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Reference Guide for Design Storm
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Standardised Parameters for Hydrological Modelling

2. Sub-catchment delineation

3. Post-development reduction in
soil group
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Sub-catchment delineation & reduction

INn post-development soll group
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Basin Madels
# scenario 1
@ Scenario 2
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+15 Post Impervious
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Companents Computs  Results
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Basin Name: Scenario 2
Element Name: Pre-developed
Description:

't A

Dawnstream:  —-Hane-—-
#Area (KM2) |0.06
Latitude Degress:
Latitude Minutes:
Latitude Seconds:
Longitude Degrees:
Lengitude Minutes:

Lengitude Seconds:

Discretization Method: --None--- *
Canopy Methad: =-Nane-- v
Snow Method: --None-- ke
Surface Method: --Maone-- ke

Loss Methed: SCS Curve Number
Transform Method: SCS Unit Hydrograph
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WELLINGTON WATER LIMITED
Runoff Hydrograph Calculator
v1 Jan 2023

& Wellington
Water

Input parameters to be derived from the methodology outlined in the Reference Guide for Design Storm Hydrology.

site D iz |- ID & reference details
Event 1% AEP Climate Change

Area (km2) 0.0500

Initial Abstraction (mm) 216 InpUt paramete s
Soil Group C

Landcover Forest

Curve Number default 63

Curve Number proposed 63 Justification for CN override:

Time of Concentration (minutes) 10.0

12-hour rainfall depth (mm) 139.2

Peak flow (m3/s) 0.845

Volume (m3) 2590.7 |‘— Resu |tS
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Peak flow (m3/s) 0.845
Volume (m3) 2590.7
Time (minutes) Flow (m3/s)
0:00 0.00
0:01 0.00
0:02 0.00
0:03 0.00 Aotea 1% AEP Climate Change
0:04 0.00 0.90
0:05 0.00 0.80
0:06 0.00
0:07 0.00 0.70 1
0:08 0.00
0:09 0.00 0.60
0:10 0.00 T 050
0:11 0.00 £
0:12 0.00 g 0.40
0:13 0.00 o 0.30
0:14 0.00
0:15 0.00 0.20
0:16 0.00
0:17 0.00 0.10 .
0:18 0.00 0.00 —
0:19 0.00 0:00 3:00 6:00 9:00 12:00
0:20 0.00 —e— Aotea 1% AEP Climate Change
0:21 0.00
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WELLINGTON WATER LIMITED H
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Input parameters o be derved from the methodology outlined in the Reference Guide for Design Storm Hydrology.

Site 1D Aolea

Event 1% AEP Climate Change

Area (kmi) 0.0500

| Initial Abstraction (mm) 218

Soil Group B}

Landeever Forest

Curve Murnber default 83

Curve Murnber proposed B3 Justifization far CH override:

Time of Concentration (minutes) 10.0

12-hour rainfall depth (mm) 138.2

Peak flow (m3/s) 0.845

Volume {m3} 2580.7

Time (minutes) Flow [m3/s)
oon 0.00
om .00
002 0.00
003 0,00 Aotea 1% AEP Climate Change
004 0.00 0.80
0:05 0.00 0.0
0:06 0.00
007 0.00 0.70
0:08 0.00
0:09 0.00 0-60
0:10 0.00
o011 0.00
o1z 0.00
013 0.00
014 0.00
013 0.00 0.20
016 0.00
17 0.00 040
018 0.00 a.00
018 0.00 0:00 B:00 12:00
0-20 0.00 —e—fotea 1% AEP Climate Change
021 0.00

This spreadsheet has been developed ta estimate flood hydregraphs for small ungauged urban catchments in the
Wellington Region. It has been developed by Wellington Water Ltd {WWL) for use by developers and consultants
for managing and designing stormwater infrastructure as an alternative ta hydral | medelling in
such as Hec-HMS. The formulae in this spreadsheet are consistent with the Reference Guide for Design Storm

Hydralogy. Far detalls on how to calculate the input parameters, please cansult the Reference Gulde,

While this methodalogy is consistent with the Reference Guide, assumptions have been made to canvert site
specific variables into a regional spreadsheet. For this reason the fellowing limitations apply ta use of this
estimatar,

1. Develaped far small ungauged urban catchments in the Wellington area. The term ‘urban’ is to distinguish
between large river catchments such as the Hutt River or Wainuimata Stream, and small tributaries/overland
flowpathsfunnamed streams. It may be used to estimate runoff in areas where landuse is being develaped fram
rural to urban,

2. Input parameters must be develaped in accordance with the Reference Guide.

3, The maximum time of concentration has been capped at 120 minutes, beyand this definitely falls outside of
the definition of 2 small ungauged urban catchment.

4. This is a simplified tool for simple calculations. For moderate to complex design, hydrological modelling
using appropriate software is required. Hydrological modelling using appropriate software [with the
methodelogy in accordance with the Reference Guide] can be used for all stermwater design and will supersede
any outputs from this estimatar,

5. It has been developed to size infrastructure with reference to larger flood events {i.e. 1% AEP fload). Where
infrastructure is being sized for smaller flood events, ar where there s significant storage within the catchment,
hydrelogical modelling using appropriate software and taking into account site specific characteristics may result
in smaller peak flow estimates.

&, The estimator provides a flood hydrograph for 2 single homogeneous sub-catchment. Where multiple sub-
catchments are being evaluated, the resulting fload hydrograph across each scenario can be summed togsether to
estimate the total peak flow and volume.

7. Hydrological madelling ta estimate peak runoff rates are nat highly accurate. The standard error associated
with HIRDS w4 rainfall may be in the arder of +/-20%. This error is further increased through hydrological
modelling, and using this simplified calculatar. If in doubt, apply conservatism.

Disclaimer
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Excess runoff:

(P —1Ia)’
S (P-Ia)+S
where:
B 1000
S = (C_N — 10) 25.4
Peak flow:

q, = quAQFp
Q = runoff volume (mm) d, = peak runoff
P = direct rainfall g, = unit peak discharge
|, = initial abstraction A = area
P — I, = maximum rainfall available for runoff
S = storage depth F, = pond/swamp adjustment factor

CN = curve number
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« (, decreases exponentially as time of concentration (Tc) increases
and,

 for any given value of Tc, the value of g, decreases with increasing
values of |_/P.

So the RuHC uses developed I /P vs g, curves in the background to
estimate Qp.
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Summary

The Wellington Water Ltd region now has a
nifty calculator that takes the hard-yards
out of estimating design flood flows*.

WW.L to roll this out mid-2023.

*Note the assumptions & limitations to this
approach.



Without change there is no
innovation, creaftivity, or
incentive for improvement.
Those who inifiate change
will have a beftter
opportunity to manage the
change that is inevitable.

William Pollard
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