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PROJECT NUMBER: P18-088
ADDRESS: Heights Road

BY: TW
REVIEWED: SS
DATE: 3/2024

Duration 1 years year2023
Recharge per year 200 mm/year
Total recharge 200 mm
5mm retention recharge 389.5 mm

#Bulk Export - Points every 3 day(s)
Station 741813

Whangamaire @ Culvert
Rainfall.Continuous

3 days event 3 days accumulative rainfall

Start of Interval (UTC+12:00) End of Interval (UTC+12:00) Total (mm) Total (mm)
2023-03-01 0:00 2023-03-04 0:00 0 0
2023-03-04 0:00 2023-03-07 0:00 0 0
2023-03-07 0:00 2023-03-10 0:00 0 0
2023-03-10 0:00 2023-03-13 0:00 8.51 5
2023-03-13 0:00 2023-03-16 0:00 2 2
2023-03-16 0:00 2023-03-19 0:00 28.55 5
2023-03-19 0:00 2023-03-22 0:00 18.04 5
2023-03-22 0:00 2023-03-25 0:00 0.5 0.5
2023-03-25 0:00 2023-03-28 0:00 1.5 1.5
2023-03-28 0:00 2023-03-31 0:00 6.51 5
2023-03-31 0:00 2023-04-03 0:00 9.02 5
2023-04-03 0:00 2023-04-06 0:00 0 0
2023-04-06 0:00 2023-04-09 0:00 6.51 5
2023-04-09 0:00 2023-04-12 0:00 7.51 5
2023-04-12 0:00 2023-04-15 0:00 4.51 4.51
2023-04-15 0:00 2023-04-18 0:00 0 0
2023-04-18 0:00 2023-04-21 0:00 0 0
2023-04-21 0:00 2023-04-24 0:00 20.53 5
2023-04-24 0:00 2023-04-27 0:00 4.51 4.51
2023-04-27 0:00 2023-04-30 0:00 0 0
2023-04-30 0:00 2023-05-03 0:00 37.07 5
2023-05-03 0:00 2023-05-06 0:00 35.88 5
2023-05-06 0:00 2023-05-09 0:00 2.99 2.99
2023-05-09 0:00 2023-05-12 0:00 100.15 5
2023-05-12 0:00 2023-05-15 0:00 1.5 1.5
2023-05-15 0:00 2023-05-18 0:00 7.37 5
2023-05-18 0:00 2023-05-21 0:00 24.06 5
2023-05-21 0:00 2023-05-24 0:00 15.41 5
2023-05-24 0:00 2023-05-27 0:00 0 0
2023-05-27 0:00 2023-05-30 0:00 14.44 5
2023-05-30 0:00 2023-06-02 0:00 7.7 5
2023-06-02 0:00 2023-06-05 0:00 4.33 4.33
2023-06-05 0:00 2023-06-08 0:00 13.96 5
2023-06-08 0:00 2023-06-11 0:00 0 0
2023-06-11 0:00 2023-06-14 0:00 0.48 0.48
2023-06-14 0:00 2023-06-17 0:00 2.41 2.41
2023-06-17 0:00 2023-06-20 0:00 6.25 5
2023-06-20 0:00 2023-06-23 0:00 38.03 5
2023-06-23 0:00 2023-06-26 0:00 1.92 1.92
2023-06-26 0:00 2023-06-29 0:00 12.04 5
2023-06-29 0:00 2023-07-02 0:00 39.95 5
2023-07-02 0:00 2023-07-05 0:00 22.14 5
2023-07-05 0:00 2023-07-08 0:00 1.44 1.44
2023-07-08 0:00 2023-07-11 0:00 13.07 5
2023-07-11 0:00 2023-07-14 0:00 9.15 5
2023-07-14 0:00 2023-07-17 0:00 6.61 5
2023-07-17 0:00 2023-07-20 0:00 1.52 1.52
2023-07-20 0:00 2023-07-23 0:00 11.69 5
2023-07-23 0:00 2023-07-26 0:00 13.21 5
2023-07-26 0:00 2023-07-29 0:00 9.66 5
2023-07-29 0:00 2023-08-01 0:00 0.5 0.5
2023-08-01 0:00 2023-08-04 0:00 16.77 5
2023-08-04 0:00 2023-08-07 0:00 0 0
2023-08-07 0:00 2023-08-10 0:00 11.69 5
2023-08-10 0:00 2023-08-13 0:00 10.67 5
2023-08-13 0:00 2023-08-16 0:00 14.73 5
2023-08-16 0:00 2023-08-19 0:00 8.13 5
2023-08-19 0:00 2023-08-22 0:00 40.15 5
2023-08-22 0:00 2023-08-25 0:00 0 0
2023-08-25 0:00 2023-08-28 0:00 0 0
2023-08-28 0:00 2023-08-31 0:00 0.51 0.51
2023-08-31 0:00 2023-09-03 0:00 0.51 0.51
2023-09-03 0:00 2023-09-06 0:00 20.21 5
2023-09-06 0:00 2023-09-09 0:00 12.12 5
2023-09-09 0:00 2023-09-12 0:00 19.71 5
2023-09-12 0:00 2023-09-15 0:00 2.02 2.02
2023-09-15 0:00 2023-09-18 0:00 7.08 5
2023-09-18 0:00 2023-09-21 0:00 0 0
2023-09-21 0:00 2023-09-24 0:00 43.45 5
2023-09-24 0:00 2023-09-27 0:00 25.27 5
2023-09-27 0:00 2023-09-30 0:00 13.14 5
2023-09-30 0:00 2023-10-03 0:00 15.66 5
2023-10-03 0:00 2023-10-06 0:00 1.52 1.52
2023-10-06 0:00 2023-10-09 0:00 11.12 5
2023-10-09 0:00 2023-10-12 0:00 6.06 5
2023-10-12 0:00 2023-10-15 0:00 2.53 2.53
2023-10-15 0:00 2023-10-18 0:00 1.51 1.51
2023-10-18 0:00 2023-10-21 0:00 0.51 0.51
2023-10-21 0:00 2023-10-24 0:00 0.5 0.5
2023-10-24 0:00 2023-10-27 0:00 7.08 5
2023-10-27 0:00 2023-10-30 0:00 6.13 5
2023-10-30 0:00 2023-11-02 0:00 9.72 5
2023-11-02 0:00 2023-11-05 0:00 17.89 5
2023-11-05 0:00 2023-11-08 0:00 0 0
2023-11-08 0:00 2023-11-11 0:00 0 0
2023-11-11 0:00 2023-11-14 0:00 0 0
2023-11-14 0:00 2023-11-17 0:00 4.09 4.09
2023-11-17 0:00 2023-11-20 0:00 37.83 5
2023-11-20 0:00 2023-11-23 0:00 8.69 5
2023-11-23 0:00 2023-11-26 0:00 6.13 5
2023-11-26 0:00 2023-11-29 0:00 3.07 3.07
2023-11-29 0:00 2023-12-02 0:00 0 0
2023-12-02 0:00 2023-12-05 0:00 17.9 5
2023-12-05 0:00 2023-12-08 0:00 19.93 5
2023-12-08 0:00 2023-12-11 0:00 2.56 2.56
2023-12-11 0:00 2023-12-14 0:00 2.56 2.56
2023-12-14 0:00 2023-12-17 0:00 0 0
2023-12-17 0:00 2023-12-20 0:00 2.5 2.5
2023-12-20 0:00 2023-12-23 0:00 0 0
2023-12-23 0:00 2023-12-26 0:00 37 5
2023-12-26 0:00 2023-12-29 0:00 11 5
2023-12-29 0:00 2024-01-01 0:00 64.5 5
2024-01-01 0:00 2024-01-04 0:00 0.5 0.5
2024-01-04 0:00 2024-01-07 0:00 1 1
2024-01-07 0:00 2024-01-10 0:00 5.5 5
2024-01-10 0:00 2024-01-13 0:00 0 0
2024-01-13 0:00 2024-01-16 0:00 9 5
2024-01-16 0:00 2024-01-19 0:00 0.5 0.5
2024-01-19 0:00 2024-01-22 0:00 0 0
2024-01-22 0:00 2024-01-25 0:00 5.5 5
2024-01-25 0:00 2024-01-28 0:00 4.5 4.5
2024-01-28 0:00 2024-01-31 0:00 29 5
2024-01-31 0:00 2024-02-03 0:00 7 5
2024-02-03 0:00 2024-02-06 0:00 15 5
2024-02-06 0:00 2024-02-09 0:00 0 0
2024-02-09 0:00 2024-02-12 0:00 0 0
2024-02-12 0:00 2024-02-15 0:00 0 0
2024-02-15 0:00 2024-02-18 0:00 1 1
2024-02-18 0:00 2024-02-21 0:00 2.5 2.5
2024-02-21 0:00 2024-02-24 0:00 0 0
2024-02-24 0:00 2024-02-27 0:00 32 5
2024-02-27 0:00 2024-03-01 0:00 5 5
2024-03-01 0:00 2024-03-04 0:00 9.5 5
2024-03-04 0:00 2024-03-07 0:00NaN

Groundwater Recharge Assessment
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5. Updated Sub-catchment Delineation 
The model extent was based on the Whangapouri Creek model provided by Auckland Council and was 
extended to include the  Heights Road addition . The updated model extent is shown in Figure 1. 

Based on the information available on Auckland Council GeoMaps and site survey completed by Woods, the 
primary and secondary flows discharge via existing 600mmø culvert under SH22. The subcatchment 
delineation within the site is shown in  Figure 3. 

For the area outside of the site, the subcatchments delineation was retained as per the original catchment 
model. 

 

Figure 3: Sub-catchment delineation  
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7.2. Existing Land Use Coverage 
The existing site and upstream coverage have been calculated based on building footprints and impervious 
surface layer extracted from Auckland Council GeoMaps. The existing impervious coverage is shown in Figure 
5.  

 

Figure 5. Existing development impervious coverage 
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8. Topography 

8.1.  Base models 
Site survey and LiDAR 2016 DEM data has been used to update the terrain surface in the model for the Base 
scenario. The base model site terrain information has been provided in Figure 6. 

 

Figure 6: Base model site topography  

8.2. Post development model 
A preliminary post development earthworks surface was prepared for undertaking the flood modelling. The 
surface modelling was guided by the indicative site masterplan (as shown in Figure 2). The surface modelling 
included: 

�x Existing boundary levels,  
�x Retaining the two existing building floor levels ( included to be part of PPC) 
�x Allowance for approximate future building levels.  
�x Standard crossfalls and longitudinal grades of JOALs 

The purpose of the post development earthworks surface was to enable the guidance of the suitable flood 
management strategy where existing upstream flows are retained and allowed to enter the site. 

No earthworks plans or cut/fill volumes calculations have been developed at this stage, however, these will 
be prepared and submitted at future stages, e.g. Resource Consents. 

Figure 7 shows the preliminary earthworks surface incorporated in the flood model.  
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Figure 7: Preliminary earthworks topography  
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This flood management strategy proposes the attenuation of post development peak flows from the plan 
change area to less than pre development peak flows for the 10 and 100 year ARI (for a temperature 
increase of 3.8oC to allow for climate change) storm event.  

The post development model uses a combination of preliminary design surfaces, survey information and 
LiDAR 2016 to represent topography. 

The management strategy allow for 2 stormwater basins which have been modelled as 1D storage nodes 
with a depth of 2.5m and base area of 800m2 and 1000m2. The flows enter the storage nodes before the 
peak of the storm via a weir. The outlet  from the ponds includes unidirectional flap valves to minimise 
backflows entering the pond .  

It should be noted that the modelled location of ponds is indicative only and will be finalised in the detailed 
design stages. A schematic of the storage pond arrangement is provided in Figure 10. 

 

Figure 10: Storage Pond arrangement 

10.3. Model scenario summary  
Table 5 provides a summary of the modelled scenarios.  
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11. Model Limitations 
The following assumptions and limitations are noted: 

�x This model has been prepared to provide guidance on any effects that may result from the PPC 
(if any). The purpose of the flood models is limited to enable a comparative assessment and 
suitability of the flood management options . 

�x The runoff flows calculated by the hydrological model are loaded in the hydraulic model at 
specified nodes inside the two-dimensional model extents (structured mesh). Inside the two-
dimensional model extents, water can flow in all directions from the loading node. The extents 
of the flow paths may vary based on the location of the loading node, the elevation of the two -
dimensional grid cells (from LiDAR data) and other model assumptions. The location of the 
loading determines the origin of the overland flow path.  

�x Modelling process relies on a range of assumptions and simplifications and may be subject to 
errors and inaccuracies. The compounding effects of the uncertainties in the TP108 rainfall 
model (ARC, 1999), the uncertainties in the LiDAR data and the uncertainties in hydraulic 
parameters such as roughness could result in the water level varying from the mapped levels. 

�x The LiDAR data has an absolute vertical accuracy of +/- 0.10m. Deviations in vertical accuracy 
can occur in areas of dense vegetation. Below water ground levels are not reliably represented 
in the LiDAR data. As a result of the water level variability, the lateral extent of flood extent may 
vary significantly from that shown on the plans. This can have a compounding effect with other 
uncertainties. 

�x There is no measured flow data considered in this assessment; therefore, it is not possible to 
validate the peak water levels or flows. 
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12. Conclusions 
Woods have undertaken a flooding assessment to provide guidance on any flood effects that may results 
from the PPC (if any). Woods received the Whangapouri catchment model upon  request from Healthy 
Waters. The flood model was updated within the site extent to represent the existing and future conditions 
of the site. 

Base model was developed to establish a baseline and, guide the suitability of flood management options. 
A post development model scenario was also developed which allowed for Flood Storage within the site. 

Flood Storage management strategy allows for two storage ponds where runoff is stored and attenuated 
before discharging to the downstream environment.  

All the flood  models were simulated for 10-year ARI and 100-year ARI with inclusion of 3.8°C future climate 
change. All the parameters and assumptions used for the modelled scenarios are provided in this report. The 
simulated model results discussion is provided in Stormwater Management Report (SMP). 
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