


© GHD 2022





























1. Note, I/I24 represents the nested design storm ratio of intensity for the specific time step to the 24-hour intensity for the 
appropriate ARI. 
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Flood Hazard Mapping







1. The discharge point may include smaller upstream discharge points, as indicated in the naming of the catchment.

2. Discharge points B05-2, B05-3 and B05-4 as well as B05-5, B05-6, B05-7 have the potential to be combined into centralized 
storage areas; as such, the required storage volumes for these groups of outlets have been lumped together. 
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1. based on visual estimate (2019) and checked using technique outlined in Chow (1959)
2. according to Komar (1987)
3. according to Miller et al. (1977)
4. from tables in Chow (1959)
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Note that the total simulation time extends over 5 years, totalling approximately 43,848 hours.

Note that the total simulation time extends over 5 years, totalling approximately 43,848 hours.



1. The % Change figure is calculated for uncontrolled and controlled post-development conditions relative to pre-development conditions.



1. The % Change figure is calculated for uncontrolled and controlled post-development conditions relative to pre-development conditions.

1. The % Change figure is calculated for uncontrolled and controlled post-development conditions relative to pre-development conditions.







1. The runoff coefficient (c) is derived from the proportion of impervious area (i) using the equation c = 0.05 + 0.9i, based on typical 
industry guidance

2. The water quality volume is determined using the 90th percentile rainfall depth of 15 mm, as shown in Figure 4.3





Note: bioretention, and flood storage footprint and volume values are rounded up to the nearest 10.

1. Bioretention footprint and permanent pool volumes reflect alternate approaches to achieving water quality treatment targets and can 
be considered mutually exclusive.

2. Bioretention footprint was determined using an assumed infiltration rate for engineered filter media of 1,000 mm/hr and a safety factor 
of 0.5 to account for potential clogging.

3. 100-Year ARI storage footprint was determined assuming a 2 metre maximum storage depth for the 100-year ARI flow, including a 
0.3 m freeboard, and accounts for flood control only, not water quality treatment. Required volumes have been listed previously in 
Section 4.1.

4. Total values do not include the minor discharge locations that contribute to downstream discharge points (i.e., A05-1, A05-2, etc. are 
counted in A05). 







in
addition to

Note: permanent pool and flood storage footprint and volume values are rounded up to the nearest 10.
1. Only discharge points with minimum 5 ha catchment area were assessed.
2. Permanent pool volume is equivalent to Water Quality Volume (WQV) summarized in Table 4.5.



















SH57 - Major Arterial

Pacific Dr - Collector

0 50 100 200 500m

N

Aokautere Structure Plan: Final Structure Plan
McIndoeURBAN Ltd\Projects - Documents\08 Manawatu-Whanganui (2000-2499)\2038c_Aokautere Structure Plan 09.07.2021

Proposed Development

Reserves (flat playable)

Reserves (gully, G1-G18)

Wetland feature

Existing open space or farmland

New connection through 131 Pacific Drive
Village Green framed by multi-unit housing
Local centre commercial node
School site, subject to land swap with Ruapehu Drive site
Cross-gully link
(F1-F5) Promotory clusters of multi-unit housing
New connection through 30 Abby Road
New connection through 153 Pacific Drive
New connection through 208 Pacific Drive
Continuation of Valley Views
New connection into rural residential access road
Rural residential development
40m setback from SH57
Connection into Silicon Way
Connection under di�erent land tenure control
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Aokautere Rural Residential Area 

Aokautere Residential Area 

Aokautere Neighbourhood Centre

Proposed Development

Reserves (flat playable)

Reserves (gully, G1-G18)
(G13-18 indicate bush and wetland features recommended 
for reservation. Actual reserve boundaries would be broader 
in these areas)

Wetland feature

Existing rural zoned land/open space or farmland

Detention ponds

Existing built areas

5m bu�er line

Development on by Class D

KEY

Structure Plan Boundary

New connection through 129 Pacific Drive
Village Green framed by multi-unit housing
Neighbourhood Centre (LBZ)
School site, subject to land swap with Ruapehu Drive site
Cross-gully link
(F1-F5) Promotory clusters of multi-unit housing
New connection through 30 Abby Road
New connection through 153 Pacific Drive
New connection through 208 Pacific Drive
Continuation of Valley Views
New connection into rural residential access road
40m setback from SH57
Potential future connection into Silicon Way

Connection under di�erent land tenure control
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DRAFT

OPTION 2 (revised 2) :

Metlifecare Gulf Rise Retirement Homes / Warren and Mahoney

Total Units:   306
Duplex/Single Units:   114

Terraced Units:    28

Apartment Units:   
 LTO:    54

 Rest Home/Dementia: 92

 Type B:   18

 Cafe/Facilities: 1400m2

 Admin:  530m2

 Service:  400m2

Visitor Parking:  50

Sta� Parking:   46

Site Area:    8.7Ha
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 (Blue)
Total Exceedance Time = 5131 hrs
% Exceedance Time = 11.7
Number of Exceedance Events = 169

Cumul. Effective Discharge(m3) = 8.908E+05
Cumul. Effective Work Index(J/m2) = 1.737E+08

 (Red)
Total Exceedance Time = 3924 hrs
% Exceedance Time = 8.9
Number of Exceedance Events = 263

Cumul. Effective Discharge(m3) = 9.188E+05
Cumul. Effective Work Index(J/m2) = 1.761E+08
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 (Blue)
Total Exceedance Time = 5131 hrs
% Exceedance Time = 11.7
Number of Exceedance Events = 169

Cumul. Effective Discharge(m3) = 8.908E+05
Cumul. Effective Work Index(J/m2) = 1.737E+08

 - with SWM Control (Red)
Total Exceedance Time = 5557 hrs
% Exceedance Time = 12.7
Number of Exceedance Events = 187

Cumul. Effective Discharge(m3) = 8.907E+05 Cumul.
Effective Work Index(J/m2) = 1.755E+08
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 (Blue)
Total Exceedance Time = 1207 hrs
% Exceedance Time = 2.8
Number of Exceedance Events = 188

Cumul. Effective Discharge(m3) = 5.310E+05
Cumul. Effective Work Index(J/m2) = 8.325E+07

 (Red)
Total Exceedance Time = 1112 hrs
% Exceedance Time = 2.5
Number of Exceedance Events = 292

Cumul. Effective Discharge(m3) = 6.213E+05
Cumul. Effective Work Index(J/m2) = 9.701E+07
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 (Blue)
Total Exceedance Time = 1207 hrs
% Exceedance Time = 2.8
Number of Exceedance Events = 188

Cumul. Effective Discharge(m3) = 5.310E+05
Cumul. Effective Work Index(J/m2) = 8.325E+07

 - with SWM Control (Red)
Total Exceedance Time = 1382 hrs
% Exceedance Time = 3.2
Number of Exceedance Events = 179

Cumul. Effective Discharge(m3) = 4.661E+05
Cumul. Effective Work Index(J/m2) = 7.239E+07



0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Time (hrs) 104

0

0.5

1

1.5

2

2.5

3

3.5

D
is

ch
ar

ge
 (m

3 /s
)

 - 0.003cms Threshold

3.807 3.8075 3.808 3.8085 3.809 3.8095 3.81 3.8105 3.811
Time (hrs) 104

0

0.5

1

1.5

2

2.5

3

3.5

D
is

ch
ar

ge
 (m

3 /s
)

 (Blue)
Total Exceedance Time = 3336 hrs
% Exceedance Time = 7.6
Number of Exceedance Events = 184

Cumul. Effective Discharge(m3) = 7.387E+05
Cumul. Effective Work Index(J/m2) = 8.436E+07

 (Red)
Total Exceedance Time = 3140 hrs
% Exceedance Time = 7.2
Number of Exceedance Events = 287

Cumul. Effective Discharge(m3) = 9.824E+05
Cumul. Effective Work Index(J/m2) = 1.099E+08
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 (Blue)
Total Exceedance Time = 3336 hrs
% Exceedance Time = 7.6
Number of Exceedance Events = 184

Cumul. Effective Discharge(m3) = 7.387E+05
Cumul. Effective Work Index(J/m2) = 8.436E+07

 - with SWM Control (Red)
Total Exceedance Time = 5136 hrs
% Exceedance Time = 11.7
Number of Exceedance Events = 181

Cumul. Effective Discharge(m3) = 9.277E+05
Cumul. Effective Work Index(J/m2) = 1.076E+08
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 (Blue)
Total Exceedance Time = 997 hrs
% Exceedance Time = 2.3
Number of Exceedance Events = 177

Cumul. Effective Discharge(m3) = 4.683E+05
Cumul. Effective Work Index(J/m2) = 4.440E+07

 (Red)
Total Exceedance Time = 1131 hrs
% Exceedance Time = 2.6
Number of Exceedance Events = 286

Cumul. Effective Discharge(m3) = 7.109E+05
Cumul. Effective Work Index(J/m2) = 6.694E+07
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 (Blue)
Total Exceedance Time = 997 hrs
% Exceedance Time = 2.3
Number of Exceedance Events = 177

Cumul. Effective Discharge(m3) = 4.683E+05
Cumul. Effective Work Index(J/m2) = 4.440E+07

 - with SWM Control (Red)
Total Exceedance Time = 1605 hrs
% Exceedance Time = 3.7
Number of Exceedance Events = 147

Cumul. Effective Discharge(m3) = 4.897E+05
Cumul. Effective Work Index(J/m2) = 4.593E+07
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 (Blue)
Total Exceedance Time = 3466 hrs
% Exceedance Time = 7.9
Number of Exceedance Events = 100

Cumul. Effective Discharge(m3) = 6.067E+06
Cumul. Effective Work Index(J/m2) = 1.494E+08

 (Red)
Total Exceedance Time = 3432 hrs
% Exceedance Time = 7.8
Number of Exceedance Events = 149

Cumul. Effective Discharge(m3) = 5.850E+06
Cumul. Effective Work Index(J/m2) = 1.439E+08
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 (Blue)
Total Exceedance Time = 3466 hrs
% Exceedance Time = 7.9
Number of Exceedance Events = 100

Cumul. Effective Discharge(m3) = 6.067E+06
Cumul. Effective Work Index(J/m2) = 1.494E+08

 - with SWM Control (Red)
Total Exceedance Time = 3373 hrs
% Exceedance Time = 7.7
Number of Exceedance Events = 98

Cumul. Effective Discharge(m3) = 5.819E+06 Cumul.
Effective Work Index(J/m2) = 1.434E+08
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 (Blue)
Total Exceedance Time = 3171 hrs
% Exceedance Time = 7.2
Number of Exceedance Events = 102

Cumul. Effective Discharge(m3) = 5.924E+06
Cumul. Effective Work Index(J/m2) = 1.436E+08

  (Red)
Total Exceedance Time = 3110 hrs
% Exceedance Time = 7.1
Number of Exceedance Events = 144

Cumul. Effective Discharge(m3) = 5.709E+06
Cumul. Effective Work Index(J/m2) = 1.383E+08
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 (Blue)
Total Exceedance Time = 3171 hrs
% Exceedance Time = 7.2
Number of Exceedance Events = 102

Cumul. Effective Discharge(m3) = 5.924E+06
Cumul. Effective Work Index(J/m2) = 1.436E+08

 - with SWM Control (Red)
Total Exceedance Time = 3065 hrs
% Exceedance Time = 7.0
Number of Exceedance Events = 103

Cumul. Effective Discharge(m3) = 5.681E+06
Cumul. Effective Work Index(J/m2) = 1.378E+08




