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RPT 2351-04 Engineering Report

1. INTRODUCTION

Red Jacket have been engaged to provide civil engineering services as part of the proposed Wairau
Estate development located at Wairua Road, Oakura, Lot 29 DP 482991. The proposed development
is shown on the McKinlay Surveyors Ltd scheme plan below, Figure 1.1, and Appendix I.

The purpose of this report is to complete a high-level assessment of the proposed stormwater
management system for the Wairau Estate development. This includes assessing the existing upstream
catchment, potential hydrological effects due to the proposed development, and potential
downstream impacts.

This report should be read in conjunction with the Red Jacket hearing submission report.

This report is specifically prepared for the request for further information in relation to Item 4.80 of
the S42A Report.

DN600 mm Culvert 1

:'-\‘”'_M

DN600 mm Culvert 2

)\

Landscape Pianting connecting
Bl syste

Bk oescnmTon ToraL axen
“ PO Box 116 Wairau Estate, Oakura Lot 28 DP 482881 66.3383hs 0-160108
New Pymouth 4340 RO AR
e Bhmoun 09758 528 144 Lot Proposal New Plymouth District Council 06/0/13 H-06 FUDA

Hawera 06 278 4456 = —
- This plon is prepared only jor the purpose of obtaining o Aesource Consent pursuant fo the Resource Management Act 1981 A =
y o

Oakura Farm Park Ld 1:2500 @ A3 I A

Figure 1.1: McKinlay Surveyors Ltd — Scheme Plan
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1.1. PROPOSED DESIGN

The proposed Wairau Estate subdivision is currently grazed paddocks with general fall to the north and
north-east. The site surface runoff is collected in several low-lying water courses and open drains,
which fall towards the northern corner of site. The site ultimately discharges to two existing DN600
culverts under State Highway 45, SH45. One culvert is located at the Wairau Road intersection and the
other culvert is located 180 m south-west of the Wairau Road intersection.

The proposed Wairau Estate development comprise of creating approximately 145 residential Lots and
a series of new sealed local roads to be vested with NPDC.

Our basis of design is for the post-development stormwater runoff to be collected, detained and
discharged to the existing DN600 culvert in the northern corner of the site approximately 180 m south
of the Wairau Road intersection. The discharge at the DN600 culvert shall be no greater than pre-
development flow, shall not increase peak flows and/or flooding elevation at the culvert structure.

Peak flows at the confluence zone at the Wairau Stream approximately 600 mm north of the existing
SHA45 culvert, shall remain the same or less than existing.

To maintain pre-development peak flows and existing flooding elevation, it is proposed to install a
stormwater detention pond in the northern corner of the site, for the proposed Wairau Estate
development.

The proposed detention ponds will be situated in the existing natural low points within the proposed
development, an unnamed tributary of the Wairau Stream utilising the existing DN600 culvert
discharge at SH45.

For the purpose of this high-level design the pond systems have been modelled as a single pond
structure. The multiple pond system is a viable option as they will be interlinked and utilise a single
outlet to the downstream environment. The multiple pond structures shall be designed at detailed
design phase.

The following sections detail the analysis of the existing catchments, design of the proposed
stormwater management system and discharge to the existing environment.

~4-
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2.

HYDROLOGICAL ANALYSIS

The existing upstream catchments and catchments contributing to the proposed stormwater
management system have been analysed using the US Army Corps of Engineers HEC-HMS 4.3
Hydrologic Modelling System, Refer Appendix Ill for design outputs.

The hydraulic model has been prepared based on the following assumptions:

a)

b)

c)

d)

e)

f)

g)
h)

NIWA Rainfall Intensity Data, HIRDS RCP 6.0 for the period 2081 — 2100, as shown in Appendix
Il. One event has been used across the full catchment.

The hydrological analysis has assessed the peak discharge for design storms of 20%, 10%, and
1% AEP.

The temporal pattern for the 24-hour design storm has been based on the ARC Guidelines for
Stormwater Runoff Modelling, TP 108, using site specific 24-hour rainfall data.

A time of concentration for each individual catchment has been established using the US Soil
Conservation Service method and verified using the Ramser Kirpich method.

Rainfall runoff curve numbers are based on US Army Corps of Engineers HEC-HMS hydrologic
Modelling System, Technical Reference Manual.

Hydrologic Soil Group B has been used based on existing subsoil conditions, being a sandy SILT,
Taranaki volcanic ash.

Catchment topography is based on a combination of historic survey and NPDC GIS information.

Initial abstraction has been set at 5 mm for pervious areas and 0 mm for impervious areas, as
per ARC Guidelines for Stormwater Runoff Modelling, TP 108.

_5-
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2.1. CATCHMENT ANALYSIS

The contributing catchments have been assessed as the proposed Wairau Estate development and
existing upstream catchments to the south. Catchment extents are illustrated in Figure 2.1 below, refer
Appendix IV for full plan.

Catchment 4

Catchment 6.2

e
Catchment61 }

h_/.

Figure 2.1: Catchment plan

Catchment characteristics used to establish peak flows are detailed in Table 2.1 below:

Table 2.1: Catchment Characteristics
3 Hydrologic Curve Catchment Time of
Identity Status Cover Type ) .
Soil Group Number Area Concentration

Catchment 1 Existing Bush Cover B 55 1.45 km? 20 min
Catchment 1.1 Existing Pasture for Grazing B 61 0.07 km? 10 min
Catchment 1.2 Existing Pasture for Grazing B 61 0.44 km? 25 min
Catchment 1.3 Existing Pasture for Grazing B 61 0.22 km? 20 min
Catchment 2 Existing Bush Cover B 55 0.78 km? 20 min
Catchment 3 Existing Bush Cover B 55 0.32 km? 20 min
Catchment 4 Existing Bush Cover B 55 1.45 km? 10 min
Existing Pasture and housing B 61 0.52 km? 30 min

Catchment 5
Developed Pasture and housing B 61 0.47 km? 30 min
Existing Pasture for Grazing B 61 0.15 km? 20 min

Catchment 6
Developed Residential Housing B 75 0.20 km? 20 min
Catchment 6.1 Existing Pasture for Grazing B 61 0.04 km? 20 min
Catchment 6.2 Existing Pasture for Grazing B 61 0.04 km? 20 min

_6-
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2.2. PEAK CATCHMENT FLOWS

Peak catchment flows have been calculated using HEC-HMS 4.3 design software and site-specific 24-
hour design storms based on ARC Guidelines for Stormwater Runoff Modelling, TP 108.

The design storms used in the analysis are illustrated in Figure 2.2 below, catchment peak flows are
detailed Table 2.2 below:

24 HOUR DESIGN STORM
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~
E 80.00 W 10% AEP DESIGN STORM
£ 60.00
2 20% AEP DESIGN STORM
w  40.00
'—
=
—,  20.00
-
<
S 0.00
= S >>2=>2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=2=22
P~ I << < <IC<<IICIICICICLCICC<COEOO OO QOO0 OO Q Q
O O O O O O O O O O O O OO0 OO0 O OO o o o o o o o o o o o
222222222222 322 22222222822
O O O OO O O O O OO OO0 oo o oo oo o oo o o o o o
eunmsgnydongTnNydon g deon S aoNdQ S A
N AN NN NN ONO0 OO0 O A N d N O ;MmN O N 0 0 0 O
- — = o —
TIME (HRS)
Figure 2.2: Site-Specific 24-Hour Design Storm
Table 2.2: Catchment Peak Flows
Identity Status 20% AEP (m3/sec) 10% AEP (m3/sec) 1% AEP (m3/sec)
Catchment 1 Existing 8.55 11.33 23.85
Catchment 1.1 Existing 0.62 0.81 1.64
Catchment 1.2 Existing 2.78 3.65 7.45
Catchment 1.3 Existing 1.53 2.01 4.09
Catchment 2 Existing 4.62 6.13 12.89
Catchment 3 Existing 2.41 3.19 6.69
Catchment 4 Existing 3.69 4.84 9.86
Existing 3.06 4.02 8.02
Catchment 5
Developed 2.75 3.61 7.35
Existing 1.32 1.73 3.52
Catchment 6
Developed 2.04 2.58 4.82
Catchment 6.1 Existing 0.36 0.47 0.96
Catchment 6.2 Existing 0.29 0.37 0.76
7-
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3. STORMWATER DETENTION POND DESIGN

The proposed stormwater management system, detention pond has been modelled using HEC-HMS
4.3, based on the peak catchment discharges detailed in Section 2.2 above.

The detention pond has been designed to have a peak flow discharge no greater than pre-
development during design storms of 20%, 10%, and 1% AEP, and to have no impact on the peak
flows and food elevations at the DN600 culvert under SH45 and no impact at the downstream
confluence zone where the unnamed tributary meets the Wairau Stream.

The purpose of this design approach is to minimise impacts to the receiving environment during a
range of design storm scenarios.

The proposed detention pond shall be located within the extents of the proposed development
utilising the topography of the unnamed tributary. The discharge location shall be prior to the SH45
culvert crossing.

The proposed detention pond design is a high-level analysis of the proposed development and is
subject to detailed design at the time of subdivision consent.

The HEC-HMS 4.3 Basin Model is illustrated in Figure 3.1 below.

) Basin Model [DEVELOPMENT] =R o

sy CATCHMENT 1.1

oy CATCHMENT 2.0
JUNCTION 1.0

&, CATCHMENT 1.2

&

CATCHMENT 6.0

CATCHMENT B.2 CATCHMENT 3.0
JUNCTION 2.0

2., CATCHMENT 1.2

e DETENTION POND ] 1200 mm BOK CULVERT

&
CATCHMENT 6.1 =3 &, CATCHMENT 4.0
] @600 mm CULYERT 2

JUNCTION 3.0

q;, JUNCTION 5.0
&

CATCHMENT S0 (&, /
L\/!l @600 mm CULVERT 1

= JUNCTION 4.0

Figure 3.1: HEC-HMS Basin Model — Developed Subdivision

_8-
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3.1. DETENTION POND VOLUME

The proposed detention pond volume has been designed to accommodate up to a 1% AEP design
storm within the extents of the proposed pond structure, whilst discharging at less than pre-
development flow. The pond discharge shall not increase downstream peak flows or flooding heights.
Pond capacity is detailed in Table 3.0 below:

Table 3.1 Detention Pond Storage Elevation
Elevation (m) Reduced Level (RL) Volume (1000 m?) Outlet

0.00 27.00 0.00 Invert DN300
1.67 28.67 7.52 20% AEP Pond level
1.70 28.70 7.65 Invert DN450
2.07 29.07 9.32 10% AEP Pond level
2.60 29.60 11.70 Spillway Invert
2.97 29.97 13.37 1% AEP Pond level
3.00 30.00 13.50 Top of Pond

3.2. DETENTION POND PEAK FLOWS

The outlet structure from the detention pond to the unnamed tributary of the Wairau Stream has been
designed using HEC-HMS 4.3. The pond discharges via a proposed DN300 low level outlet pipe in
conjunction with a DN450 high level outlet pipe and an overflow spillway.

The peak discharges from the pond outlet structures are detailed in Table 3.2 below:

Table 3.2 Detention Pond Outlet Peak Flows
Design Storm DN300 Peak DN450 Peak Spillway Peak Post-development Pre-development
Flow (m3/sec Flow (m3/sec) Flow (m3/sec) Peak Flow (m3/sec) Peak Flow (m3/sec)
20% AEP 0.28 - - 0.28 141
10% AEP 0.31 0.12 - 0.43 1.85
1% AEP 0.36 0.45 1.60 2.41 3.78

As detailed above, the pond outlet structures have a total combined design peak flow less than
pre-development flow for all design storm scenarios considered.

Therefore, there shall be no increase in pre-development peak flows resulting from the proposed
development.

_9-
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4. DOWN STREAM EFFECTS

From our analysis of the catchment and proposed development we have identified two critical points
as detailed below:

e The downstream DN60O culvert structure under SH45. Identified as $600 mm CULVERT 2 in HEC-
HMS Model, refer Figure 3.1.

e The confluence zone with the Wairau Stream. Identified as JUNCTION 4 in HEC-HMS Model, refer
Figure 3.1.

The critical points have been analysed using HEC-HMS incorporating the proposed Wairau Estate
development and proposed detention pond structure.

The peak discharges and relative peak elevations and time to peaks at the critical points are detailed
in Table 4.1 and 4.2 below:

Table 4.1 DN600 Culvert Structure
DN600 Culvert Structure Under SH45 - 3600 mm CULVERT 2
Design Storm Status Peak Flow (m3/sec) Peak Elevation (RL m) Time of Peak (24 hr)
Pre-Development 0.24 26.51 14:28
20% AEP
Post-Development 0.24 26.51 20:53
Pre-Development 0.35 26.54 14:15
10% AEP
Post-Development 0.31 26.60 18:23
Pre-Development 0.73 27.26 13:59
1% AEP
Post-Development 0.73 27.25 15:50
Table 4.2 Wairau Stream Confluence
Wairau Stream Confluence — JUNCTION 4
Design Storm Status Peak Flow (m3/sec) Time of Peak (24 hr)
Pre-Development 8.09 12:32
20% AEP
Post-Development 7.93 12:31
Pre-Development 10:93 12:26
10% AEP
Post-Development 10:72 12:26
Pre-Development 57.20 12:26
1% AEP
Post-Development 56.74 12:26

As detailed above, our model indicates no increase in peak flow or peak flood elevation at the SH45
culvert and no increase in peak flow and minor differences in time to peak at the confluence with the
Wairau Stream for all design storm scenarios considered.

It can be concluded that the proposed Wairau Estate development in conjunction with the proposed
detention pond (subject to detailed design) will have a no more than minor effect on the Wairau
Stream confluence point for all design storm scenarios considered.

-10 -

www.redjacket.nz




RPT 2351-04 Engineering Report

The peak flow from the proposed Wairau Estate development comprises of less than 5% (range of 1.5%
to 3.5%) of the total peak flow at the confluence point across all design storm scenarios considered. It
can be concluded that the proposed development will have a negligible impact on the existing
downstream environment for all design storm scenarios considered.

11 -
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5. SEDIMENT CONTROL MEASURES

All stormwater runoff generated from the proposed Wairau Estate development shall be channelled
to the proposed detention pond. Stormwater from this pond shall discharge to the Wairau Stream
utilizing the existing DN600 culvert structure crossing SH45.

The detention pond shall be constructed in accordance with the Waikato Regional Council (WRC)
Earthworks Guidelines (adopted by the Taranaki Regional Council).

The proposed contributing area (road carriageway) to the detention ponds is approximately 3.5 ha.
The site is relatively flat, less than average 10% grade across the site with an approximate catchment
length of 700 m.

Based on the WRC earthworks guidelines and the catchment characteristics the pond volume shall be
no less than 3% of the contributing area with a forebay no less than 1% of the pond volume. This
equates to a pond volume no less than 1,050 m® and a forebay no less than 105 m3, refer Figure 5.1
below for typical pond layout.

Typical silt pond layout

Bund/diversion drains to ensure
all flow enters at the inket end

Wide shallow level spillway over existing ground where

possible, retain the existing grass cover. Bare areas to be

stabilised with concrete or similar

Secure the ends of the
level spreader by burying
‘within the easth bund

/ T

- 554? /
e
WKZQ LA \i‘ Al bare surfaces to be stabilised with vegetation if the pond is ta

remain through a winter period, otherwise just the outer batter
needs to be stabilised

e

Sediment
Forebay
Pinned geotextile overlaid with large rock to break up flow (i deep)

Extra crest width may be required to
provide for machinery access for
cleaning out

Figure 1: Typical silt pond layout

Figure 5.1: WRC - Typical Silt Pond Layout

The proposed detention pond volume is approximately 11,700 m?3 to the level of the spillway, this is in
excess of the required WRC volume 1,050 m3.

The proposed pond is subject to detailed design and shall be designed in accordance with the WRC
earthworks guidelines to minimise the discharge of sediment from the proposed development to the
downstream receiving environment.

-12 -
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6.

CONCLUSION

Based on the analysis undertaken and the results of our HEC-HMS model:

a.

7.

There is sufficient capacity within the proposed Wairau Estate detention pond to accommodate
up to a 1% AEP design storm within the extents of the existing unnamed tributary.

The proposed detention pond servicing the proposed Wairau Estate development does not
increase the pre-development peak flow at the discharge point for a 20%, 10% and up to a 1%
AEP design storm.

The proposed Wairau Estate development in conjunction with the proposed detention pond has
a no more than minor effect on the downstream DN600 mm culvert crossing SH45 and the
downstream confluence with the Wairau Stream, for a 20%, 10% and up to a 1% AEP design storm.

The peak flow from the proposed Wairau Estate development comprises of less than 5% (range
of 1.5% to 3.5%) of the total peak flow at the confluence point across all design storm scenarios
considered. It can be concluded that the proposed development will have a negligible impact on
the existing downstream environment for all design storm scenarios considered.

The proposed detention pond servicing the Wairau Estate development is subject to detailed
design and shall be designed in accordance with the WRC earthworks guidelines.

LIMITATIONS

This assessment is prepared for your use as owners and for your agents for the stated purpose and
cannot be used for any other purpose or by others unless authority is given by Red Jacket Ltd.

-13 -
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APPENDIX | MCKINLAY SURVEYORS SCHEME PLAN

- 14 -
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APPENDIX Il HIRDS NIWA RAINFALL DATA

HIRDS V4 Intensity-Duration-Frequency Results
Site name: Wairau Estate Subdivision

Coordinate system: WGS84

Longitude: 173.96

Latitude: -39.14

Rainfall intensities (mm/hr) RCP6.0 for the period 2081-2100

ARI AEP 10m 20m 30m 1h 2h 6h 12h 24h
1.58 0.633 77.8 52.6 41.6 27.8 18.2 8.98 5.65 3.53
2 0.5 85.2 57.6 45.6 30.4 20 9.85 6.21 3.86
5 0.2 111 75 59.4 39.6 26 12.8 8.09
10 0.1 131 88.2 69.9 46.6 30.6 15.1 9.53-
20 0.05 151 102 81 54 354 17.5 11 6.85
30 0.033 164 111 87.8 58.5 38.4 19 12 7.42
40 0.025 173 117 92.7 61.8 40.6 201 12.7 7.85
50 0.02 181 122 96.8 64.5 42.4 21 13.2 8.19
60 0.017 187 126 100 66.7 43.8 21.7 13.7 8.48
80 0.012 197 133 105 70.3 46.2 22.9 14.4 8.92
100 0.01 205 138 110 731 48 23.8
250 0.004 239 161 128 85.1 55.9 27.7

-15-
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APPENDIX 111

HEC-HMS OUTPUTS

) Basin Model [DEVELOPMENT]

Ep CATCHMENT 6.0
CATCHMENTE2 &,

|| DETENTION FOND

CATCHMENT 6.1 (55

CATCHMENT 1.3

|| 2600 mm CULVERT 2

JUNCTION 5.0

CATCHMENT 50 & /
L\,—/_J @600 mm CULVERT 1

[E=SECH >

B4y CATCHMENT 1.0

CATGHMENT 1.1

£, CATCHMENT 2.0

JUNCTION 1.0

g CATCHMENT 1.2

CATCHMENT 3.0
JUNCTION 2.0

] 1200 mm BOX GULYERT

&, CATCHMENT 4.0

JUNCTION 3.0

= JUNCTION 4.0

Figure A3.1:

Basin Model
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Figure A3.2:

20% AEP Flow / Storage Graph
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Graph for Reservoir "DETENTION POND" o B S
Reservoir "DETENTION POND" Results for Run "10% AEP"
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Figure A3.3: 10% AEP Flow / Storage Graph
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Figure A3.4:

1% AEP Flow / Storage Graph
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El Summary Results for Reservoir "DETENTIOMN POND" [o [ = | &2

Project: WAIRAL ESTATE DVELOPED  Simulation Run: 20%: AEP
Reservoir: DETEMTIOMN POMD

Start of Run:  01Jan2000, 00:00 Basin Model: DEVELOPMENT
End of Run:  02Jan2000, 03:00 Meteorologic Model:  20%: AEP
Compute Time:040ct2019, 09:50:26 Control Spedifications: 27 hrs

Valume Units: () MM (@) 1000 M3

Computed Results
Peak Inflow: 2.31(M3/s) Date/Time of Peak Inflow:  01Jan2000, 12:15
Peak Discharge: 0.28 (M3/5) Date/Time of Peak Discharge:011Jan2000, 15:14
Inflow Volume: 15,47 (1000 M3) Peak Storage: 7.52 (1000 M3)
Discharge Volume: 12,75 (1000 M3) Peak Elevation: 28.67 (M)
Figure A3.5: 20% AEP Detention Pond Summary Table
=1 Surnrary Results for Reservoir "DETEMTION POMND" (= = | &2

Project: WAIRAL ESTATE DVELOPED  Simulation Run: 10%: AEFP
Reservair: DETEMTIOMN POND

Start of Run:  01Jan2000, 00:00 Basin Model: DEVELOPMENT
End of Run:  02Jan2000, 03:00 Meteorologic Model: 109 AEP
Compute Time:040ct2019, 09:49:36 Control Specifications: 27 hrs

Vaolume Units: (C) MM (@) 1000 M3

Computed Results
Peak Inflow: 2,95 (M3/5) Date/Time of Peak Inflow:  01Jan2000, 12:15
Peak Discharge: 0.43 (M3/5) Date Time of Peak Discharge:01Jan2000, 14:21
Inflow Vaolume: 19,73 (1000 M3) Peak Storage: 9,32 (1000 M3)
Discharge Yolume: 16,06 (1000 M3) Peak Elevation: 29.07 (M)
Figure A3.6: 10% AEP Detention Pond Summary Table
=1 Surnmary Results for Reservoir "DETENTION POND" = = | ==

Project: WAIRAL ESTATE DVELOPED  Simulation Run: 1% AEP
Reservoir: DETENTION POMD

Start of Run:  01Jan2000, 00:00 Basin Model: DEVELOPMEMNT
End of Run:  02Jan2000, 03:00 Meteorologic Model: 1% AEP
Compute Time:040ct2019, 09:50:01 Control Spedifications: 27 hrs

Vaolume Units: () MM (@) 1000 M3
Computed Results

Peak Inflow: 5.57 (M3/3) Date /Time of Peak Inflow:  01Jan2000, 12:13
Peak Discharge: 2.41 (M3/5) Date Time of Peak Discharge:01Jan2000, 12:40
Inflow Volume:  36.93 (1000 M3) Peak Storage: 13.37 (1000 M3)
Discharge Volume:31. 53 (1000 M3) Peak Elevation: 29.97 (M)
Figure A3.7: 1% AEP Detention Pond Summary Table
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CATCHMENT PLAN
SCALE 1:15000
LA

Client Sheet Title Drawing No.
OAKURA FARM PARK WAIRAU ESTATE SUBDIVISION CATCHMENT PLAN 100-366
3 DAVIDSON STREET
NEW PLYMOUTH 4310 1215 SOUTH ROAD
REDJACKET Ph. 06 759 0999 - | OAKURA
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