover to Auckland Council. 

 Responsibility for completing resource consent conditions including groundwater and settlement 

monitoring. 

3.0 Design deliverables 

3.1 Preliminary Design 

3.1.1 Definition 

In the Preliminary Design the drawings and technical documentation are developed to the point where 

a resource consent application may be lodged if required.   

It is expected that no significant changes to line, level, sizing or construction techniques will be 

required at detailed design.  The purpose of detailed design will be to finalize structural calculations 

and produce construction drawings.   

3.1.2 Safety in design 

The Contractor shall conduct a safety in design process for the works. 
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At the Preliminary Design Stage, the Contractor shall take account within the design of: 

 Provision and maintenance of a safe work environment for whole of asset life 

 Provision and maintenance of safe plant and structures 

 Provision and maintenance of safe systems of work 

 Safe use, handling, and storage of plant, substances, and structures 

 Provision of adequate facilities for the welfare at work of workers.  

At Preliminary Design Phase, a Safety in Design Risk Assessment Register is required to identify 

current risk exposure in construction, operation, maintenance and decommissioning, plus the 

proposed risk treatment or improvement opportunity for the preferred option and any residual risks 

with commentary on how they should be managed.  

3.1.3 Preliminary design requirements 

As a minimum, the designer shall undertake the following tasks: 

 Develop options for variations of the concept design including, but not limited to, construction 

methodology, vertical and horizontal alignments, exact locations of features, materials.  The 

purpose of this exercise is for the designer to ensure that an optimum solution is developed for 

detailed design that has the lowest whole-of-life cost whilst still meeting all other project objectives 

and providing a safe working environment throughout the life of the asset. 

 Identifying and scoping any additional investigations the designer considers necessary to properly 

complete the design 

 Preliminary design report.  The designer shall prepare a brief Preliminary design report as 

described below. 

 Preliminary design drawings.  The drawings shall be sufficiently detailed to support the required 

consent applications.  The designer shall allow for all drawings and supporting documents 

required for a consent but they shall include as a minimum: 

o General arrangement drawings 

o Long sections and elevations 

o Working areas 

o Preliminary erosion and sediment control plans 

o Preliminary traffic management plans. 

3.1.4 Preliminary design report and drawings  

The Contractor shall submit a Preliminary Design Report covering the following: 

 Hazards identified and mitigated through the safety in design process followed (either appended 

with a summary within the report or a detailed section within the report). 

 Outline specifications for all key components including all structures and materials. 
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 Key assumptions made. 

 Utility diversions (if required). 

 Key risks and risk management. 

 Recommendations including confirmation that the recommended option meets the project 

objectives or otherwise. 

 Commentary on hydraulic performance.  

 A clear statement of the internal quality control and quality assurance procedures adopted in 

developing the design options. 

 Stakeholder and end-user requirements and confirmation that the preferred option meets agreed 

asset owner requirements. 

 Benefits of the option, and how they can be measured during or after project implementation. 

3.2 Detailed design 

3.2.1 Definition 

In the Detailed Design Stage, the design is finalised and complete construction drawings, 

specifications and any monitoring, QC plans etc are produced.   

3.2.2 Safety in design 

A safety in design assessment is required for the Detailed Design. This safety in design process 

should be continued from the Preliminary design phase. The designer should define the methodology 

used for the risk assessment during this phase for agreement with Auckland Council.  Auckland 

Council will identify the stakeholders that will be involved in the Safety in Design process. 

At the end of the detailed design, a Safety in Design Risk Register and Report is required. All residual 

health and safety risks in construction, operation, design for exceedance, maintenance and demolition 

or disposal shall be clearly described and conveyed. Where relevant, these should be noted on the 

construction drawings if they are to be managed during construction. 

A stand-alone safety in design report is required. All other reports will require a safety in design 

section as part of the design reporting.   

3.2.3 Detailed design requirements 

As a minimum, the Contractor shall undertake the following tasks: 

 Scope confirmation workshop.  The designers project manager and lead technical staff shall all 

attend this workshop.  The purpose of the workshop will be to confirm the preferred solution and 

determine any preferences for final details.  The designer shall prepare minutes of the workshop.  

 Review the preliminary design including; confirmation of the findings of the preliminary design 

report costings, benefits, etc.   

 Carry out all calculations required to finalize materials, structural strengths etc. 
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 Prepare fully detailed Construction Drawings including: 

o Geotechnical information (bore logs) and existing underground and overhead services 

shall be shown on the long sections. 

o Detailed construction site access, storage and site office areas. 

o Locations of existing utility services including details of diversions where required. 

o Groundwater and settlement monitoring plan. 

o Structural drawings. 

o Any H&S issues and design mitigation assumptions that may affect or be affected by 

construction methodology. 

 Review Standard Specifications and prepare Particular Specifications. 

 Update safety in design and prepare report suitable for hand over to Constructors. 

 Prepare a Geotechnical Baseline Report and agree with Auckland Council.  

 Submit draft drawings, specifications and plans to Auckland Council for review. 

 Finalize pre-construction risk register. 

 Detailed design report as below. 

 Address comments on the detailed design report and drawings.  The designer shall ensure that 

the drawings and documents are properly reviewed and a QA undertaken by the designer prior to 

submission.  Where any errors or omissions are found that Auckland Council considers to be a 

failure of QA or review, the drawings and documents shall be returned to the designer without 

further comment.  The formal review will only be undertaken once the QA issues have been 

resolved.  Auckland Council may appoint a peer review in addition to internal reviews.  The 

designer shall allow for collating and assessing the reviews from Auckland Council and shall 

produce a Construction Documents and Drawing set that adequately addresses the comments. 

3.2.4 Detailed design report and drawings 

The designer shall prepare and submit a Detailed Design Report. The Final Design Report need not 

repeat all the detail of the Preliminary design report but should cover the following: 

 Details of the final design and proposed construction methodology 

 Safety in design considerations in the design process  

 The Contractor’s assessment of hazards and risks (including H&S) to be managed, if appropriate, 

a summary of risks eliminated or minimised through design can also be included 

 Significant changes to the design or departures from the approved Preliminary Design Report 

 Summary of residual risks at contract stage and for whole of life highlighting any remaining high 

risk items 

 Updates to any technical or specialist reports as a result of amendments since the Preliminary 

design report 
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 Advice on any variations that may be required to Resource Consents as a result of such changes. 

 Any departures from the Auckland Council Code of Practice and Standard Specifications 

 Detailed advice on producer statement requirements and the level of construction monitoring 

required by the designer in order to be able to deliver the producer statements. 

Construction drawings, labelled “For Construction”, shall be prepared on the standard Auckland 

Council title block and include the same information as the Preliminary Design drawings plus the 

following:  

 Intended purpose of the asset (if appropriate) 

 Geotechnical information (bore logs) and existing underground and overhead services shall be 

shown on the long sections 

 Updated and more detailed construction site access, storage and site office areas 

 Utility services diversions  

 Groundwater and settlement monitoring plan.  

 Structural drawings. 

 Safety in design considerations to be addressed during construction, operation, maintenance and 

demolition or disposal. 

The designer shall facilitate a meeting with Auckland Council to present and discuss the detailed 

design and the draft construction documentation. The objective of the design meeting is to agree what 

changes (if any) are required to the Draft Construction Documentation before a final version of the 

documentation is signed off. 

Any review does not remove any responsibility from the designer for the correctness or 

appropriateness of the design or construction documents. 

3.2.5 Ground improvements 

The designer shall identify in its Detailed Design Report: 

 What ground improvements, if any, are proposed 

 The methods used to quantify their extent and effectiveness, and 

 The precedent that has been followed in their development. 

The methods and precedent shall be referenced in the Detailed Design Report. The effectiveness of 

ground improvement shall be demonstrated by field testing. 

3.2.6 Quality assurance requirements 

The designer shall prepare a project review and audit schedule for the Detailed Design and 

Construction Documentation. This will identify:  
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 One or more named reviewers accountable for reviewing technical outcomes, and technical 

reviews planned.  Unless otherwise agreed with Auckland Council, the reviewers shall be those 

named in the Proposal.  Where Auckland Council considers that less qualified staff than those 

shown in the Proposal are offered, revised rates shall be agreed. 

 A named Project Director or Sponsor accountable for reviewing overall project delivery, and 

project outcome reviews planned. Auckland Council has an expectation that there will be a scope 

review (10%), a progress review (50%) and an outcome review (90%) as a minimum 

 All documents will have a QA review before being delivered to the Auckland Council, including 

draft reports. The report should include a QA and document control page to identify author, 

reviewer and version control for drafts. 

3.3 Geotechnical design criteria 

Recent geotechnical investigations are provided in the Geotechnical Investigations Report (GHD 

2016) and the Geotechnical and Ground Settlement Effects Report (GHD, 2016). This is for 

information only and the designer is responsible for preparing updated geotechnical investigations and 

assessments to support their design.  

3.3.1 Ground conditions 

The ground conditions for the project area are described in the Geotechnical Investigations Report 

(GHD 2016) and the Geotechnical and Ground Settlement Effects Report (GHD, 2016) This is for 

information only and the designer is responsible for preparing updated geotechnical investigations and 

assessments to support their design. 

3.3.2 Groundwater 

Groundwater information is provided in the Hydrogeology Assessment of Effects (GHD, 2016). This is 

for information only and the designer is responsible for gathering updated groundwater information 

and preparing an updated hydrogeology assessment. 

3.3.3 Seismic design 

The designer shall consider seismic hazards and liquefaction risks in the design of the project.  

Some information is provided in the Geotechnical and Ground Settlement Effects Report (GHD, 2016). 

This is for information only and the designer is responsible for preparing updated seismic hazard and 

liquefaction assessments.. 

3.3.4 Geotechnical Baseline Report (GBR) 

The designer shall prepare a GBR for the project. 

The purpose of the GBR is to provide a single source contract document containing measurable 

contractual descriptions of the geotechnical conditions to be anticipated or to be assumed to be 

anticipated during construction.  In the event of the project running into difficulties due to ground 

conditions, the GBR can be used to decide if the conditions are unforeseen and therefore create 
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potential for a claim or fall within the conditions expected at the site.  This does not present any 

ambiguous interpretation of conditions or any uncertainty.  Only measurable, quantitative terms used. 

The GBR shall present a very concise contractual summary of the ground model that the Contractor 

should allow for when tendering for the construction. 

The GBR shall be prepared in general accordance with the Essex, R.J., 1996, Geotechnical Baseline 

Reports for Underground Construction: Guidelines and Practices published by the American Society of 

Civil Engineers, as amended by this contract. 

The GBR shall contain: 

 A brief summary description of the material types expected to be encountered. 

 The estimated amounts and distribution of different materials along the alignment, typically 

presented as an estimate of the percentage of the project (for example, linear metres of tunnel) 

that each material type will make up.  This shall be given as a predicted range to allow for 

geological uncertainty. 

 Geotechnical and groundwater parameters, and expected behaviours, for each of these materials, 

given as a predicted range to allow for geological uncertainty.  Include strength, permeability, 

grain size, mineralogy, predicted pumping rates, predicted settlement and any other aspects 

which could impact on construction.  Wherever possible, these shall be expressed in quantitative 

terms, and should present the expected distribution envelope of each parameter within the range. 

 Descriptions of geotechnical and man-made sources of potential difficulty or hazards that could 

impact the construction process (such as boulders, bedrock variability, contaminated 

groundwater, subsurface obstructions, unstable slopes, adjacent activities). 

 A description of the anticipated construction methodology with which the baselines are 

associated.  The baseline statements should be clear that the ground can be expected to behave 

differently with alternative tools, methods, sequences and equipment. 

The GBR shall not contain: 

 Ambiguous or vague interpretations 

 Descriptions or parameters that cannot be easily measured or assessed and recorded during 

construction 

 Qualitative terms such as ‘large’ or ‘major’ unless these are clearly defined. 
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3.4 Operation and Maintenance 

A Draft Operations and Maintenance (O&M) Manual shall be supplied with the proposed design 

solution to enable the proposed solution to be fully assessed and understood by the asset owner.  The 

Draft O&M Manual will include maintenance of fittings, plant and machinery requirements, traffic 

management, isolation, dewatering (and treatment/disposal of this water), pipe inspection, 

sediment/debris removal and decommissioning. Auckland Council may engage a third party 

operations expert to review the acceptability of the solution and the O&M Manual. 

The design shall provide for safe personnel access to enable a walk-through of the full length of the 

new infrastructure for operational and maintenance purposes. 

The designer shall finalise O&M manuals, containing such information and details as are necessary for 

Auckland Council to carry out the operation and cost-effective maintenance of the system. The 

contents and format of these O&M manuals shall be subject to the approval of Auckland Council and a 

third party expert. 

4.0 Hold points 
In addition to reviews of the design packages and elements described above, specific review of the 

following design items is also required by Auckland Council as they become available: 

 Construction methodology. 

 Staging of Stage 2 and 3. 

 Groundwater management design. 

 Peer review for groundwater drawdown assessment and settlement assessment (long term and 

short term), buoyancy assessment, culvert foundation/bedding design and road backfill design.  

 Groundwater and Settlement Monitoring and Contingency Plan. 

 Material specifications including shop drawings for pre-cast concrete structures. 

 Groundwater cut-off barrier / slurry wall mix design and testing documentation. 

 Erosion and scour protection design. 

 Obstructions management plan (approach for managing clashes with buried kauri logs etc). 

 Landscape design drawings and report. 

 Planting plans. 

 Preliminary design (Report and Drawings) 

 Detailed design (Report and Drawings) 

Additional hold points will be required for the construction phase and these will be outlined by 

Auckland Council prior to construction. 
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1.1 Purpose 

The purpose of this report is to document the detailed design of Stage 1A of the Awakeri 
Wetlands. 

1.2 Scope 

The scope of this report is to: 

 Document the detailed design of Stage 1A of the Awakeri Wetlands. 

 Document the design philosophy and design practices relating to the detailed design. 

 Provide a record of the key decisions and Safety in Design provisions. 

 Document the anticipated maintenance requirements and project risks. 

The scope of Stage 1A of the Awakeri Wetlands project includes design of the features required 
for the channel to operate for stormwater management, primarily as a stormwater conveyance 
system. This includes: 

 Bulk earthworks. 

 Erosion and scour protection. 

 Weirs. 

 Footpaths. 

 Boardwalks. 

 Culverts. 

 Groundwater cut-off barriers. 

 Other works required for construction to make the stormwater system operational. 

The scope of Stage 1A of the Awakeri Wetlands excludes additional structures such as high 
level pedestrian bridges or urban design / landscaping features which will be included in Stage 
1B.  Planting will happen concurrently during Stage 1A, however the specifics relating to 
planting are documented separately by Auckland Council. 

The planting forms an essential part of the erosion protection regime.  Discussions with 
Auckland Council have been undertaken to coordinate the type of plants, as discussed further in 
Section 4.7.1 and in Section 6.5. As part of this liaison Auckland Council have confirmed that 
the plants being selected will have extensive root systems.  The root systems of the planting are 
relied on as one strategy for mitigating scour within the channel as discussed within this report 
and is an integral part of the design. 

1.3 Assumptions and Limitations 

This report has been prepared by GHD for Auckland Council and may only be used and relied on 
by Auckland Council for the purpose agreed between GHD and the Auckland Council as set out 
in this report. 

GHD otherwise disclaims responsibility to any person other than Auckland Council arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent 
legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those 
specifically detailed in the report and are subject to the scope limitations set out in the report.  
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The opinions, conclusions and any recommendations in this report are based on conditions 
encountered and information reviewed at the date of preparation of the report. GHD has no 
responsibility or obligation to update this report to account for events or changes occurring 
subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions 
made by GHD described in this report. GHD disclaims liability arising from any of the assumptions 
being incorrect. 

GHD has prepared this report on the basis of information provided by Auckland Council and 
others who provided information to GHD (including Government authorities), which GHD has not 
independently verified or checked beyond the agreed scope of work. GHD does not accept liability 
in connection with such unverified information, including errors and omissions in the report which 
were caused by errors or omissions in that information. 
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2. Project Overview 
2.1 Awakeri Wetlands  
The proposed Awakeri Wetlands will extend from 989-999 Papakura-Clevedon Road in the 
south-east to 91 Grove Road in the west.  A northern branch will extend northwards towards 
Walters Road. 

In general the Awakeri Wetlands will provide stormwater servicing for future development of 
Areas 2A, 2B and part of Area 4 (2B4) of the Takanini Structure Plan.  At present the area is 
significantly impacted by the 1% AEP (Annual Exceedance Probability) floodplain, restricting 
development of the area. 

The proposed channel will: 

 Provide for the full 1% AEP flows, effectively removing the floodplain from surrounding 
land. 

 Offer an ecological corridor (both terrestrial and aquatic) that would otherwise not be 
provided.  

 Deliver stormwater servicing for development within the catchment area that is not 
currently presented.  

 Afford an open space with significant amenity value and the provision for pedestrian 
linkages and cycleways. 

The Awakeri Wetlands consists of two main branch channels; the main channel and the 
northern branch channel. 

Main channel  

The main channel has a length of 1.55 km of open waterway, ranging in depth between 2 m and 
4 m below ground level.  The channel has an approximate gradient of 0.28% and a total width 
(at the 1% AEP water level) ranging from 20 m to 37 m.  The low flow water width is typically 
14 m wide but varies substantially in width and depth. 

Northern channel 

The northern channel has a length of 0.7 km of open waterway, ranging in depth between 2.4 m 
and 3.8 m below ground level.  The channel has an approximate gradient of 0.20% and a total 
width (at the 1% AEP water level) of approximately 25 m. The low flow water width is typically 
14 m wide but varies substantially in width and depth. 

The Awakeri Wetlands is designed with a meandering low flow series of discrete water bodies 
or wetlands, with a permanent water depth of about 0.8 m controlled by weirs at approximately 
100 m centres longitudinally along the base of the channel. These provide an ecological benefit 
and limit groundwater drawdown. Generally the low flow channel base width varies between 3-
6 m and has side slopes of 2H:1V, with an intermediate flat wetland bench.  Above the wetland 
bench are riparian planted channel banks with slope batters 4H:1V integrated into landscape 
features such as shared paths and play areas.   

Figure 2 provides a typical cross section of the Awakeri Wetlands. 
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Constructed in 2002, this wetland already receives stormwater from the Housing New Zealand 
development and Papakura Military Camp through to Bruce Pulman Park in the north; and Willis 
Road and Clevedon Road to the south.  The wetland provides attenuation and treatment for the 
greater catchment before discharge.  Currently the wetland passes forward flows to the Gills 
Road pond and will continue to do so in the future with only high flows being conveyed through 
the new Artillery Drive tunnel.  

The McLennan Wetland is designed to accept flows from the Old Wairoa Road catchment, 
which includes the catchment area of the Awakeri Wetlands.  The McLennan Wetland has been 
included in a hydrological model, built and held by Auckland Council. The model indicates that 
there is enough storage to attenuate flows to an acceptable level which the Artillery Drive 
Tunnel has been designed in accordance with. 

Part 3 - Grove Road Culvert  

A new culvert that will convey flows from the Awakeri Wetlands catchment to the McLennan 
Wetland.   

The location of the Grove Road Culvert was altered from the location shown in the Grove Road 
Structure Plan. The structure plan showed the channel running through the middle of 61 Grove 
Road and connecting to the proposed Grove Road Culvert at Matheson Street.   

The property at 61 Grove Road has subdivision consent and physical works on site are near 
completion for Stage 1 of their development. As a consequence; the route defined in the 
Structure Plan is no longer viable.  The optimal location for the box culvert connection was 
therefore to the north of the northern boundary of 61 Grove Road.  This allows minimal 
dissection of private properties and optimises the drainage potential of the surrounding land.   

The Grove Road Culvert has been designed by Jacobs (NZ) Ltd and is a separate project to the 
Awakeri Wetlands. 

Construction is currently underway with completion expected April / May 2018.  

Part 4 - Awakeri Wetlands  

As outlined in this report, a new 2.3 km open channel that will convey flows from part of the Old 
Wairoa Road catchment (Old Wairoa Road in the south-west to Walters Road in the north) to 
the Grove Road Culvert.  The construction of the channel will take 2-3 years for completion of all 
stages.   

2.4 Zoning and Special Housing Areas 

The zoning of the catchment is based on the Unitary Plan zoning. Area 2B4 is currently zoned 
Future Urban, and therefore a similar level of development has been assumed to the 
surrounding areas and assumptions made based on existing information from Auckland Council, 
as described in this report. 

2.5 Network Discharge Consent 

The Old Wairoa Road Catchment Management Plan (CMP) (PDC, 2004) defines the catchment 
boundary for the McLennan Wetland.  In 2010 the boundary shown in the CMP increased to 
include part of the Takanini South Catchment through CMP Variation 33738 (2010).  This 
additional area is shown as the ‘Wallace’ area. 

A “trunk stormwater conveyance system to serve areas 2A, 2B and 2B4” is consented under the 
Network Discharge Consent 34887 (NDC).  The Awakeri Wetlands is the proposed 
infrastructure for servicing these areas and the Wallace area to the north. 
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2.6 Draft Central Papakura ICMP 

The Draft Central Papakura Integrated Catchment Management Plan ICMP (PDC, 2007) 
documents the overarching stormwater conveyance approach for the catchment.  The ICMP 
outlines a potential alignment for the Awakeri Wetlands.   

The ICMP alignment is similar to the main channel alignment proposed in this report; with the 
main difference at the eastern end where the ICMP alignment splits into two channels. The 
ICMP channel excludes the proposed Northern Branch channel and services part of the 2A 
catchment using a piped stormwater system. 

2.7 Concept design 

The concept design was developed by GHD in July 2014 as part of the Notice of Requirement 
process and is described in the Takanini Stormwater Conveyance Channel Infrastructure Report 
(GHD, 2014). The Concept Design concluded that a conveyance channel was the most 
beneficial and recommended stormwater solution for the catchment, compared to a piped 
solution, or piped / pond hybrid system.   

Refer to the Plan amendment 48 – Takanini stormwater conveyance corridor (Auckland Council, 
2014) for more detail. 

2.8 Scheme design 

The scheme design was developed by GHD in July 2016 as part of the Resource Consent 
process and is described in the Takanini Stormwater Conveyance Channel Stormwater Report 
(GHD, 2016a).  The Scheme Design outlined the key features, effects and mitigation of effects 
for the TSCC.   
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3. Existing Environment 
The following section provides a brief description of known future works and a general description 
of how the existing environment will be affected by the proposed works.  

3.1 Site setting 

3.1.1 Land use 

The majority of land within the conveyance catchment has historically been pastoral with large 
lifestyle blocks and a relatively low intensive nature.  Recently, large areas of land have begun 
developing into residential areas to a high density. 

Consents have already been obtained for development of sites within the catchment, subject to 
temporary stormwater solutions, on the proviso that once the Awakeri Wetlands are built, these 
sites will be connected to it.  These include: 

 The Grove at 61 Grove Road (Equinox Group). 

 54, 64, 74 and 94 Cosgrave Road. 

 Kauri Flats School at 181 and 191 Walters Road. 

 201 Walters Road. 

 Twin Parks Estate at 989 to 999 Papakura-Clevedon Road (Cappella Papakura 
Developments Ltd). 

 Papakura Residential at 965 Old Wairoa Road and 965 to 973 Papakura-Clevedon Road 
(Cabra Investments Ltd). 

 Part of the Montgomery development at 881 to 899 Papakura-Clevedon Road. 

These sites are at different stages of development, from concept stage to bulk earthworks.  
Houses have been established at 61 Grove Road (The Grove) and at the Cappella development 
(Twin Parks Estate). Additional houses are currently still under construction within both of these 
developments. 

The developments above are shown on drawing 51-33411-C006 (see Appendix C). 

Other properties that have expressed their intention to develop within the next 12 months 
include: 

 169 Walters Road. 

 122 Cosgrave Road. 

 130 Cosgrave Road. 

 99 Grove Road. 

3.1.2 Topography 

The catchment is essentially flat in nature; except for the eastern portion where it falls from 
approximately 67 m over a distance of 0.8 km to 26 m; with an average slope of about 3 %.   

From here; the catchment falls from an RL of 26 m over 1.7 km to an RL of 22 m at Grove 
Road.  This provides an average slope for the flat portion of about 0.24 %. 
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3.1.3 Existing stormwater and features 

There is no formalised drainage across the catchment with small dissected channels and farm 
drains connecting to roadside table drains.  The existing natural streams in the region are very 
short and have little to nil baseflow during the summer months (PDC, 2007).   

The roadside table drains along Cosgrave Road and Walters Road collect overland flow and 
have limited conveyance capability.  These roadside drains are deeply incised, up to about 2 to 
2.5 m in depth. Generally, the roadside drains store water and discharge to ground soakage 
when water tables are low over summer.  Figure 4 shows the table drain on Cosgrave Road.  

 

Figure 4  Cosgrave Road table drain 

To the west of Grove Road and south of Fernaig Street and Pukeroa Place stormwater is 
reticulated.  Most of these flows are directed to the wetland located in McLennan Park.  This 
wetland (the McLennan wetland) is designed to attenuate and treat flows from the Old Wairoa 
Road catchment before discharge via Gills Pond to the Pahurehure Inlet and is discussed 
further in Section 3.2. 
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3.1.6 Surface water and discharge to ground 

The majority of stormwater in the undeveloped areas of the Awakeri Wetlands catchment and 
surrounding rural areas enters the ground via direct infiltration.  Impervious surfaces in areas 
designated as rural discharge to ground soakage or open channels.  Soakage test results 
indicate some of the highest soakage rates were found within peat areas.  However, sample 
testing indicated the peat also had low permeability.   

The stormwater from developed areas are generally conveyed via pipe networks or swales and 
will generally be piped into the Awakeri Wetlands at the weir locations. 

3.1.7 Groundwater 

Groundwater level monitoring data has been collected over the past 33 months (depending on 
location) to establish seasonal variation in groundwater levels.  This data is included in Takanini 
Stormwater Conveyance Channel Geotechnical Investigation Report (GHD, 2016c) and in the 
Takanini Stormwater Conveyance Channel Stage 1 Groundwater and Settlement Monitoring 
and Contingency Plan (GSMCP) (GHD, 2017). The latest data can be provided on request. 

Depths to groundwater in the shallow unconfined aquifer system range from 0.0 m in the 
eastern part of the subject site to 1.0 m to 1.5 m near Cosgrove Road and are >1.5 m depth in 
the south western part of the site near Grove Road.   

3.1.8 Existing utilities 

Existing services are outlined in Drawing 51-33411-C008 which include: 

Stormwater 

As already noted, a large portion of the Awakeri Wetlands catchment area is not serviced by a 
formal stormwater network.  The developed and developing areas of the catchment typically 
include stormwater attenuation which discharge at predevelopment levels to the roadside table 
drains or existing stormwater networks at the catchment extents.   

Water  

Watercare Services Limited (WSL) through Veolia Water provides reticulated potable water to 
residential properties within the Awakeri Wetlands catchment area along Cosgrave Road, 
Walters Road and Grove Road.  The following water assets are known to be within the area: 

 1200 mm diameter CLS water pipe along the west side of Cosgrave Road (Waikato No.1 
Trunk Watermain discussed further below) 

 100 mm diameter PVC pipe along the west side of Cosgrave Road. 

 100 mm diameter AC abandoned water pipe along the east side of Cosgrave Road. 

 250 mm diameter PE pipe along the east side of Grove Road. 

 100 mm diameter PVC pipe along the west side of Grove Road. 

 175 mm diameter CLS and 100 mm diameter AC abandoned water pipes along the east 
side of Grove Road. 

 100 mm diameter AC pipe along the south side of Walters Road. 

 PE pipes within the development at 61 Grove Road (along Saddleback Crescent, Bellbird 
Street and Stitchbird Crescent). 

New water pipes are proposed along Walters Road by developers and these are discussed 
further in the Walters Road culvert Detailed Design Report (GHD,2017). 
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Waikato No. 1 trunk watermain 

A 1,200 mm diameter watermain owned by Watercare Services Ltd runs along the western side 
of Cosgrave Road and has an estimated depth to invert varying between approximately 2.5 m to 
3.0 m.  This is a strategic main, supplying the bulk of potable water to Auckland.   

There is a fibre optic cable above the watermain for communication purposes with a direct link 
to the Waikato Treatment Plant. 

Wastewater 

The Takanini Sewer which runs through Bruce Pulman Park is the proposed wastewater 
discharge location for developments within the Awakeri Wetlands catchment.  The closest 
current (2017) connection point to the Awakeri Wetlands is at 169 Walters Road which is at a 
525 RCRRJ pipe and manhole. 

Currently, there are two known rising mains in the area which discharge to the Takanini Sewer 
at 169 Walters Road. One is along Grove Road from the 61 Grove Road development, and the 
other along Cosgrave Road from the Cappella and Cabra developments. These rising mains 
discharge to the north at the watercare trunk line near Walters Road, which is the proposed 
connection for future wastewater. 

There is no existing wastewater servicing for the undeveloped areas within the catchment.  As 
development of the catchment commences, wastewater servicing is being constructed by 
developers.  The wastewater is owned and operated by Veolia.   

The residential areas adjacent to the catchment such as Fernaig Street and Corkill Place are 
reticulated with wastewater and water services.  Refer to Drawing 51-33411-C008. 

Gas 

A 356 OD PE Vector high pressure gas transmission pipeline traverses through areas 2B and 
2B4 with an average depth of cover of 900 mm and has a 12 m wide designation.  The gas 
main travels in a north-south direction between Settlement Road and Hamlin Road, as shown in 
Drawing 51-33411-C008.   

Power 

Historically, power has been transmitted in overhead lines.  Some new developments such as at 
Old Wairoa Road are installing underground power systems. Hence there is a mixture of 
overhead and underground power throughout the area. 

There are no significant known high voltage feeds in this area.  

Telecom and Vodafone 

There are existing Telecom and Vodafone services along Cosgrave Road, Grove Road and the 
local roads adjacent to the Awakeri Wetlands catchment. 

3.2 McLennan wetland 

Existing and consented wetland 

The McLennan wetland was constructed in 2002, this wetland already receives stormwater from 
the Housing New Zealand development and Papakura Military Camp through to Bruce Pulman 
Park in the north; and Willis Road and Clevedon Road to the south.  The wetland provides 
attenuation and treatment for of the Old Wairoa Road catchment as per Figure 7. 
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Figure 7 McLennan wetland sub-catchment map (Old Wairoa Road CMP 
Variations, 2009) 

The wetland currently has an embankment top level of RL 16.00 m and an emergency spillway 
level of RL 15.1 m.   

Network Discharge Consent 37205, 33738 and 33538 specify that prior to any further 
development commencing in areas 2A, 2B or 2B4 (ie. The construction of the Awakeri 
Wetlands) the following works will be undertaken: 

 Increase of embankment level from RL 16.0 m to RL 16.2 m. 

 Increase of spillway level from RL 15.1 m to RL 15.4 m. 

3.3 Capacity downstream 

The capacity of the downstream network has been considered and discussed in the Takanini 
Stormwater Conveyance Channel Stormwater Report (GHD, 2016a).   

3.4 Water quality 

For the pre-developed scenario, during the Water Quality rainfall event (1/3 50% AEP event), 
rainfall onto the Awakeri Wetlands catchment is expected to soak through the soil, with little 
runoff being produced.   

For the developed areas adjacent to the proposed Awakeri Wetlands catchment; water quality 
treatment is provided by the McLennan Wetland discussed in Section 3.2. The efficiency of the 
upper McLennan Wetland has been estimated at 72% (PDC, 2004). 

There is another stormwater treatment pond at the downstream end of the Old Wairoa Road 
catchment; the Gills Road Pond.  The Gills Road Pond provides stormwater treatment for the 
Old Wairoa Road catchment prior to discharging to the Pahurehure Inlet. 

There is a requirement for developments in the area to discharge stormwater into soakage 
devices, which will mitigate some contaminants from entering the downstream receiving 
environment during small rainfall events (<15mm). 
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4. Methodology and Design Parameters 
4.1 Design requirements 

The Awakeri Wetlands has been designed to accommodate the following elements: 

1. Convey the 1% AEP flows that are conveyed to the designation boundary wholly within 
the channel extent and subsequently within the designation. The design does not include 
earthworks outside the designation within private developments that would be required to 
get overland flow from the adjacent land into the channel. The design assumes that these 
works will be undertaken by the developers in accordance with their own designs. 

2. Provide a permanent water level to support the development of a natural aquatic 
ecosystem. 

3. Provide low flow operation levels of the channel at a suitable depth to allow piped flow 
from adjacent catchment areas to flow with a free discharge at low flows (not drowned) 
where practical. 

4. Provide suitable 1% AEP flow levels in the channel to allow properties at the catchment 
extents to design overland flow paths with sufficient capacity and grade to discharge to 
the channel. 

5. Provide a safe environment for the community and for those staff undertaking the 
operation and maintenance of the channel.  

6. Provide for additional amenity value within the designated area where possible.  

7. Make provision of the development of footpaths and cycleways. 

4.1.1 Design standards 

The design requirements for relevant components of the Awakeri Wetlands are discussed in this 
section. The relevant design guides and reference material that have been referred in this report 
include, but are not limited to: 

Wetland / channel and hydraulic structures (culverts, pipes, weirs) design 

 TP108 (Auckland Regional Council, 1999) 

 TP10 (Auckland Regional Council, 2003) 

 Queensland Urban Drainage Manual (Department of Energy and Water Supply, 2013) 

 Auckland Council Stormwater Code of Practice (Auckland Council, 2015) 

 Hydraulics of Precast Concrete Conduits (Concrete Pipe Association of Australasia, 
1997) 

Shared paths and boardwalks 

 Auckland Transport Code of Practice (Auckland Transport, 2017) 

 Tracks and Outdoor Visitor Structures SNZ HB 8630:2004 (SNZ, 2004) 

Design criteria for the Awakeri Wetlands has been summarised in Table 1 below, based 
generally on the above publications.   
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representation of the flow at each junction.  However between junctions the flow rate could be 
deduced from interpolation. 

The Cabra pond has been represented in HEC-HMS by a reservoir linked to an Elevation-Area 
Function and an Elevation-Discharge Function which was derived from the pond routing carried 
out by GHD. 

The flow predicted by the HEC-HMS model matches the MIKE11 modelling and confirms that 
the peak flow predictions are within acceptable levels of accuracy suitable for the purpose of 
this design. 

Refer to Appendix B for HEC-HMS model outputs. 

4.6 Sensitivity analysis 

A sensitivity analysis was carried out on the impervious area assumptions for the catchment.  
The 1% AEP model was run using a base of 70% impervious area for each sub-catchment, 
adjusted further as above for the Mill Road Corridor (+3% for the three sub-catchments that Mill 
Road runs through). This resulted in a less than 3% increase in flow for the 1% AEP event 
which is expected to have a negligible effect on the water level in the channel. 

4.7 Hydraulic modelling  

The Awakeri Wetlands Scheme design was modelled in MIKE11 to determine the hydraulic 
grade line in the channel for the 50%, 10% and 1% AEP events.  The model was checked using 
spreadsheet calculations based on Bernoulli’s energy principle and Manning’s flow equation 
(using Flowmaster).  

Channel cross sections were input into the model at 20 m spacing.  Channel cross sections, 
roughness, culverts and catchment parameters were used to match the values described in 
Section 4.4 and of this report. 

The model confirms that the channel design is adequate for conveying the 1% AEP event with 
adequate freeboard.  In addition, the hydraulic grade line is maintained at a low enough level to 
provide drainage of the surrounding land developments; this is further discussed in Section 8. 
Refer to Drawing 51-33411-C121-C127.  

Refer to Appendix A for the MIKE11 model outputs. 

4.7.1 Channel hydraulic parameters 

Manning’s numbers 

The adopted Manning’s numbers for the Awakeri Wetlands align with the recommended values 
in Christchurch City Council’s Waterways, Wetlands and Drainage Guide (Christchurch City 
Council, 2003).  The above publication was used as it contains Manning’s numbers for stream 
surfaces that are similar to the proposed vegetation and channel profiles of the proposed 
Awakeri Wetlands.   

Adopted Manning’s n numbers 

The following Manning’s numbers have been used for the hydraulic analysis.  These have been 
selected assuming: 

1. The low flow channel is maintained to keep clear of obstructions and prevent excessive 
weed growth. n = 0.030 

2. The wetland plants are lay flat species and will flatten during flood events. n = 0.045 





 

GHD | Report for Auckland Council - Awakeri Wetlands - Stage 1A, 51/33411/ | 27 

5. Channel Design 
5.1 Design basis 

The design of the Awakeri Wetlands has been driven by a number of factors.  These are 
recorded below along with a brief commentary of the effects of each on other aspects of the 
design. 

 The design philosophy in having weirs along the channel length is to maintain low flow 
water as high as is practical in order to limit the groundwater drawdown and provide for 
the development of aquatic habitats. 

 A second parameter is that the weirs should not cause more than a modest rise in the 1% 
AEP flow profile.   

 The design has considered the ability to drain all of the catchment with minimal site filling 
to maintain minimum freeboard to habitable floor levels.  

 The setting of the 1% AEP flood level has been determined at sufficient depth to allow the 
channel to operate as an open waterway whilst minimising the overall depth and allowing 
overland flow from the catchment extents to flow by gravity to the channel and be 
unaffected by backwater effects from the flood level in the channel. 

 During low flow there will be a series of discrete water bodies or wetlands.  Each water 
body will be nominally 100 m long and be separated by a weir structure to maintain a 
permanent water surface. 

 The wetland bench channel is important for flow, ecological, aesthetic and safety 
reasons.  The wetland bench will contain plants, whereas the low flow channel will be 
deep enough to prevent or limit plant growth.  

5.1.1 Channel geometry 

Defined zones 

The channel has been designed to allow for the following zones: 

1. Low flow channel 

A meandering low flow channel with a permanent water depth varying between 0.5 m – 
1.0 m (typically 0.8 m) controlled by the weirs at 100 m centres longitudinally along the 
base of the channel. The base of the low flow channel typically varies between 3 -6 m wide 
with slope batters 2H:1V.  The 2H:1V batters are generally only 0.6 m high, below water 
level and are lined with a granular material, hence it is considered acceptable from a safety 
and slope stability perspective to have these greater than 4H:1V. 

2. Wetland bench 

A slightly meandering wetland bench above the low flow channel that varies in width as the 
low flow channel meanders within it.  The wetland bench is part of the permanent flow 
channel and the intention is for this zone to be within the permanent water level provided 
for by the weirs.  The wetland bench will be planted with wetland species, is nominally flat 
and has a permanent water depth of 0-0.2 m.  The wetland bench provides ecological, 
water quality and safety benefits. 

3. 10% AEP water level 

The channel bank is battered at 4H: 1V or flatter to a height between 0.70 m and 1.5 m to 
allow for conveyance of the 10% AEP.  The batters will incorporate riparian planting, as per 
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the planting plan in the Urban and Landscape Design Analysis Report (GHD, 2014) and as 
specified by Auckland Council.  Paths and boardwalks extend through this area. 

4. 1% AEP water level 

The 1% AEP flood area is above the 10% AEP flood level and includes a mix of planted 
areas, paths, play space, grass and trees.  

Flooded areas 

The extent and depth of flooding from the 50%, 10% and 1% AEP events has been extensively 
discussed with Auckland Council. Auckland Council have adopted a design that has paths and 
boardwalks that will be submerged in events greater than the 50% AEP event and as such will 
not be available for public use. 

In general the velocities in the channel are relatively low (<1 m/s) except at weir locations and 
40 m upstream of the Grove Road culvert inlet. 

Side slopes / channel batters 

Generally, slope batters have been designed at 4H:1V or flatter to fit in with the landscape 
design and as per the recommendations from the Geotechnical Investigations Report (Technical 
Report C).   

Steeper batters (2H:1V) in the low flow channel have been considered suitable for the following 
reasons: 

 Being fully submerged improves slope stability from a geotechnical perspective and 
discourages access by pedestrians – hence improving safety. 

 Having a granular lining improves stability from an erosion perspective and provides a 
stable / traversible surface if accessed by pedestrians. 

 Low height (approx. 0.6 m) allows the slopes to be traversed by pedestrians who may 
enter the channel.   

The channel sections have been modelled in the Geotechnical Investigations Report (Technical 
Report E). 

Overall depth and width 

The overall depth of the channel has been designed as shallow as possible for the following 
reasons: 

 Minimise groundwater drawdown and associated potential ground settlement of adjacent 
land and structures. 

 Maintain stable side slopes / channel batters. 

 Minimise excavation volumes. 

The main channel ranges in depth from between 1.9 m to 4.0 m bgl to the base of the channel. 
The overall total width of the main channel at the 1% AEP water level ranges from 20 m to 
37 m.  

The northern branch channel ranges in depth between 2.4 m to 3.8 m bgl to the base of the 
channel.  The total overall width of the northern branch channel at the 1% AEP level ranges 
from 12 m to 27 m.  
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Planting 

Planting has been selected by Auckland Council and generally consists of native grass species 
and sedges that would lay flat during large flow events.  Tree species will have most of their 
mass above the 1% AEP event and therefore would not have a significant impact on the 
channel roughness.  These include cabbage tree and kahikatea. 

Paths 

There are shared paths and boardwalks within the Awakeri Wetlands which allows public 
access along the corridor. Parts of the paths are expected to flood occasionally, with paths and 
boardwalks closer to the water surface flooding more frequently.  Paths within the 10 year ARI 
event flow typically have alternative routes which would allow public access around flooded 
areas. 

5.1.2 Channel alignment 

The overall alignment of the corridor is linear, however the low flow channel varies in width, 
depth and direction to create variation in habitat.  Refer to Drawing 51-33411-C211 for typical 
sections of the channel.   

5.1.3 Channel bed slope 

The overall gradient of the main channel from Old Wairoa Road at IL 23.97 m at the top of the 
channel falls to IL 19.80 m at Grove Road over a distance of approximately 1.55 km.  This is an 
approximate overall gradient of 0.28%. 

The overall gradient of the northern branch channel from Walters Road at IL 21.48 m at the top 
of the channel falls to IL 20.10 m at the junction with the main branch over a distance of 
approximately 0.70 km. This is an approximate overall gradient of 0.20%. 

There are 9 major weirs designed along both channels. At very low flow, the hydraulic gradient 
is flat. The bed of the channels between each weir is also flat except where there is a variation 
in depth. 

5.1.4 Low flow channel 

The low flow channel depth has been selected based on a combination of water quality, flow 
characteristics, safety and industry guidelines. 

The width of the low flow channel varies significantly along the alignment of the Awakeri 
Wetlands.  The low flow channel for the Awakeri wetlands is unique in that it operates as both a 
conveyance channel and a wetland, therefore typical design guidelines for channels or 
wetlands cannot be applied directly – however the design has been based on the principles of a 
number of different design guidelines as discussed below. 

The permanent water level in the channel varies throughout its length with a depth ranging from 
800 mm to 1200 mm for the deeper sections and 200 mm for the wetland bench areas.  These 
depths align with the principles for design of wetlands in Auckland Council’s TP10. 

No design recommendations for low flow channel depths or widths have been found in any 
Auckland Council or New Zealand design standards for similar channel designs.  

The Queensland Urban Drainage Manual (Department of Energy and Water Supply, 2013) 
recommends a depth of 0.45 m for a low flow channel with a base width of 2.0 m.  

The width of the Awakeri Wetlands is within this order of magnitude and has similar proportions, 
however it is typically deeper and wider due the specific project requirements including: 

 Sufficient flow capacity required for conveyance of large events. 
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 Low velocities during low flow to minimise erosion. 

 Fixed water levels to manage groundwater drawdown impacts. 

 Safety (shallow / 200 mm around the perimeter of the open water and maximum depth 
that allows an adult to walk through). 

 Water quality (sufficient volume/depth to manage temperature fluctuations). 

 Variety (varying depths for ecological purposes). 

 Aligns with the principles for design of wetlands in TP10. 

5.1.5 Evaporation 

There is a risk of lowering of the water level in the low flow channel due to evaporation. 
Lowering of the water level in the low flow channel could result in the following key issues: 

 Drying out of the wetland bench areas. 

 Die off of wetland plants. 

 Odour issues. 

It is expected that the wetland grasses in the wetland bench adjacent to the low flow channel, 
and some of the larger plant and tree species in the riparian margin (cabbage tree, kahikatea) 
will provide shading to the channel.  This will help control temperature and evaporation while 
also providing additional ecological benefit.  

As discussed above, planting will provide some mitigation for this risk, however additional 
management is recommended for the operation and maintenance of the channel, including: 

 Monitoring of water levels. 

 If evaporation issues are found to be an issue, additional mitigation can be installed to 
recharge water into the wetlands. This could include pumping from a nearby water source 
into the wetlands. 

An assessment of historical rainfall and evaporation rates in the area has been undertaken to 
assess the likelihood and scale of this risk (provided in Appendix D), however there are a 
number of factors that cannot be modelled accurately and hence monitoring should be the key 
tool for assessing this risk. 

5.1.6 Water balance 

Main channel - above Cosgrave Road 

Based on ground water balance models above Cosgrave Road we expect the dry summer low 
flow to have a surplus of water and a base flow in excess of 3 l/s. Historically, groundwater 
levels rise above the channel level, and hence there is expected to be flow from groundwater 
into the channel. 

Main channel - Cosgrave to Grove Road 

Groundwater has been observed in this area to drop lower than the proposed low flow water 
level during dry periods.  Due to this, and from evaporation, we expect that there could be a net 
loss of water in the lower part of this area (near Grove Road) during extended dry periods. 

Northern channel 

The northern channel low flow water level is set close to the seasonal low groundwater level. 
For most of the year, the groundwater is typically expected to be above this level and therefore 
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6. Scour protection 
Scour and erosion potential is an important consideration for the design of the Awakeri 
Wetlands.  Scour and erosion of the channel could potentially result in poor amenity, discharge 
of sediment into the downstream receiving environment and bank stability issues for adjacent 
structures.   

The peat soils which the Awakeri Wetlands will be constructed in are particularly soft and 
susceptible to scour and undercutting.  Evidence of this can be observed at the McLennan 
Wetlands, the Bruce Pulman Park ponds and the table drains on Cosgrave Road and Walters 
Road, where the channel banks are being undercut by the open water surface. 

Potentially high velocities and shear stresses in the channel pose the biggest risk of scour and 
erosion to the channel banks.  Velocities are expected to be low during small rainfall events and 
scour and erosion is not considered to be an issue.  In larger events, such as the 1% and 10% 
AEP, velocity and shear stress is higher and scour and erosion protection has been 
incorporated in the design to address this.   

6.1 Scour and erosion protection design philosophy 

Two approaches have been considered for the scour and erosion protection design. 
 

1. Hard engineered, fully mitigated approach 

This approach would include providing scour and erosion protection along the entire 
channel banks within the 10% AEP flow area. This would consist of a mixture of granular 
material / rip rap and other proprietary devices such as Geoweb, blown bags and Reno 
mattresses applied extensively throughout the channel. 

The hard engineering solution would provide a reduced chance that retrospective scour 
and erosion protection would need to be installed post-construction, however it would 
also require a significantly higher up-front cost and overall would result in a less attractive 
asset from a landscaping, ecological and public amenity perspective.  

2. Risk based approach 

This approach would consist of providing scour and erosion protection at critical areas 
only where the consequence of scour and erosion could cause damage to key structures 
and would impact directly on the performance of the channel as a hydraulic asset and 
amenity feature.  This would consist of installing granular material and other proprietary 
devices such as Geoweb and Reno-mattresses at locations around key structures and at 
high velocity locations in the channel such as: 

o Where the paths are in proximity to the low flow channel (key structures). 

o At weir locations (high velocities). 

o Around boardwalk or bridge locations (key structures). 

o At culvert inlet and outlets (high velocities). 

o Along steep slopes (high risk). 

o Within the low flow channel (high risk). 

The remainder of the areas within the 10% AEP flow area are at risk of scour and erosion, 
however the immediate consequence is considered low because any issues can be 
detected during inspections and remediated if required. This risk based approach would 
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be adopted, coupled with on-going monitoring of scour and erosion and that this should 
form part of the operation and maintenance manual for the Awakeri Wetlands. 

If scour does become an issue in these areas and it is left to continue over a period of 
time (ie. monitoring and maintenance is not undertaken), it is possible that the 
consequence could become critical such that:  

o Deep vertical channel slopes are formed. 

o Channel batters approach adjacent properties and/or cause slope instabilities. 

 This philosophy has been discussed with Auckland Council who have indicated that this 
is the preferred approach and that there is a strong driver to keep the Awakeri Wetlands 
as natural as possible. 

6.1.1 Discussion with Auckland Council 

As mentioned above, Auckland Council have requested that the Awakeri Wetlands are 
naturalised as much as possible and that exposed granular material is kept at a minimum.  The 
scour risks have been communicated and it has been agreed that a higher level of scour risk will 
be accepted by Auckland Council in conjunction with monitoring to keep a natural finish to the 
channel batters.  

Monitoring will be undertaken in accordance with the Operation and Maintenance Manual for 
the channel which has been prepared by Auckland Council.  

Auckland Council have advised that the selected plants will have extensive root systems that 
are expected to provide reinforcement to the soil and on this basis have adopted that the risk 
based approach is their preferred option. 

6.1.2 Discussion of recommended approach 

The risk based approach is the recommended option. The risk based approach has the 
following key benefits over the hard engineered solution: 

 Cost effective: Reduced construction costs due to reduced quantities of imported 
construction materials. This approach requires special attention to monitoring and 
retrospective remediation for repairing any identified areas, however it allows economical 
use of resources as additional mitigation can be applied to known areas of scour that are 
not possible to predict in advance such as: 

o Soft, loose ground conditions encountered at low flow channel level. 

o Obstructions / logs encountered and left in place during construction. 

 Aesthetics: The risk based approach allows increased areas of planting in natural soils 
to give more vegetation cover and less exposed granular material. 

 Environmental: The risk based approach allows greater density and extent of planting in 
natural soils. This provides more wildlife habitat, shading for the low flow channel and 
materials are less prone to heating up to help manage temperature of the low flow 
channel. 

6.1.3 Adoption of risk based approach in design 

The primary method of scour protection throughout the channel is reliance on the root systems 
of the plants to reinforce the channel banks and soils. At areas within the Awakeri Wetlands that 
are considered at high risk of scour or where scour will have a high consequence, planting is 
proposed to be coupled with Geoweb and Enkamat to reinforce the plant roots.   
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Figure 11 Geoweb (https://www.geofabrics.co) 

The Geoweb proposed in the Awakeri Wetlands project will typically extend from the lower side 
of footpaths down and across the wetland bench of the low flow.  Hence it will be partially 
submerged. Native grasses and shrubs will be planting into the Geoweb cells in accordance 
with the planting plan. The Geoweb will provide confinement for the topsoil and some support 
for the planting across the surface of the channel. The cells will also aid in capturing sediments 
and material that may be lost due to erosion, before these materials are discharged 
downstream.  

6.5.2 Enkamat 

Enkamat is proposed beneath the Geoweb to provide additional support for the plant roots. 
Native grasses and shrubs that are planted within the Geoweb cells and above the Enkamat 
layer will be small and will take time to establish. During the establishment phase, the roots will 
grow through the Enkamat, providing additional reinforcement to the plants. This will reduce the 
risk of plants being lost during storm events and is expected to reduce the long-term 
maintenance costs of the channel. 

Enkamat is usually installed close (25 mm) to the ground surface, because typically the surface 
above the Enkamat is grassed with a turf grass with shallow roots. Having the Enkamat at a 
shallow depth provides support to the shallow roots. Given that the planting in the Awakeri 
Wetlands consists of larger native grass species with deeper roots, the Enkamat has been 
proposed deeper, and to be laid beneath the Geoweb (100 mm deep). 

Enkamat is shown in Figure 12 below: 
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Figure 14 End of trial 05/08/2017 

6.6 Confluence main channel and northern branch (Ch 200) 

At the confluence of the main channel and northern branch there is a large body of water. This 
body of water is expected to provide energy dissipation as the two channels come together. 
Given the low velocities in each channel and the large volume of water at this confluence, the 
erosion and scour potential of the flow is expected to be low.  The expected bed shear stresses 
are expected to be resisted by the bidim+geogrid composite with the aggregate covering. 

The purpose of the aggregate is to hold down the bidim+geogrid on the bed of the channel.  The 
geogrid by itself is neutrally buoyant, and therefore requires aggregate to reduce the chance of 
it coming loose. 

No additional or special scour protection is proposed at this location, other than what is already 
proposed in the previous discussion. 

6.7 Sediment deposition 

6.7.1 Estimated sediment deposition 

The typical runoff from a developed Auckland catchment will be in the order of 0.5 t/ha/annum. 
This is based on soil types generally consisting of Waitemata clays and would occur when all 
bulk earthwork development has been completed and individual housing sites are developed.  
In the case of this development there is expected to be areas of recent peat alluvium as per the 
existing soils, in addition, there is expected to be imported fill from developers.  Slopes in this 
catchment are very flat and therefore it is expected that the runoff will be towards the lower 
range of any variance around 0.5 t/ha/annum.   

The steep portion of the 2B catchment will drain to a stormwater pond at the Cabra 
Development site, and therefore sediment removal is expected for this area. 

We can also expect that a portion of sediment will be entrained and passed through the system 
down to the McLennan wetland and Pahurehure Inlet during high flow events.  We therefore 
expect the residual sediment deposition in the channel to be in the order of 0.25 t/ha/annum.  If 
this deposition is evenly distributed along the channel, then the catchment area/channel length 
(155 ha / 2,100 m = 0.74 ha / lineal meter) relates to an annual deposition of 18 kg per lineal 
meter of channel per annum.  We would expect some of this to be deposited below the 
permanent water level.   
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6.7.2 Maintenance 

The annual estimated deposition rate is between 1.0 - 1.5 mm/annum.  At this rate, it would take 
between 60-100 years for 100 mm of sediment to build up along the channel.  This may not be 
distributed evenly, and would likely be distributed along the wetland planting area, the main low 
flow channel and behind the weirs.  It is expected that maintenance to remove sediment would 
be required approximately every 20-50 years.  This has been allowed for by provided access to 
key areas.   

This has been discussed and agreed with Auckland Council Healthy Waters Operations Team. 

6.8 Other channel features 

6.8.1 Swamp Kauri and obstructions 

There is a high likelihood of digging up timber including Swamp Kauri tree logs, stumps and 
trunks during the excavation.  In accordance with the Curatorial Framework, any Kauri that is 
dug up and removed from the channel shall be retained on site and stockpiled for potential re-
use. If the Kauri cannot be excavated without damaging the channel batters then it shall be left 
in place unaltered and flagged within the design team for potential utilisation in-situ within the 
channel design. 

Logs or obstructions cannot be excavated where they penetrate the channel profile as 
backfilling to form the channel profiles is not practical. 

An assessment will need to be made on a case-by-case basis on how to utilise the Swamp 
Kauri and other timber. Hydraulic, geotechnical and structural risks will also need to be 
considered. 

Options for managing logs or obstructions include: 

 Leaving the obstruction in place within the channel profile. 

 Cutting the obstruction and leaving the remainder in place. 

These options will need to consider how the obstructions will integrate into the final form of the 
channel, including assessment of any hydraulic issues, scour and erosion issues and 
landscaping elements.  



 

GHD | Report for Auckland Council - Awakeri Wetlands - Stage 1A, 51/33411/ | 42 

7. Weirs 
In order to maintain a permanent waterbody within the wetland channel, a series of weirs at 
notional 100 m centres will be used to maintain these bodies of water.  The depth of water 
behind each weir is 800 mm with a depth of 200 mm along the wetland bench.  As well as 
providing for aquatic habitat, the permanent water level will assist in reducing groundwater 
drawdown and associated potential settlement by maintaining the groundwater at a level higher 
than the channel invert.  

The top surface of the weirs ranges between 9 m to 14 m across.  

The step between each weir varies from 0.18 m to 0.45 m to give an overall average gradient 
along the full channel length and to facilitate fish passage and to provide hydraulic controls.  At 
medium and high flows these weirs will be totally drowned.  The depth of the 1% AEP event flow 
above the top of the weir level has been calculated as up to 1 m deep. 

As the flow increases (during a flood event), the flow over the weir increases and the flow in the 
channel downstream of the weir raises at a faster rate until the weir is almost drowned.  Prior to 
the weir being drowned the flow becomes critical over the weir and the velocities will be at a 
maximum.  The extent of increase will depend on the difference in water level above and below 
the weir.   

7.1 Main structure 

The main structure of the weir consists of PVC sheetpiles down to 6 m below ground. This is 
required to create an impermeable hydraulic cut-off and to maintain stability of the weir 
structure.  An impermeable cut-off is required to maintain the permanent body of water behind 
the weir to reduce permanent groundwater lowering within adjacent land which can cause 
ground settlement. 

PVC sheetpiles were selected because they provide the following advantages: 

 Durable and resistant to acid / low pH (compared to steel sheetpiles). 

 Easy to install along the channel following excavation of the ground profile. 

 Reduced risk of ground settlement (compared to a concrete structure due to weight). 

 Top surface of the weir can be readjusted to account for any movement by alterations to 
the timber facing on top of the weir. 

The proposed method of installation is to drive the sheetpiles and leave approximately 200 mm 
high to allow any negative skin friction forces to dissipate.  Following this rest period, the PVC 
sheets will be cut to length and capped with a hardwood timber beam. The beam has a low 
point in the middle and slopes up gradually towards the channel batters. This provides hydraulic 
benefits in larger storm events by concentrating flow towards the centre of the channel. 

Stability calculations for the weir are provided in Appendix D. 

7.1.1 PVC sheet pile stability 

The stability of the sheet pile walls have been checked based on kick-out calculations, as 
attached in Appendix D.  The calculation shows that the sheet pile is stable under the proposed 
conditions. 

The Wallap software was also used to determine displacement of the sheet pile. Displacement 
of the sheet pile under the proposed conditions is less than 50 mm at the top of the sheet pile. 
This is considered acceptable. 
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7.2 Fish passage 

Fish passage is provided for at each weir. A series of timber beams and notches downstream of 
the main weir provides a series of 50 mm steps which water will flow down to create a passage 
for fish to climb.  The overall drop varies per weir between 180-450 mm, but with the largest 
individual step of 50 mm. 

Refer to drawings 51-33411-C213 for fish passage details. 

During drier periods when flows reduce below 5 l/s, the fish passage will be restricted to eels 
and other good climbing species.  A very low flow fish passage during dry periods will not be 
available unless make up water is introduced at the top of the channel. 

7.3 Erosion and scour protection 

A Reno Mattress and gabion basket at the downstream end of the weirs is proposed for 
dissipating energy from water flowing over the weirs. This also provides support and energy 
dissipation for the proposed incoming stormwater pipes from adjacent developments.  

Rock and soil filled Geoweb around the weirs provides additional erosion protection at critical 
locations. 

Refer to drawing 51-33411-C215 for details of the erosion and scour protection at the weir 
locations. 
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8. Stormwater Connections 
Development within the catchment of the Awakeri Wetlands are expected to discharge primary 
and secondary flows into the channel.  Primary flows (10% AEP) are expected to enter the 
channel via piped networks. Secondary flows (1% AEP) are expected to enter the channel via 
overland flow. 

8.1 Development connections to channel 

The channel has been designed with a shallow depth to reduce potential for groundwater 
drawdown and ground settlement.  The channel therefore requires a wide, shallow flow depth to 
allow connections for servicing the 10% AEP.  Swales or multiple small diameter shallow pipes 
would be favourable for draining the catchment once developed due to the shallow channel.  

Lateral connections to allow properties to drain have been assumed as piped flow, where 
practical, for events up to the 10% AEP. Overland flow paths will be required to convey flows up 
to the 1% AEP event. 

Drawings 51-33411-C218-C219 shows the proposed outlet detail for connections to the 
channel. 

Piped connections to the channel will typically enter at the permanent water level.  Piped 
connections are required to discharge at the base of the 4H:1V channel banks, typically 
downstream of the proposed weirs.  

Key benefits of discharging downstream of the weir locations are: 

 Limit outlet structures and associated energy dissipation to areas where energy 
dissipation is already required to control flow over the weirs. 

 Allows maximum steepness of the hydraulic gradient of the piped flow and as such 
limiting pipe sizes to their respective minimum size. 

 Increased cover over the discharging pipe. 

 Visually less prominent within the riparian and wetland planting between the weir 
structures. 

8.2 Pipe connections 

PE stormwater pipe outfalls will be installed as part of the Stage 1A works with one upstream 
manhole for developers to connect into. 

Manholes are located on the outside of the slurry wall compared to the channel where relevant. 
This allows developers to connect into the manholes with their stormwater discharges without 
excavating through the slurry wall. This reduces the risk of the slurry wall being compromised in 
the future which could result in lowering of groundwater and the associated long-term settlement 
issues. 

Stormwater outfalls have been sized based on an indicative development layout plan for the 
catchment. The indicative layout plan was provided by Auckland Council and is titled “Takanini 
Cascades Development Framework Plan July 2017”.  Based on this plan, possible road levels 
were determined from which possible overland flow and stormwater catchments have been 
proposed as per the GHD Drawings 51-33411-C601-C613 attached in Appendix C. 

The possible catchments were used for calculating pipe sizes for the stormwater discharge 
pipes. These sizes would need to be checked prior to developers connecting into these 
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8.2.2 Selected option 

Auckland Council have advised that the visual impact of the pipe outfalls is a key requirement 
and should be reduced as much as possible. The timber frame and rip rap surround options 
were not considered suitable by the landscape architect. 

The PE flange fixed to Geoweb option is the selected option. 

The PE flange option provides a reduced visual impact of the pipe outfalls as they can be 
integrated and hidden by the surrounding landscape features. Geoweb will surround the pipe 
outfalls and will be fixed to the PE pipe.   

The flange of the pipe will overlap the Geoweb to prevent it from coming loose around the pipe.  
The flange is proposed to be 75 mm wide from the outer wall of the PE pipe to the outer 
diameter of the flange. 

The Geoweb will be filled with a mixture of rock and soil and planted.  Rock will be placed 
around the pipe outfall to a distance of at least 300 mm to minimise scour around the pipe 
outlet. 

8.2.3 Timing 

The benefits of installing the outfalls as part of the Awakeri Wetlands project are: 

 Pipes are installed through the slurry wall in a controlled manner, and reinstatement of 
the slurry wall hydraulic barrier can be monitored and achieved to a high quality. 

 Auckland Council can control the appearance of the outfalls, including size, material and 
headwall structures. 

 Auckland Council can control the locations of the outfalls to align with the design of the 
Awakeri Wetlands (i.e. typically downstream of weirs where practical. 

8.3 Overland flow 

Overland flow will need to be conveyed to the channel via secondary overland flow paths from 
development within the adjacent land.  The design of these flow paths will be undertaken by the 
developers of the land. Overland flow paths for developments are usually designed along 
walkways or roads. This will be done by individual developers as and when infrastructure for 
particular development is implemented. 

The channel has been designed with a depth to allow sufficient hydraulic grade from the 
furthermost extent of the catchment to the channel.  Some areas will require fill by the developer 
due to the existing topography sloping away from the catchment.  The possible drainage 
solution considered uses pipes to convey the primary flow (10% AEP).  Developers may use 
swales and water sensitive design rather than piped networks, however assuming pipes 
provides a conservative assessment. 

The Awakeri Wetlands design includes bank protection at locations where overland flow is 
expected down the banks. Scruffy dome manholes are provided upstream of the pipe outfalls to 
allow the capture of some overland flow where overland flow paths are expected to align with 
pipe outfalls.   

Given that development of the catchments and alignment of overland flow within the catchment 
is highly dependent on developers, the locations allowed for in the Awakeri Wetlands project are 
indicative, and alternative locations may be installed in the future by developers. 
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9. Grove Road Culvert Inlet 
The Grove Road Box Culvert and the inlet structure for it has been designed by Jacobs, who 
have provided an invert level of the culvert of 17.5 m. The culvert entry has a tapered mouth to 
provide more efficient inlet conditions. The culvert mouth has an invert level of 17.6 m. The 
mouth transitions into an apron which slopes up to RL19.1 m. 

The downstream weir of the Awakeri Wetlands has an RL of 20.55 m (lowest point).  Therefore 
a 1.5 m vertical transition is required between the inlet structure/apron and the last weir of the 
Awakeri Wetlands.  This section outlines the design of this transition.  Drawings 51-33411-
C221-C223 outlines the concept. 

Design principle 

The key considerations for the design of the transition between the Awakeri Wetlands and the 
Grove Road Box Culvert inlet structure include: 

 Lower velocities to control erosion / scour. 

 Flood level to achieve suitable freeboard for Grove Road. 

 Fish passage. 

 Controlling groundwater drawdown. 

The key design features include: 

 A series of discrete pools formed using PVC sheet piles and timber facing to assist fish 
passage between the Grove Road culvert and the TSCC.  

 There is a 150 mm step between each pool allowing each pool to cascade into each 
other via low points created using the weirs. Each 150 mm step is broken up into three 
50 mm steps which is formed using timber.  This provides a 50 mm maximum jump for 
fish travelling up the passage. 

 The average longitudinal slope of the fish passage is approximately 13.3H:1V.   

 The pools are approximately 2.4 m wide allowing some shading from adjacent planting of 
native grasses and shrubs. 

 This defined channel has capacity up to 1 m3/s before water spills over other sections of 
the weir and flows across the adjacent ground slope. 

 The ground adjacent to the fish passage has an approximate slope of 5% with a 0.5 m 
drop over a timber faced concrete wall at the base of the slope.  The purpose of the wall 
is to allow a reduction of the overall slope leading down to the culvert headwall to reduce 
velocities and shear stresses along the slope. This will allow the slope to be planted with 
native grasses and shrubs, which will hide the concrete and improve the aesthetics at this 
location. 

 Geoweb and Enkamat is proposed across the slope to reduce the risk of scour during 
storm events and to help stabilise the plants and soil along the slope. 

 The last weir of the Awakeri Wetlands is located at the top of the slope and is 
approximately 35 m long with an RL of 20.55 m at the centre (lowest point). The level of 
the weir varies across its length with areas of RL 20.80 m and RL 20.90 m to control the 
flow regime and manage scour risk of the downstream slope.   

 This weir sets the permanent water level in the upstream channel, which is maintained to 
control the groundwater level.   
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 This last weir outside of the controlled fish passage incorporates a drop of RL 20.80 to 
RL 20.50. This drop concentrates the energy dissipation where there is a high level of 
erosion protection prior to flowing down the overall slope to the culvert mouth. 

9.1.1 Scour and erosion 

High flow events up to the 1% AEP event are not expected to produce the highest velocities, as 
the flow will be drowned out at the culvert entry; rather, the smaller events will produce the 
critical velocities for erosion and scour. Velocities are expected to reach up to 3-4 m/s for the 
critical storm events along the surface leading down to the Grove Road culvert inlet structure.  
These velocities are expected to be acceptable for planting and will be dissipated using a 
strategically placed concrete wall and apron at the downstream end of the slope and hardfill 
immediately downstream of the weir.  

A combination of Geoweb and Enkamat is proposed along the slope down to the inlet. The 
Geoweb will be filled with:  

 A mixture of 75% soil and 25% GAP65. This will allow the surface to be planted and will 
provide some reinforcement to the plant roots as discussed in Section 6.5.3. 

 GAP65 strip 1 m wide downstream of the last weir at the top of the slope leading down to 
the culvert mouth to manage sufficient energy dissipation over this weir. 

9.1.2 Groundwater drawdown 

The weir at the top of the slope will maintain the permanent water level in the channel.  
Downstream of this weir, the proposed ground level will drop into the Grove Road Culvert Inlet.  
To prevent groundwater drawdown due to the deeper cut; a physical groundwater cut-off barrier 
has been constructed to surround the entire inlet structure, as per Drawing 51-33411-C221.  

The barrier is a 7 m deep slurry wall and has been installed. A similar barrier has also been 
installed upstream near Cosgrave Road to mitigate groundwater drawdown due to the deep cut 
of the channel.   
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11. Paths 
Stage 1 of the Awakeri Wetlands includes approximately 1,300 m of shared path within the 
works area. Paths within the Stage 1 works area will be constructed as part of this stage and 
are discussed in the sections below. 

11.1 Path alignment and levels 

The alignment and levels of the paths were designed and provided by Auckland Council.  The 
alignment and levels were incorporated into the contour design of the Awakeri Wetlands by 
GHD.  Slight adjustments were made where required and these have been confirmed by 
Auckland Council.  

The resulting path alignments are available on drawings 51-33411-C111-C117 and long 
sections on drawings 51-33411-C151-C161. 

Details of the paths are shown on drawing 51-33411-C217. 

11.2 Path details 

11.2.1 Typical section 

The width of the paths is typically 2.5 m of formalised / paved area, within a 4 m wide corridor 
that slopes at 4% towards the low flow channel to provide natural drainage to the channel. 

The paths generally consist of 100 mm thick concrete, with a 100 mm thick layer of Geoweb 
filled with 20/7 drainage metal underlying the concrete slab.  This detail allows groundwater 
which is expected to seep out of the upstream slope to pass beneath the concrete footpath. 
This will minimise staining of the paths and minimise build up of slime and debris on the paths. 

11.2.2 Drainage 

The paths are generally cut into the slope batters of the channel, and therefore will potentially 
have surface water and/or groundwater flowing towards them from the channel batters. The flow 
rate is generally expected to be low. A 750 mm wide shallow drainage channel is proposed 
along the upstream side of the footpath to capture surface water from small rainfall events and 
any groundwater that seeps out of the upstream slope. This will minimise staining and slippage 
as discussed above. 

The drainage channel will comprise of river stones / pebbles restrained in Geoweb cells, which 
connect with the drainage metal beneath the footpath. This allows water to be collected in the 
drainage channel on the upstream side of the footpath where it can soak through the drainage 
metal and the perforated Geoweb cells as well as soaking into the ground. 

11.2.3 Foundation support for the paths 

As discussed above, a 100 mm thick layer of Geoweb filled with 20/7 drainage metal will 
underlie the concrete footpath. While 20/7 drainage metal is not typically relied on for its 
strength, the confinement provided by the Geoweb cells will provide suitable strength for 
supporting the footpath.  A similar detail is used in the design of permeable pavements where 
storage of water within pavement base-course is required. 

11.2.4 Concrete reinforcement 

As discussed above, the footpaths will be 100 mm thick, 20 MPa concrete using sulphate 
resisting cement (SR type). There is high risk of cracking to the footpaths due to the soft ground 
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and potential settlement and movement of the ground underneath. To mitigate this risk, the 
concrete is proposed to have macro-synthetic fibre reinforcement. 

Synthetic fibre reinforcement, unlike steel, is resistant to low pH / acidic conditions, which is 
present in the groundwater and soils of the site.  Using fibre reinforcing is also expected to 
provide reduced construction timeframes compared to standard steel mesh reinforcing. 
Therefore, providing an overall saving in cost, time and risk. 

The proposed application of macro-synthetic reinforcement is proposed as 3.0 kg/m3 of 
concrete, but this will depend on the product of fibre reinforcement that the Contractor selects, 
and therefore is subject to the manufacturers requirements.  The 3.0 kg/m3 is based on Figure 
17 below. 

 

Figure 17 Fibre reinforcement dosage (http://fbsltd.co.nz) 

11.2.5 Control joints 

Control joints will be required as per Auckland Transports Code of Practice. It is expected that 
these will be formed through a hit and miss pouring methodology of the footpath, but could be 
achieved in other ways such as saw cutting. The contractor will confirm the proposed 
methodology. 

11.2.6 Surfacing 

Two different paving types are proposed as per the Landscape Plan: 

1. Stevensons ‘Riviera’ exposed aggregate concrete with Peter Fell 468 oxide added to the 
mix. 

2. Stevensons ‘Harvest’ exposed aggregate concrete with 5% black oxide added to the mix. 

These paving types have been provided by Auckland Council and the locations for use are 
specified in the Takanini Cascades General Arrangement Plans – Hardworks, drawings L8102 – 
L8117 (Auckland Council, 2017). 

An F5E exposed aggregate surfacing is proposed for the finishing of these pavement types. 

This is in line with the curatorial framework considerations that were put together by the 
Auckland Council landscape designer, and Iwi representatives.  The curatorial framework 
requests that the footpaths acknowledge the ‘red earth’ definition of the name Papakura. 

Stevensons ‘Riviera’ aggregate gives a ‘red earth’ appearance as shown in Figure 18 below. 
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Figure 18 Stevensons Riviera exposed aggregate concrete 

This style of surfacing has the following benefits: 

 Aligns with curatorial framework. 

 The footpath will be subject to channel flow and therefore is at risk of staining, the 
expected staining colour would be orange / brown, and hence would be less noticeable 
with this finishing. 

 Given that the area is wet and is subject to flood flows, there is a risk of the pavement 
becoming slippery. An exposed aggregate finishing will help to mitigate this by providing 
grip, however maintenance / cleaning of the footpath will be the primary mitigation for this 
risk. 

 Suitable for walking and cycling. 

11.3 Taupo ash layer 

Ash layers are present throughout the soil in Takanini. The level of the Taupo ash layer is 
proposed to be marked where possible, however this has not yet been incorporated into the 
design.  This requirement should be considered by the Contractor to determine what the most 
effective way of marking this within the works. This should be agreed with Auckland Council and 
the Engineer. 
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12. Boardwalks  
Stage 1 of the Awakeri Wetlands includes approximately 290 m of boardwalks within the works 
area. Boardwalks within the Stage 1 works area will be constructed as part of this stage and are 
discussed in the sections below. 

12.1 Boardwalk alignment 

The alignment of boardwalks were designed and provided by Auckland Council.  The 
alignments were incorporated into the contour design of the Awakeri Wetlands by GHD.  Slight 
adjustments were made where required which were checked by Auckland Council.  

The resulting boardwalk alignments are available on drawings 51-33411-C261-C264. 

Details of the boardwalks are shown drawings 51-33411-C265-C266. 

12.2 Boardwalk details 

12.2.1 Curatorial framework 

A curatorial framework has been provided by Auckland Council which collates the aspiration of 
Mana Whenua, the AC Landscaping Team and other stakeholders. 

Key points for the boardwalks are: 

 Boardwalk construction to have environmental sensitivity design and prioritise a ‘light 
touch’ on the landscape. 

 The timber boardwalk decking will acknowledge the ‘red earth’ meaning of the name 
Papakura.  

 Timber used is to be environmentally sensitive. Local or native timber is to be prioritised.  

12.2.2 Typical section 

The boardwalks are typically 2.23 m wide between the kerbs, but with a total width of the 
decking of 2.7 m. The structure consists of timber kerbs, timber decking, timber joists, timber 
bearers and timber posts which attach to a concrete footing to spread the load of the boardwalk 
onto the soft peat ground below. 

12.2.3 Decking 

The decking typically consists of 45 mm x 140 mm timber decking panels with each panel 2.7 m 
long. Hardwood is proposed for the decking that is resistant to low pH and frequent wetting. 

The Hardwood Jarrah is proposed for the decking timber. Native timbers to NZ were considered 
as per the curatorial framework, however none of the native timbers were suitable to achieve 
sufficient durability or the ‘red earth’ look. While not native to New Zealand Jarrah presents the 
following advantages: 

 Very durable. 

 Dark red colour. 

 Resistant to acid / low pH. 

Jarrah is available in 150 x 50 nominal size, which is suitable for the decking timber.  This same 
species is proposed for the kerb and packers underneath the kerbs. 

Figure 19 shows Jarrah being used in a marine setting for a waterfront platform. 
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13. Safety in design 
Safety has been considered throughout the design process.  Each component of the Awakeri 
Wetlands has been designed with safety as a key consideration. 

The following section provides a summary of the safety considerations for the channel design. 

13.1 Low flow channel 

The low flow channel has been designed to discourage entry by the public through dense 
wetland planting on the edges of the water body.  If someone were to enter the low flow 
channel, the key features below have been incorporated into the design to reduce safety risks:  

 Flow velocity very low. 

 Shallow depth maintained by weirs (0.5-1.2 m). 

 2:1 side slopes lined with granular material.  As such, the ability for someone to walk up 
this submerged slope without slipping is enhanced. 

 Wetland bench of varying width provides warning of imposing deep water. The wetland 
bench also acts as a safety bench to assist anyone climbing out of the channel and 
reduces the chance of people falling into the deeper section. 

 Riparian margin and wetland planting creates barrier to entry. 

13.2 Weirs 

The water level drop between weirs varies from 0.18 m - 0.45 m.  This drop is into 800 mm deep 
water. This is a relatively small drop and a safe falling height, however given that there is water 
either side of the weirs, there is an associated safety risk.  Key safety features and 
considerations for the weirs include: 

 Small drop height between weirs. 

 Wetland bench and planting on both sides of the weirs discourages access to weirs by 
public. 

 Timber capping provides a lip at the weir surface that could be held on to if required, 
likewise with the fish passage structure. 

 Low flow channel safety features on both sides of the weir as described in Section 13.1 
above. 

13.3 Paths 

The paths within the channel provide a key amenity feature for the public. As with any public 
asset, there are some associated risks as outlined below: 

 Falls and trips: The shared paths will be standard surfacing, that would be familiar to 
most users, hence minimising fall and trip hazards. This consideration should form part of 
the operation and maintenance plan to allow frequent maintenance and clearing of the 
paths, as if plant debris, dirt or slime is allowed to build up on the paths, then the risk of 
falls and trips would be increased.  A gravel drainage strip on the upstream side of the 
paths is proposed to minimise groundwater seepage or surface flows from frequently 
flowing across the paths. This will reduce the chance of slime build up and slippery paths.  

 Sight: Generally, sight distances should not be an issue with the alignment of the paths, 
as provided by Auckland Council, given that the proposed planting is generally less than 
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1 m tall grasses and shrubs with some largely amenity trees.  Furthermore the alignment 
of the paths and the nature of the environment is expected to make cyclists ride 
cautiously and be aware of their surroundings, given the natural environment, proximity to 
open water, vertical and horizontal curvature of paths, planting and reduced width of the 
shared path. 

 Proximity to water: The path alignments occasionally run alongside and over open 
water. The wetland bench and planting provides a shallow depth of water and a natural 
barrier to the deeper water which would restrict anyone who veers off the paths from 
falling into the deeper water. 

 Flooding: The paths levels are designed above the 50% AEP water level as per ATCOP.  
Signage is proposed to warn the public of flooding. In these circumstances alternative 
routes are available which bypass flooded areas.  For larger events where the paths are 
flooded, alternative routes will be available to give access throughout the Awakeri 
Wetlands alignment. Furthermore, flow velocities in the channel are low, and therefore 
the safety risks associated with flooding of the paths is considered low. 

13.4 Crime Prevention through Environmental Design (CPTED) 

The urban and landscape designer has carried out a CPTED analysis as part of a separate 
report for the TSCC. 

13.5 Culverts 

13.5.1 Northern Channel Chainage 300 Crossing 

This culvert is approximately 18 m long and will have a permanent water depth of 0.8 m within 
the 2 m high box culvert as a continuation of the low flow channel. The permanent water body 
and the planting at each end of the culvert will discourage interaction with the culvert by the 
public.  

13.5.2 Northern Channel Chainage 700 Crossing 

This culvert is approximately 10 m long and will have a permanent water depth of 0.5 m within 
the 2 m high box culvert as a continuation of the low flow channel. The permanent water body 
and the planting at each end of the culvert will discourage interaction with the culvert by the 
public.  

13.5.3 Safety in design features 

Key safety in design features and considerations for the culverts are: 

 Entry into the culvert is discouraged by planting in the channel at each end and a 
permanent water level that is continuous between the channel and the culvert. 

 Low velocity and low turbulence during low flow conditions. 

 Shallow depth of water within the culvert. 

 Fencing mitigates falls from the top of the headwalls.  Planting behind the headwalls and 
fencing reduces the risk of anyone accessing the top of the headwall and being in a 
position where falling is possible. 

 No inlet or outlet grills to eliminate risk of people getting stuck against them. 
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15. Conclusion and monitoring  
The proposed Stage 1 Awakeri Wetlands will extend from 181 Walters Road in the north to 91 
Grove Road in the south (Northern channel), and includes part of the main channel between 
Cosgrave Road and Grove Road.  

In general the conveyance channel will provide stormwater servicing for future development of 
Areas 2A, 2B and part of Area 4 (2B4) of the Takanini Structure Plan and the Mill Road Block 
area.  At present the area is significantly impacted by the 1% AEP (Annual Exceedance 
Probability) floodplain, restricting development of the area.  The Awakeri Wetlands will reduce 
the extent of the floodplain within the Awakeri Wetlands catchment to facilitate development of 
the land. 

Development of the Awakeri Wetlands catchment area will increase peak flows from the 
catchment.  The proposed Awakeri Wetlands will direct the increased flows up to the 1% AEP 
event to the discharge location at the proposed Grove Road Box Culvert.   

Stage 1 of the Awakeri Wetlands will consist of: 

 1.2 km of open waterway. 

 Depth of 1.9 m to 4.0 m below ground level. 

 Notional overall gradient of the channel invert of approximately 0.2%. 

 Overall total width (of the 1% AEP level) ranging from 13 m to 39 m.  

 1.3 km of footpath. 

 290 m of boardwalk. 

The channel is designed with a meandering low flow series of discrete water bodies or wetlands 
with a permanent water depth of about 0.2-1.2 m controlled by sheet pile weirs at notional 
100 m centres longitudinally along the base of the channel. These provide an ecological benefit 
and limit the ground water drawdown. Generally the low flow channel will have a of 3-6 m wide 
base with slope batters 2H:1V, with an intermediate wetland bench and upper 4H:1V riparian 
planted slopes. 

There are two existing future crossings included: 

 Twin 3 m x 2 m box culverts on the Northern Channel at Chainage 300. 

 Twin 2 m x 1.5 m box culverts on the Northern Channel at Chainage 700. 

The proposed Awakeri Wetlands will provide an effective drainage solution for the Awakeri 
Wetlands catchment. 
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Appendix A - (MIKE11 Model) 
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1% AEP – Northern Branch and Extension 

  0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 1000.0 1100.0 1200.0 1300.0
[m]

11.0

12.0

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

[meter] 1-9-2015 00:00:00 

MAINCHANNEL  1973 - 1380

13
80

13
80

14
00

14
20

14
60

14
80

15
00

15
20

15
40

19
73

BRANCH  540 - 53

53 608010
0

12
016

0
18

0
20

0
22

0

26
0

28
0

30
0

32
0

36
0

38
0

40
0

42
0

44
0

46
0

50
0

52
0

54
0

EXTENSION  260 - -15

-1
5

20608010
0

12
0

14
0

16
0

18
0

20
0

22
0

24
0

26
0

26
0



 

GHD | Report for Auckland Council - Awakeri Wetlands - Stage 1A, 51/33411/ | 74 

 

10% AEP – Northern Branch and Extension 
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50% AEP – Northern Branch and Extension 
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Appendix B - (HEC-HMS Model) 
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HEC-HMS – Model Alignment 
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HEC-HMS results – 1% AEP event 
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APPENDIX 12 – Auckland Council 2019 McLennan Wetland Spillway Assessment 
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Official Height Standard Change 

 

From 1 July 2024, Auckland Council adopts the official height standard for New Zealand 

called New Zealand Vertical Datum 2016 (NZVD2016).  

 

This model was carried out prior to the height standard change. 

All levels included in this modelling report are in Auckland Vertical Datum 1946 

(AUK1946/AVD1946). 

 

Levels in this report can be transformed from Auckland Vertical Datum 1946 into New 

Zealand Vertical Datum 2016 by applying an offset value of 0.282 m. 

 

For example: 

HNZVD2016 = HAVD1946 – Offset Value 

 

A single offset value for the catchment has been taken from the Land Information New 

Zealand (LINZ) Auckland 1946 to NZVD2016 Conversion Raster therefore this offset should 

be taken as an approximation only for the catchment.  

 

A more accurate height transformation value can be derived by downloading the conversion 

raster available on the LINZ website below: 

https://data.linz.govt.nz/layer/103953-auckland-1946-to-nzvd2016-conversion-raster/ 
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1 Introduction and background
Tonkin & Taylor Ltd (T+T) was engaged by Auckland Council to identify an optimum spillway level at
McLennan wetland, to enable the Artillery Drive Stormwater Tunnel (ADST) to perform as per
design. The McLennan wetland spillway in this study refers to the above ground spillway from the
upper to the lower wetland. The McLennan wetland sub-catchment is located within the Pahurehure
inlet stormwater administrative catchment.

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)1. The ADST was designed assuming a wetland spillway level
of 15.4 m RL, but the current crest level of the spillway is 15.1 to 15.2 m RL2.

All levels reported (RL) in this study are in terms of Auckland Vertical Datum 1946.

1.1 Study objectives and scope

The objective of this study is to inform the required upper McLennan wetland spillway height and
the resulting flood effects from any raising of the spillway.

The scope of this study was as follows:

· Build a flood model of the McLennan wetland sub-catchment, to an appropriate level of detail
to meet the study objective. Representing an MPD scenario in the catchment, incorporating
best available data on constructed and planned upstream works (conveyance structures and
future land use).

· Assess the MPD baseline scenario at the McLennan wetland including sensitivity analysis on
two hydraulic parameters.

· Determine an appropriate upper McLennan wetland spillway height including assessment of
flood effects associated with raising the spillway.

1.2 Background

1.2.1 Catchment
A catchment map is presented in Figure Appendix A.1. The catchment upstream of Grove Road is
zoned ‘Residential – mixed housing suburban zone’, ‘Future Urban Zone’ and ‘Residential – Single
House Zone’3. To facilitate the anticipated growth in these areas numerous stormwater
infrastructure projects have been completed or are being designed including the Awakeri wetland
conveyance channels, The Grove Road Culvert, and the ADST and associated works at McLennan
wetland.
The catchment topography is very flat, particularly upstream of McLennan wetland and therefore
raising of the spillway at the wetland has potential to incur backwater flood effects.

1.2.2 McLennan wetland
Figure 1.1 shows the layout of McLennan wetland and the key hydraulic structures. Flows are
discharged to the wetland through numerous stormwater pipes, the largest being the Grove Road

1 Artillery Drive Stormwater Tunnel, Detail design report for client review. Jacobs. 14 November 2014.
2 McLennan Dam Survey crest levels “topo160517_nztm.shp”, Provided by Auckland Council.
3 Auckland Unitary Plan Operative in part (15 November 2016) Update 9 April 2021 planning maps viewer.
https://unitaryplanmaps.aucklandcouncil.govt.nz/upviewer/
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culvert which discharges flows from the Awakeri wetland conveyance channels in the upstream
catchment.
The upper McLennan wetland is connected to the lower wetland by a 1350 mm diameter pipe. It is
understood from discussion with Auckland Council that the existing 950 mm orifice at this pipe will
be further throttled to a 200 mm orifice, with the permanent water level in the pond being
maintained at 11.30 m RL.
Flood flows are attenuated within the upper wetland and drained by the ADST which has two inlet
structures4:
· A low-flow 1050 mm diameter scruffy dome at 11.7 m RL. Connected to the ADST with a 450

mm diameter 3.5 m length pipe.
· A bellmouth weir scruffy dome at 12.7 m RL into the 2500 mm diameter tunnel.

At 14.2 m RL flood flows spill into the adjacent sports field which provides further attenuation
volume to the upper wetland. The spillway conveys any flows exceeding the total storage volume of
the upper wetland and sports field to the lower wetland. The lower wetland is drained by two 900
mm diameter pipes.

Figure 1.1: McLennan wetland key hydraulic structures

1.2.2.1 McLennan spillway and embankment

Figure 1.2 shows the surveyed crest levels5 of the spillway and embankment at McLennan wetland.
The crest levels can be divided into three distinct sections:

4 Artillery Drive Stormwater Tunnel: Operations and Maintenance Manual. Auckland Council Healthy Waters Design Office.
Final Version 1.0. 19/07/2019.
5 McLennan Dam Survey crest levels “topo160517_nztm.shp”, Provided by Auckland Council.
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1 The McLennan wetland spillway: Elevations across the spillway range from 15.07 to 15.39 m
RL and then tie into the high ground at 15.7 m RL to the west of the spillway.

2 Embankment along Artillery Drive: Elevations range from 15.98 to 16.31 m RL.
3 Dip in Embankment / overland flowpath into the wetland at the junction of Artillery Drive and

Maadi Place: Elevations range from 15.68 to 16.28 m RL.

Figure 1.2: McLennan wetland spillway and embankment crest levels

2 Methodology

2.1 Flood model

A flood model of the catchment was built in Mike Flood (Mike Urban, Mike 21, Mike 11)6. Details of
the flood model build, and input data are recorded in the model review documentation in Appendix
B. An ArcGIS map package is also provided with the flood model deliverables which contains the
model schematisation and data record.

The flood model was reviewed by Auckland Council and approved for the purposes of this study
after the initial review comments were addressed.

2.1.1 Boundary conditions

The hydrological inflows to the flood model are derived using the TP108 methodology. All
simulations in this study include Maximum Probable Development (MPD) within the catchment and
climate change (CC) applied to rainfall, as per the Stormwater Code of Practice7. The MPD
impervious coverages were assigned using the latest Auckland Council modelling recommendations8

and the Auckland Unitary Plan Operative in part9.

6 Model built and simulated in DHI software 2017 release.
7 Auckland Council, November 2015. Code of Practice for Land Development and subdivision. Chapter 4 – Stormwater.
8 Land use Zone Imperviousness for Hydraulic Modelling based on the Auckland Unitary Plan Operative in Part (AUP OiP),
Auckland Council Memorandum 04/09/2019.
9 Auckland Unitary Plan Operative in part (15 November 2016) Update 9 April 2021 planning maps viewer.
https://unitaryplanmaps.aucklandcouncil.govt.nz/upviewer/
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A constant downstream boundary of 2.34 m RL has been applied as requested by Auckland Council.
This is the Highest Astronomical Tide (HAT) condition used in the design of the ADST10.

2.1.2 Flood model assumptions and limitations

All model build assumptions are recorded in the review documentation in Appendix B and the ArcGIS
map package. The main assumptions of note are:

· The flood model has been built as per the Auckland Council modelling specification where
applicable, but it is not a detailed catchment model appropriate for floodplain mapping. The
model has been schematised to represent an appropriate flood hydrograph and hydraulic
detail at McLennan wetland to assess local flood effects. Therefore, the model only includes
the primary trunklines of the stormwater network in the upper catchment.

· Hydrological soil groups D and C have been used to derive the pervious area curve numbers in
the catchment. Auckland Council requested these soil groups were applied with regards to the
high soil moisture content and peat.

· Soakage is present within the catchment but has not been included in the flood model
following agreement with Auckland Council. It is understood that soakage in the catchment is
primarily for peat recharge purposes, and it does not provide mitigation in high magnitude
flood events.

· The proposed 200 mm orifice throttle on the 1350 mm diameter pipe connecting the upper
and lower wetland has been included in the model as requested by Auckland Council during
the peer review process.

· Assumptions associated with the representation of the ADST structures, as described in
section 2.1.2.1 below.

· No debris blockage has been included in the upstream catchment stormwater system or the
ADST structures. Debris blockage at the ADST has potential to reduce the efficiency of the
structure and increase water levels in the upper Wetland.

A limitation of the flood model is that the majority of overland flowpaths are modelled using the
2016 LiDAR (unless specified) and these ground levels are subject to change as development in the
catchment occurs. Modification to overland flowpaths in the catchment could impact the timing and
shape of the flood hydrograph at McLennan wetland.

2.1.2.1 Artillery Drive Stormwater Tunnel representation

The ADST and inlet structures have been modelled using a discharge-stage (QH) relationship derived
using spreadsheet calculations. The QH includes allowances for the tailwater condition and hydraulic
losses at the inlets, outlet, pipe bends and roughness. A new QH relationship has been developed
due to the following differences observed between the ADST as-built11 and design drawings:

· The as-built drawings show that a 2500 mm internal diameter tunnel has been installed. The
detailed design report, drawings, and calculations showed a 2470 mm internal diameter. The
as-built tunnel therefore has an increased capacity compared with design.

· The as-built drawings and photos show that a low flow 1050 mm diameter scruffy dome has
been installed at 11.7 m RL instead of the designed low flow slot in the main inlet structure, as
shown in Figure 2.1.

10 Artillery Drive Stormwater Tunnel, Detail design report for client review. Jacobs. 14 November 2014
11 Artillery Drive Stormwater Tunnel: Operations and Maintenance Manual. Auckland Council Healthy Waters Design Office.
Final Version 1.0. 19/07/2019
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· The as-built drawings show that four 250 mm wide raised separator blocks are included on the
bellmouth weir structure at 12.7 m RL (assumed to be for structural reasons). These
separators impact the effective weir length of the structure, as shown in Figure 2.1.

Figure 2.1: ADST inlet structures. Images from Artillery Drive Stormwater Tunnel: Operations and Maintenance
Manual.

Figure 2.2 shows the new QH relationship curve derived, and the QH curve from the previous 2016
assessment of the McLennan wetland12. The previous curve was based on dimensions in the design
drawings.

The updated QH curve includes the low flow scruffy dome at 11.7 m RL and is shown to be more
efficient (conveys more flow) at water levels greater than 13.75 m RL where the capacity of the
tunnel dominates over the weir control at the inlet. The main reason for this improved efficiency is
the increased internal diameter size (2470 to 2500 mm) of the 1.1 km length tunnel. The key stages
of the baseline QH curve are described in Table 2.1

Ideally the hydraulics of the ADST would be verified through computational fluid dynamic (CFD) or
physical modelling as they are complex, but this was not within the scope of this work. Sensitivity
scenarios have been undertaken on the structures, as described in section 2.2.1.

12 Assessment of McLennan Upper Wetland and Artillery Drive Tunnel Design Performance, 2016-09-21, Auckland Council.
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Figure 3.2: Water level in upper McLennan wetland. Option scenarios.

4 Conclusions and recommendations
A flood model has been built using the latest available survey and design data to represent an
appropriate flood hydrograph and hydraulic detail at McLennan wetland to assess flood effects
associated with potential raising of the spillway.

Results from the study show:

· In the 100 year ARI MPD CC rainfall event the peak water level in the upper wetland is 15.17 m
RL which is 100 mm above the lowest crest level of the existing spillway. Potential
deterioration of the ADST pipe wall overtime means that hydraulic roughness values could
increase this peak level to 15.36 m RL.

· Raising the spillway and embankment above 15.68 m RL has negative flood effects as an
overland flowpath into the wetland at Maadi Place becomes obstructed preventing flood
flows from entering the wetland and causes flooding in areas not flooded previously.

· Raising the spillway and embankment up to a level of 15.68 m RL does not result in increased
flood levels (greater than 0.05 m) outside of McLennan Park, even with an increased
roughness applied to the ADST.

Recommendations from this study are:
· The spillway is raised to a minimum level of 15.48 m RL. The spillway could be raised to a

lower level of 15.17 m RL provided that the existing pipe wall roughness of the ADST is
retained through regular inspection and maintenance. The operations and maintenance
manual for the ADST13 does not currently specify a maintenance plan for this.

· Raising the spillway above 15.68 m RL is not recommended as this will cause backwater effects
and/or obstruction to the flowpath into the wetland at Maadi Place. Alternatively, the

13 Artillery Drive Stormwater Tunnel: Operations and Maintenance Manual. Auckland Council Healthy Waters Design Office.
Final Version 1.0. 19/07/2019.
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overland flowpath could be diverted away from the wetland and managed with upgrade
works to the stormwater network or flowpaths to the east of the wetland. This scenario has
not been assessed.

· The required freeboard and any modifications to the wetland structures should be in
accordance with the latest New Zealand Society on Large Dams (NZSOLD) and other relevant
guidelines.

· This study is a hydraulic / flood assessment only and other potential effects associated with
raising the spillway (structural, aesthetic, public access impacts for example) have not been
considered.

· Computational fluid dynamic (CFD) or physical modelling of the ADST and associated inlet
structures would verify the accuracy of the estimated capacity of the structures. In particular
at the stages where complex hydraulics occur at the bellmouth (spilling over the four
separator blocks in the structure) and when the inlet structure transitions from weir to orifice
control.

· The majority of overland flowpaths in the flood model use 2016 LiDAR (unless otherwise
specified) and these ground levels are subject to change as development in the catchment
occurs. It is recommended that any proposed modification to overland flowpaths in the
catchment are assessed (or implemented into the flood model) to ensure the impact on the
timing and shape of the flood hydrograph at McLennan wetland is realised. Alternatively, a
future terrain model scenario can be developed to represent development ground levels and
any resulting impacts on flood hydrograph timing and shape.
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Appendix A: Catchment background

Figure Appendix A.1: Catchment map MPD





Appendix B: Flood Model Review

· Auckland council model review documentation




























