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Executive Summary
As described, in part, in the Westlink Industrial Estate EIS (Ethos Urban, 2021):

ESR’s vision for the site involves the delivery of a high-quality industrial estate at 290-308 Aldington
Road, 59-62 Abbotts Road, and 63 Abbotts Road, Kemps Creek that integrates with and supports
the establishment and transition of the Mamre Road Precinct into a new warehousing industrial hub
and contributes to the overall provision of in-demand industrial land in Western Sydney.

The purpose of this report is to provide a high-level understanding of the opportunities and constraints of the
site due to flooding and to inform the development of a stormwater strategy/management plan for the proposed
warehouses based on an assessment of flooding under pre-development conditions on 290-308 Aldington
Road, 59-62 Abbotts Road, and 63 Abbotts Road, Kemps Creek.

Hydrology

The 2015 South Creek flood study identified the critical storm burst duration for mainstream flooding in South
Creek downstream of Bringelly Road to be 36 hours and for the lower reach of Kemps Creek up to 600 m
downstream of Elizabeth drive. While any future development would be expected to have an adverse impact
of peak flows in short duration storm bursts it is likely that any future development will have minimal or nil
adverse or beneficial impact on peak flows in a 36 hour storm due to the duration of the storm and timing
effects due to runoff from impervious areas occurring more rapidly than runoff from pervious areas.

The hydrological model assembled by WorleyParsons in 2015 and updated by Advisian in 2020 was based on
ARR1987 IFD. Consequently, a local hydrological model was created to assess runoff under benchmark
conditions and to facilitate the assessment of impacts of proposed development based on ARR1987 IFD.

A local hydrological model was created to assess runoff under benchmark conditions and to facilitate the
assessment of impacts of proposed development.

An issue which was considered was whether the airspace in existing farms dams are to be included in the
benchmark conditions. An initial assessment was undertaken of the regional significance or otherwise of the
farm dams in the Aspect Industrial Estate catchment based on criteria formulated in the upper South Creek
catchment.

It was concluded that:
(i) The combined capacity in 8 farm dams within the local catchment is just under the criterion for
classification as a regional farm dam system; and on this basis;

(i) the farm dams have been ignored when assessing "Benchmark Conditions".

Based on the conclusions of the assessment of farm dams in the Aspect Industrial Estate (AIE) catchment,
farm dams have been ignored when assessing "Benchmark Conditions".

Design rainfall and storm burst patterns were obtained from ARR1987 for 20 yr ARI, 100 yr ARI, 200 yr ARI
and 500 yr ARI events.
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The Probable Maximum Precipitation (PMP) was estimated using The Estimation of Probable Maximum
Precipitation in Australia: Generalised Short — Duration Method (Bureau of Meteorology, 2003). The PMP
depths were obtained for ellipses A and were applied to each subcatchment in the local model.

For the 2 yr ARI, 5 yr ARI, 100 yr ARI, 200 yr ARI and 500 yr ARI events the adopted initial rainfall loss =
15 mm and continuing rainfall loss = 1.5 mm/h. For the PMF the adopted rainfall losses were an initial loss =
1 mm and a continuing loss = 0 mm/h.

Hydraulics

A local TUFLOW model of the drainage lines through the site was assembled.

The Digital Elevation Model (DEM) was created by combining available survey and ALS data.
The roughness zones for the floodplain are mapped in Figure 8.

Existing local drainage crossings of Mamre Road were also included in the floodplain model based on supplied
survey.

Inflows to the TUFLOW model were exported from the hydrological model and input at the locations of the
subcatchment outlets (nodes). The downstream boundary condition was a free outfall. The flood extent in
South Creek was overlaid over the results of the local TUFLOW model to identify where mainstream flooding
takes over from overland flows.

The TUFLOW floodplain model was run for the critical storm burst durations for the 20 yr ARI, 100 yr ARI, 200
yr ARI, 500 yr ARl and PMF events.

Flood levels and extent, depths, velocities and hazards under Benchmark Conditions are plotted for each of
these events.
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1 Introduction

As described, in part, in the Westlink Industrial Estate EIS (Ethos Urban, 2021):

ESR’s vision for the site involves the delivery of a high-quality industrial estate at 290-308
Aldington Road, 59-62 Abbotts Road, and 63 Abbotts Road, Kemps Creek that integrates with
and supports the establishment and transition of the Mamre Road Precinct into a new
warehousing industrial hub and contributes to the overall provision of in-demand industrial land
in Western Sydney. ......

The site is located within the suburb of Kemps Creek, within the Penrith Local Government Area
(LGA). It forms part of the Mamre Road Precinct, which sits within both the Western Sydney
Employment Area and Western Sydney Aerotropolis.

Surrounding land uses currently comprise a predominantly rural typology, with a variety of rural
dwellings, rural land, farm dams and scattered vegetation. Beyond this, the Oakdale South
industrial estate is located approximately 2.2km to the northeast of the site, and the established
large lot residential housing community of Mount Vernon is located to the south east.

The site is located approximately 60km west of the Sydney CBD and 20km south east of the
Penrith CBD. It is partially located along Aldington Road, and the Abbotts Road cul-de-sac. Both
Aldington and Abbotts Road connects to Mamre Road, which is a major corridor providing
vehicular access to the M4 and M7 motorways, and The Northern Road corridor (A9). This
allows easy and efficient freight access to Greater Sydney

The Department of Planning, Industry and Environment (DPIE) rezoned Mamre Road Precinct, including
the site, in June 2020 under the State Environmental Planning Policy (Western Sydney Employment Area)
2009 (WSEA SEPP). The rezoning of this precinct responds to the demand for industrial land in Western
Sydney. The site is zoned IN1 General Industrial with limited area zones E2 Environmental Conservation
and SP2 Infrastructure.

1.1 Purpose of this Report

The purpose of this report is to provide a high-level understanding of the opportunities and constraints of the
site due to flooding and to inform the development of a stormwater strategy/management plan for the proposed
warehouses based on an assessment of flooding under pre-development conditions on 290-308 Aldington
Road, 59-62 Abbotts Road, and 63 Abbotts Road, Kemps Creek.

1.2 Location

The location of the proposed Westlink Industrial Estate is indicated in Figure 1.

1.3 Planning Context

There are various planning instruments and development controls that are applicable to development located
in the Penrith Local Government Area (LGA). These were identified by Jacobs, 2016, in part, as follows.
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Figure 1 Location of the Project Site (Source: nearmap, accessed 6 September 2022)

1.31 Penrith Local Environmental Plan 2010

The Penrith LEP zones the land within the Penrith LGA and imposes standards to control development, or
implements a state or local policy outcome. Clause 7.2 ‘Flood Planning’ in the Penrith LEP provides the details
of items which the consent authority must satisfy themselves of before providing development consent. The
clause applies to all land at or below the flood planning level (100 year average recurrence interval (ARI) event
plus 0.5m freeboard).

The LEP aims to ensure that the development:

e Is compatible with the flood hazard of the land

e Is not likely to adversely affect flood behaviour, flow distributions or velocities resulting in detrimental
increases in the potential flood affectation of other development or properties or the environment
(including stability of waterways and riparian vegetation)

e Is not likely to adversely affect the safe and effective evacuation of the land and the surrounding
area

e [s not likely to result in unsustainable social and economic costs to the community as a consequence
of flooding

o Manages the risk to life from flood
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Figure 2 Penrith LEP 2010 Flood Planning Area
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The LEP also includes Flood Planning Land Maps defining the Flood Planning Area (FPA) (refer Figure 2). It
appears that these maps have been prepared based on the ‘Flood Study Report South Creek’ (NSW
Department of Water Resources, 1990) and/or ‘South Creek Floodplain Management Study’ (Willing &
Partners, 1991). It is noted that the site is located outside Council’s Flood Planning Area.

1.3.2 Penrith_Development Control Plan 2014

Chapter C3 Water Management of the Penrith Development Control Plan (DCP) 2014 outlines the controls on
riparian corridors in Chapter 3.3 and flooding constraints on developments in Chapter 3.5.
Chapter 3.3 states in part:

Council reserves the right to assess each riparian corridor and each development on its merits. In
general, however, the width will depend on the order of the stream/watercourse (see Figure C3.2)
which provides an indication. The width should be measured from the top of the highest bank on
both sides of the stream/watercourse, excluding any managed buffer zone, and shall comply with the
requirements outlined in Table C3.3.

The stream classifications in the local catchment are plotted in Figure 3.
Table 3.3 identifies a Total Riparian Corridor Width for a second order watercourse of “40m + channel width”.
As stated in Chapter 3.5:

The LEP contains provisions for development on land at or below the flood planning level, defined in
the LEP as the level of a 1:100 Average Recurrence Interval (ARI) (1% AEP (100 year ARI)) flood
event plus 0.5m freeboard.

The 1% AEP (100 year ARI) flood event is a tool for broadly assessing the suitability of land for
development. It is not an assessment of flood risk, nor does reference to the 1% AEP (100 year ARI)
flood event mean that properties and development above this level are not subject to flood risk.

Significant areas of Penrith are affected by the Probable Maximum Flood (PMF) and in some cases
this will need to be considered in determining flood hazard.

13 Overland Flow Flooding

a) Council has undertaken a Penrith Overland Flow Flood 'Overview' Study. Consideration must be
given to the impact on any overland flow path. Generally, Council will not support development
obstructing overland flow paths. Development is required to demonstrate that any overland flow
is maintained for the 1% AEP (100 year ARI) overland flow. A merit based approach will be
taken when assessing development applications that affect the overland flow.

b) Council’s Stormwater Drainage Specification for Building Developments provides information on
the details required in the preparation of an overland flow study.
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Figure 3 Stream Classification (after Figure C3.2, Penrith DCP 2014)
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156 Rezoning of Land

a) Council will not support the rezoning of any land located in a floodway or high hazard area.

b) Council will generally not support the rezoning of rural land situated below the 1% AEP (100
year ARI) flood where the development of that land may require or permit the erection of
buildings or works even if the surface of the land can be raised to a level above the 1% AEP
(100 year ARI) flood by means of filling.

c) Where land below the flood planning level is currently zoned to permit urban development,
Council will generally not support the rezoning of land to permit a higher economic use or an
increase in the density of development.

133 2021 Flood Prone Land Package

The finalised flood-prone land package commenced on 14 July 2021.

As advised on the DPIE website (https://www.planning.nsw.gov.au/Policy-and-Legislation/Managing-risk-in-
land-use-planning/Flooding):

The package provides advice to councils on considering flooding in land-use planning and includes:

a revised 9.1 local planning direction on flooding

a new planning circular on flooding PS21-006 - considering flooding in land use planning:
guidance and statutory requirements, which replaces planning circular PS 07-003

a new guideline - Considering Flooding in Land Use Planning, which replaces the Guideline
on Development Controls on Low Flood Risk Areas

Standard Instrument (Local Environmental Plans) Amendment (Flood Planning) Order
2021, which includes a mandatory ‘flood planning’ clause and an optional ‘special flood
consideration’ clause

Environmental Planning and Assessment Amendment (Flood Planning) Regulation 2021
which amends the 7A clauses under Schedule 4, and

State Environmental Planning Policy Amendment (Flood Planning) 2021 which revokes
councils existing flood planning LEP clause and replaces it with the mandatory Standard
Instrument flood planning clause.

The updated guidance:

supports better management of flood risk beyond the 1% annual exceedance probability,

ensures best management practices in managing and mitigating severe to extreme flood
events, and

builds greater resilience info communities in floodplains and reduce potential property
damage and loss of life in recognition of increasing extreme flood events throughout NSW.

6 September 2022
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1.34

2021 Mamre Road DCP

The Mamre Road DCP came into force on 19 November 2021. Relevant sections of the DCP include:

2.4

Integrated Water Cycle Management

The Mamre Road Precinct Flood, Riparian Corridor and Integrated Water Cycle Management

Strategy (Sydney Water) describes the principles of the integrated water management strategy for
the Precinct.

2.5 Flood Prone Land
Objectives
a) To ensure development in the floodplain is consistent with the NSW Flood Prone Land
Policy and principles in the NSW Government Floodplain Development Manual.
b) To ensure floodplain risk management minimises the potential impact of development upon the
aesthetic, recreational and ecological values of waterways.
¢) To maintain the existing flood regime, velocities, flow conveyance and stream hydrology.
d) To ensure development does not alter flood behaviour resulting in adverse impacts to
surrounding properties, land uses and infrastructure.
e) To enable safe occupation and evacuation of flood prone land.
f)  Toensure development is compatible with flood hazard and flood behaviour.
g) To avoid adverse or cumulative impacts on flood behaviour and environment.
Controls
1) A comprehensive Flood Impact Risk Assessment (FIRA) (prepared by a qualified hydrologist and
hydraulic engineer) is to be submitted with development applications on land identified as fully or
partially flood affected. The FIRA should utilise Council’s existing data and data arising from the
Wianamatta (South) Creek Catchment Flood Study’ to provide an understanding of existing
flooding condition and developed conditions consistent with the requirements of the NSW Flood
Prone Land Policy and Floodplain Development Manual. The FIRA shall determine:

e Flood behaviour for existing and developed scenarios for the full range of flooding
including the 5% Annual Exceedance Probability (AEP), 1% AEP, 0.5% AEP, 0.2% AEP
and Probable Maximum Flood (PMF);

e Flood Function (floodways, flood fringe and flood storage areas);

e Flood Hazard; and

e Flood constraints, including evacuation constraints (if applicable).

2) The FIRA shall adequately demonstrate to the satisfaction of the consent authority that:

e  Development will not increase flood hazard, flood levels or risk to other properties;

e Development has incorporated measures to manage risk to life from flooding;

e for development located within the PMF, an Emergency Response Plan is in place;

e Structures, building materials and stormwater controls are structurally adequate to deal

" Advisian Pty Ltd (November 2020) Wianamatta (South) Creek Catchment Flood Study — Existing Conditions — Report.
https://flooddata.ses.nsw.gov.au/related-dataset/wianamatta-south-creek-catchment-flood-study-existing- conditions-

main-report
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with PMF flow rates and velocities (including potential flood debris);

e Development siting and layout maintains personal safety during the full range of floods
and is compatible with the flood constraints and potential risk;

e The impacts of sea level rise and climate change on flood behaviour has been
considered;

e Development considers Construction of Buildings in Flood Hazard Areas and
accompanying handbook developed by the Australian Building Codes Board (2012); and

e Fencing does not impede the flow of flood waters/overland flow paths.

Flood Constraints

3) New development in floodways, flood fringe and/or flood storages or in high hazard areas in the
1% AEP flood event considering climate change is not permitted.

4) Development applications are to consider the depth and nature of flood waters, whether the area
forms flood storage, the nature and risk posed to the development by flood waters, the velocity of
floodwaters and the speed of inundation, and whether the development lies in an area classed as
a floodway’, flood fringe area’ or flood storage area’.

Subdivision
5)  Subdivision of land below the flood planning level will generally not be supported.

6) Subdivision must comply with Designing safer subdivisions guidance on subdivision design in
flood prone areas 2007 (Hawkesbury-Nepean Floodplain Management Steering Committee).

New Development
7)  Finished floor levels shall be at 0.5m above the 1% AEP flood.

8) Flood safe access and emergency egress shall be provided to all new and modified developments
consistent with the local flood evacuation plan, in consultation with Council and the State
Emergency Services (SES).

Storage of Potential Pollutants

9) Potential pollutants stored or detained on-site (such as on-site effluent treatment plants, pollutant
stores or on-site water treatment facilities) shall be stored above the 1% AEP flood. Details must
be provided as part of any development application.

Overland Flow Flooding

10) Development should not obstruct overland flow paths. Development is required to demonstrate
that any overland flow is maintained for the 1% AEP overland flow with consideration for failsafe
of flows up to the PMF.

11) Where existing natural streams do not exist, naturalised drainage channels are encouraged to
ensure overland flows are safely conveyed via vegetated trunk drainage channels with 1% AEP
capacity plus 0.5 m freeboard. Any increase in peak flow must be offset using on- site stormwater
detention (OSD) basins.

12) OSD is to be accommodated on-lot, within the development site, or at the subdivision or estate
level, unless otherwise provided at the catchment level to the satisfaction of the relevant consent
authority.

13) Stormwater basins are to be located above the 1% AEP.

14) Post-development flow rates from development sites are to be the same or less than pre-
development flow rates for the 50% to 1% AEP events.
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15) OSD must be sized to ensure no increase in 50% and 1% AEP peak storm flows at the Precinct
boundary or at Mamre Road culverts. OSD design shall compensate for any local roads and/or
areas within the development site that does not drain to OSD.

Filling of Land At or Below the Flood Planning Level

16) Earthworks up to the PMF must meet the requirements of Clauses 33H and 33J of the WSEA
SEPP as well as Sections 2.5 and 4.4 of this DCP.

17) Filling of floodways and/or critical flood storage areas in the 1% AEP flood will not be permitted.
Filling of other land at or below the 1% AEP is also discouraged, but will be considered in
exceptional circumstances where:

The below criteria have been addressed in detail in the supporting FIRA;

The purpose for which the filling is to be undertaken is adequately justified;
Flood levels are not increased by more than 10mm on surrounding properties;
Downstream velocities are not increased by more than 10%,;

Flows are not redistributed by more than 15%;

The cumulative effects of filling proposals is fully assessed over the floodplain;
There are alternative opportunities for flood storage;

The development potential of surrounding properties is not adversely affected;
The flood liability of buildings on surrounding properties is not increased;

No local drainage flow/runoff problems are created,; and

The filling does not occur within the drip line of existing trees.

1.3.5 2020 Mamre Road Flood, Riparian Corridor and Integrated Water Cycle Management Strategy

As described by Sydney Water, 2020:2

This Integrated Water Cycle Management study has been prepared to inform and support the
rezoning of the Mamre Road Precinct. Controls prescribed by this study will inform the Precinct
DCP and ensures that:

Land use is compatible with flood risk

Flood management approaches are effective and consistent across the catchment

Water sensitive urban design approaches achieve pollution reduction targets and
contribute to emerging waterway health targets in a flexible and cost-effective way
Sufficient land is allocated for stormwater and flood management on private lots and in the
public domain

An assessment of flood constraints associated with the land use change includes:

defining flood behaviour within the Precinct’s unnamed tributaries

an assessment of flood behaviour post-development and the impacts the change in land
use will have on local catchment flood behaviour, including impacts on existing
infrastructure and lands outside the Precinct

an assessment of the flood mitigation requirements for the Precinct

.... The local XP-RAFTS model was run for the 1EY, 5% AEP, 1%AEP, 0.2% AEP and PMF events
for all durations between 15 minutes to 36 hours.

2 Sydney Water (2020) “Mamre Road Flood, Riparian Corridor and Integrated Water Cycle Management Strategy”,
Final Report, October, 61 pp + Apps
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Figure 4 1% AEP Provisional Flood Hazard under Existing Conditions
(after Figure A-16, Sydney Water, 2020)

Mapping of hydraulic modelling results is only reported for 5% AEP, 1% AEP and 0.2% AEP events.

It is noted from Figure 4 that flooding is a consideration for the site.
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In Section 6.4.2 Detention Strategy:

It is recommended that each industrial lot implements on-site stormwater detention as prescribed
by Table 6.

Table 6 OSD requirements on indusinal lots within Mamre Road Precinct

50% AEP SS5R  50% AEF PSD 1% AEF SS5R 1% AEFP PSD

[ ha) (istha) inclusive of (Vs'ha)
50% AEP S5R
(m*ha)

East Catchments draining 190 40 393 150
towards Ropes Creek

Maorth Catchment draining 180 40 303 150
towards WaterMSW

Warragamba Pipeline

West Catchments draining 190 40 393 150
towards Ropes Creek

1.4 Approach

The approach adopted to the hydrological and hydraulic assessments is outlined as follows.

141 Hydrology

The 2015 South Creek Flood Study Update study identified the critical storm burst duration for mainstream
flooding in South Creek downstream of Bringelly Road to be 36 hours and for the lower reach of Kemps Creek
up to 600 m downstream of Elizabeth Drive. While any future development would be expected to have an
adverse impact of peak flows in short duration storm bursts it is likely that any future development will have
minimal or nil adverse or beneficial impact on peak flows in a 36 hour storm due to the duration of the storm
and timing effects due to runoff from impervious areas occurring more rapidly than runoff from pervious areas.

Advice was sought previously from Council on the acceptability of undertaking hydrological modelling in a
manner consistent with ARR1987 inputs or if Council requires any assessments to be based on ARR2019
inputs. In the case of the recent assessment of adjoining Aspect Industrial Estate (immediately north of the
subject property) rainfall-runoff assessments applying data from both ARR1987 (for consistency with the 2015
South Creek Flood Study Update) and the 2019 version of ARR. Council has previously advised that
undertaking hydrological modelling in a manner consistent with ARR1987 inputs is acceptable.

The hydrological model assembled by WorleyParsons in 2015 and updated by Advisian in 2020 was based on
ARR1987 IFD. Consequently, a local hydrological model was created to assess runoff under benchmark
conditions and to facilitate the assessment of impacts of proposed development based on ARR1987 IFD.

1.4.2 Hydraulics

Given that the proposed development is located in a local catchment which drains to Kemps Creek and is
located beyond the extent of the South Creek floodplain model, a local 1D/2D floodplain model was assembled
to assess flooding under benchmark conditions and to facilitate the assessment of impacts of proposed
development.
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1.5 Terminology

Book 1, Chapter 2, Section 2.2.5. Adopted Terminology in Australian Rainfall & Runoff, 2016 describes the
adopted terminology as follows:

To achieve the desired clarity of meaning, technical correctness, practicality and acceptability, the
National Committee on Water Engineering has decided to adopt the terms shown in Figure 1.2.1 and
the suggested frequency indicators.

Navy outline indicates preferred terminology. Shading indicates acceptable terminology which is
depends on the typical use. For example, in floodplain management 0.5% AEP might be used while
in dam design this event would be described as a 1 in 200 AEP.

As shown in the third column of Figure 1.2.1, the term Annual Exceedance Probability (AEP)
expresses the probability of an event being equalled or exceeded in any year in percentage terms,
for example, the 1% AEP design flood discharge. There will be situations where the use of
percentage probability is not practicable; extreme flood probabilities associated with dam spillways
are one example of a situation where percentage probability is not appropriate. In these cases, it is
recommended that the probability be expressed as 1 in X AEP where 100/X would be the equivalent

percentage probability.
AEP
Frequency Descriptor EY ?;? ARI
{1inx)
Very Frequent 12
B 99.75 1.002 017
4 98.17 1.02 0.25
3 95.02 1.05 0.33
2 86.47 1.16 0.5
Freguent
Rare
Very Rare
Extreme
PMP/
PMPDF

Figure 1.2.1. Australian Rainfall and Runoff Preferred Terminology
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For events more frequent than 50% AEP, expressing frequency in terms of annual exceedance
probability is not meaningful and misleading, as probability is constrained to a maximum value of 1.0
or 100%. Furthermore, where strong seasonality is experienced, a recurrence interval approach
would also be misleading. An example of strong seasonality is where the rainfall occurs
predominately during the Summer or Winter period and as a consequence flood flows are more likely
to occur during that period. Accordingly, when strong seasonality exists, calculating a design flood
flow with a 3 month recurrence interval is of limited value as the expectation of the time period
between occurrences will not be consistent throughout the year. For example, a flow with the
magnitude of a 3 month recurrence interval would be expected to occur or be exceeded 4 times a
year; however, in situations where there is strong seasonality in the rainfall, all of the occurrences
are likely to occur in the dominant season.

Consequently, events more frequent than 50% AEP should be expressed as X Exceedances per
Year (EY). For example, 2 EY is equivalent to a design event with a 6 month recurrence interval
when there is no seasonality in flood occurrence.

The terminology adopted herein depends on the edition of Australian Rainfall and Runoff provide the IFD data.
In the case of assessments based on ARR1987 the ARI terminology was adopted design floods. In the case
of assessments based on ARR2019 the AEP terminology was adopted design floods.

6 September 2022 Cardno now Stantec Page 13



Flood Risk Assessment
ESR Investment Management 1 Westlink Industrial Estate, 290-308 Aldington Road, Kemps Creek

2 Previous Studies

21 2006 Penrith Overland Flow Flood "Overview Study”

In 2006 a study was undertaken to generate sufficient information to define flood risk and prioritise flood risk
management across the Penrith LGA (Cardno Lawson Treloar, 2006). The results from this study provide
Council with a sound basis upon which to undertake a program of more detailed overland flood studies. This
will ultimately lead to a complete Floodplain Risk Management Plan for the LGA.

The study area covers the LGA and was divided into the following three zones:

e Zone 1 - ‘Central Urban’
e Zone 2 — ‘Northern Rural’
e Zone 3 — ‘Southern Rural’.

The majority of the population resides within Zone 1, which also includes the Penrith CBD.
The primary objectives of the study were to:

e Identify, validate and map all major overland flow paths within the Study Area;
e ldentify and map sub catchments for all catchments within the Study Area;
¢ Identify properties at risk of major overland flooding;

e Define local flood behaviour in the Study Area by producing information on flows, flood levels, depth
of flows and velocities for the 20 year, 100 year ARI and the PMF events under existing catchment
conditions;

e Assess provisional flood hazard for properties at risk from flooding for the 20 year and 100 year ARI
events and the PMF; and

¢ Rank the nominated sub-catchment areas in terms of severity of flooding for further investigations.
Council may also consider landuse, known flood affected areas and cost of potential mitigation works
when prioritising the sub-catchments.

The above objectives were achieved through detailed hydrological/hydraulic modelling of the entire LGA
described in the report. It is to be noted that ranking of the sub-catchments for further investigation was the
main objective of the study and the majority of the other objectives were achieved through the process of
establishing the sub-catchment rankings.

The mapped extents of overland flow flooding through the site under existing conditions are given in Figure 5.
Note the property boundaries are indicative only. It will be noted that the 100 yr ARI flood extent (mainstream
flooding) was excluded from the study.
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100 Year ARI Flood Hazard

20 ear ARI Flood Hazard

|
W Excluded Areas
“ Including 100 Year ARI Flood Extent

for Nepean River and South Creek

Figure 5 20 yr ARI, 100 yr ARl and PMF Extents for Overland Flow Flooding
(after Figure 6.2 K, Cardno Lawson Treloar (2006))

2.2 2015 Updated South Creek Flood Study

The Updated South Creek Flood Study was prepared by WorleyParsons Services on behalf of Penrith City
Council, acting in association with Liverpool, Blacktown and Fairfield City Councils. As described by

WorleyParsons, 2015:

This flood study covers the South Creek catchment extending from Bringelly Road in the south to
the Blacktown/Richmond Road Bridge crossing in the north. The total study area is about 240 km?
and lies within the Hawkesbury, Penrith, Blacktown, Liverpool and Fairfield LGAs.

The hydrologic modelling for this study is based on the previous RAFTS (Runoff Analysis and Flow
Training Simulation) hydrologic modelling (Version 2.56, 1991) that was developed by the
Department of Water Resources for the ‘South Creek Flood Study’ (1990). As part of this study, the
RAFTS model of the South Creek catchment has been updated to Version 6.52 (2005) XPRAFTS.

As part of the current study, the sub-catchment delineation and break-up was compared against
the latest topographic data available for the study area to determine whether the sub-catchment
boundaries required adjustments. Some further refinement of subcatchments was undertaken in
order to improve the inter-relationship between the XPRAFTS model and the RMA-2 hydraulic
flood model. This improved the interconnectivity between the hydrologic and hydraulic models and
made possible the creation of additional localised inflows within the RMA-2 model. ....
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The adopted roughness parameters for each sub-catchment were also reviewed against aerial
photography in order to determine any changes in vegetation and/or floodplain development that
may have occurred since 1990. ....

Intensity-Frequency-Duration (IFD) data was developed for the study catchment according to the
standard procedures outlined in Chapter 2 of ‘Australian Rainfall & Runoff — A Guide to Flood
Estimation’ (1987). Due to the significant spatial extent of the study area, across which numerous
local catchments and tributaries apply, a total of nine (9) different IFDs were adopted. ....

As no definitive loss rate data is available for the catchment of South Creek and its tributaries, the
adopted rainfall loss rates were based on data contained in the 1990 Flood Study. ...

The validation of the updated XP-RAFTS model was based on a comparison between the peak
discharge and hydrograph shape produced by the RAFTS model developed for the 1990 Flood
Study and the results of the latest XP-RAFTS model. ....

In order to undertake validation of the model, the updated XP-RAFTS model was used to simulate
the 100 year ARI storm with a critical storm duration of 36 hours. ....

Since completion of the 1990 Flood Study, there have been many changes occur across the South
Creek catchment. These changes include the implementation of a number of measures
recommended in the South Creek Floodplain Management Study, including works upstream of
Elizabeth Drive, at Overett Avenue, and at South St Marys. Major development of the ADI site at St
Marys and small areas on the fringe of Erskine Park has also occurred. Changes have also
occurred to areas of the floodplain including the construction of levees and earthworks that have
the potential to alter flooding patterns. .....

Accordingly, a two-dimensional hydrodynamic model of the South Creek system has been
developed using the RMA-2 software package. The model is based on the latest topographic data
for the catchment, which was derived from Light Detection and Ranging (LiDAR) data that was
gathered for the entire South Creek floodplain between 2002 and 2006. ....

The RMA-2 flood model that has been developed for this study has not been calibrated against
historic floods. The Project Brief specified that the model only needed to be validated against
predicted peak flood levels generated for the 100 year ARI flood using the MIKE-11 and HEC-2
modelling that was developed for the 1990 Flood Study.

. The computer models identified in Sections 4 and 5 were used to derive design flood estimates
for the 20, 50, 100, 200 and 500 year recurrence floods as well as an Extreme Flood.

The layout and extent of the 2015 South Creek floodplain model is shown in Figure 6. As indicated in Figure 6,
the proposed development is located in a local catchment which drains to Kemps Creek and is located beyond
the extent of the South Creek floodplain model.

It is also noted from Figure 6 that the site is beyond the extent on the mainstream Probable Maximum Flood
(PMF).
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INSET A

Aspect
Industrial
Estate

c
_E‘%

.,

| 7%
Westlink &
Industrial
Estate

: Sringelly Rasg

Figure 6 Extent of the RMA-2 Hydraulic Model (after Inset A, Figure 5.1, Worley Parsons, 2015)
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23 2020 Wianamatta (South) Creek Catchment Flood Study — Existing
Conditions

As concluded by Advisian, 2020:

The RMA-2 hydraulic flood model that was developed for the ‘Upper South Creek Flood Study’
(2015) has been updated to incorporate the latest available topographic data which has been
derived from LIDAR, as well as information from recent flood investigations and recent industrial
and urban developments that have occurred in parts of the catchment. This has included
extensions to the RMA-2 flood model in the upper reaches of the study area, particularly in the
vicinity of Bringelly Road.

The XP-RAFTS hydrologic model that was applied as part of the 2015 Flood Study has also been
updated. The results of simulations undertaken using the updated XP-RAFTS model indicate that
peak flows for the 1% AEP 36 hour critical duration event are similar to those determined as part of
the modelling completed for the 2015 Flood Study. Peak flows along South Creek are generally
within 2% of the corresponding flows determined in 2015, with a maximum change of up to 8%
near the downstream boundary at Richmond Road. Changes along tributaries have greater
variability with a maximum change of up to 15% (refer Figure 4.9).

The 36 hour storm duration has been confirmed to be critical for the study area generating the
largest peak flows along South Creek and at many of the major bridge crossings. Although shorter
storm durations such as the 2 and 9 hour storms generate the largest flows along many of the
smaller tributaries such as Thompsons, Bonds, Claremont and Werrington creeks (refer Table 4.3),
the 36 hour duration is considered most relevant to the study and the assessment of impacts along
the length of South Creek.

The updated XP-RAFTS hydrologic model was also used to simulate the 1% AEP flood based on
ARR 2019 inputs and procedures. Peak flows at the Elizabeth Drive crossing were derived based
on both ARR 1987 and ARR 2019 inputs and procedures, and the results were compared to peak
flows derived at Elizabeth Drive from Flood Frequency Analysis (FFA). The comparison
established that the modelling based on ARR 1987 generated a peak flow for the 1% AEP event
that matched more closely (9% lower) to the FFA than was the case based on ARR 2019 (29%
lower) (refer Table 4.5). Hence, it was determined that the assessment of flood hydrology for the
South Creek catchment should continue to be based on ARR 1987 temporal patterns and Intensity-
Frequency-Duration (IFD) data. This is consistent with the ‘Updated South Creek Flood Study’
(Advisian, 2015).

Revised mapping has been prepared for flood levels, depths and hazard for a range of design
events. The hydraulic category mapping prepared previously for Penrith City Council as part of the
‘South Creek Floodplain Risk Management Study & Plan’ (2020) has also been updated according
to the revised modelling results. Some differences have been observed between the 2015 and
2020 flood model results for the 1% AEP flood. This is not unexpected given the catchment and
floodplain changes associated with recent development and also the incorporation of more detailed
topographic data that has led to a significant increase in the number of RMA-2 model nodes; i.e.,
greater network detail.

Detailed inspection of the modelling results has established that the areas where the changes
occur and their magnitude are consistent with the expected impact due to the local changes to the
floodplain and catchment that have been observed over the last 5 years.
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Accordingly, the updated flood models are considered to suitably represent the contemporary
conditions across the South Creek catchment and floodplain. The models are therefore considered
to be fit for purpose and appropriate tools for assessing the potential impact of future development
scenarios on flood characteristics, including the potential impact of the blue-green grid
infrastructure that is proposed as part of the Western Sydney Aerotropolis.

Selected Figures from Advisian, 2020 are included in Appendix A.
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3 Hydrology

The 2015 South Creek Flood Study identified the critical storm burst duration for mainstream flooding in South
Creek downstream of Bringelly Road to be 36 hours and for the lower reach of Kemps Creek up to 600 m
downstream of Elizabeth drive. While any future development would be expected to have an adverse impact
of peak flows in short duration storm bursts it is likely that any future development will have minimal or nil
adverse or beneficial impact on peak flows in a 36 hour storm due to the duration of the storm and timing
effects due to runoff from impervious areas occurring more rapidly than runoff from pervious areas.

Advice was sought previously from Council on the acceptability of undertaking hydrological modelling in a
manner consistent with ARR1987 inputs or if Council requires any assessments to be based on ARR2019
inputs. In the case of the recent assessment of the nearby Aspect Industrial Estate (immediately north of the
subject property — see Figure 6) rainfall-runoff assessments applying data from both ARR1987 (for consistency
with the 2015 South Creek Flood Study) and the 2019 version of ARR (refer Appendix B). Council has
previously advised that undertaking hydrological modelling in a manner consistent with ARR1987 inputs is
acceptable.

The hydrological model assembled by WorleyParsons in 2015 and updated by Advisian in 2020 was based on
ARR1987 IFD. Consequently, a local hydrological model was created to assess runoff under benchmark
conditions and to facilitate the assessment of impacts of proposed development based on ARR1987 IFD.

The subcatchment boundaries and the link-node layout of the local XP-RAFTS model are given in Figure 7.

3.1 Farm Dams

An issue which was considered was whether the airspace in existing farms dams is to be included in the
benchmark conditions. An initial assessment was undertaken of the regional significance or otherwise of the
farm dams located within the AIE catchment based on criteria formulated in the upper South Creek catchment.

As discussed by Cardno, 2021:

An initial assessment was undertaken of the regional significance or otherwise of the farm dams within
the based on criteria formulated in the upper South Creek catchment ((Cardno (NSW/ACT), 2016), as
follows.

A feature of the upper South Creek catchment upstream of Bringelly Road is the current operation of
seven regional farms dams which have an impact of the flooding experienced on the upper South Creek
floodplain. The properties of these dams are given in Table 1. The Area Ratio is the Dam Surface Area
divided by the Catchment Area.

The objective of the 2016 study was to assess the impact of regional farm dams in the upper South
Creek catchment and to inform Camden Council and DPE of the amount of active storage in regional
farm dams which should be retained to achieve minimal adverse impact on flood events up to the 1%
AEP event at the boundary between the Camden and Liverpool LGAs (ie. downstream of Bringelly
Road).

Hydrological and hydraulic modelling was undertaken. Based on these findings, the indicative
benchmark criteria for classifying of a farm dam as a regional farm dam whose active flood storage may
need to be matched by compensatory flood storage in the event the regional farm dam is removed
during development are:
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o A catchment area greater than 125 ha;

e A dam surface area to catchment area ratio which exceeds 0.05; and

e Active storage which exceeds 50,000 m°.

The assessment of the combined impact of the farm dams in the Mamre Road local catchment was

as follows.

Regional Farm Dams Indicative Criteria

A catchment area greater than 125 ha

An area ratio which exceeds 0.05

Active storage which exceeds 50,000 m3

It was concluded that:

Metric for Mamre Road Catchment Exceeds Criterion

Catchment area = 129 ha Just
Surface Area Ratio = 5.31/129 = 0.041 No
Combined active storage approx 40,000 m?3 No

(iy The combined capacity in 8 farm dams is just under the criterion for classification as a regional
farm dam system; and on this basis;

(iiy the farm dams have been ignored when assessing "Benchmark Conditions".

Based on the conclusions of the assessment of farm dams in the Aspect Industrial Estate (AIE) catchment,

farm dams have been ignored when assessing "Benchmark Conditions".

3.2 Hydrological Modelling

A local hydrological model was created to assess runoff under benchmark conditions and to facilitate the
assessment of impacts of proposed development. The subcatchment boundaries and the link-node layout of
the local XP-RAFTS model are given in Figure 7.

Design rainfall and storm burst patterns were obtained from ARR1987 for 2 yr ARI, 5 yr ARI, 100 yr ARI, 200

yr ARl and 500 yr ARI events.

The PMP depths were generated using the procedures built into XP-RAFTS which estimate PMP depths in
accordance with in The Estimation of Probable Maximum Precipitation in Australia: Generalised Short —
Duration Method (Bureau of Meteorology, 2003). The PMP depths for the local catchment (which would fall

wholly within Ellipse A) were as follows:

Duration
(mins)
15
30
45
60
90
120
180
240

Ellipse A Ellipse A
Depth (mm) Intensity (mm/h)
243 972
347 694
437 583
507 507
622 415
716 358
847 282
950 238
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For the 2 yr ARI, 5 yr ARI, 100 yr ARI, 200 yr ARI and 500 yr ARI events the adopted initial rainfall loss =
15 mm and continuing rainfall loss = 1.5 mm/h. For the PMF the adopted rainfall losses were an initial loss =
1 mm and a continuing loss = 0 mm/h.

The results of the ARR1987 hydrological modelling are summarised in Appendix C.
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4 Flooding Assessment

A local TUFLOW model of the drainage lines through the site and of the wider was assembled. The Digital
Elevation Model (DEM) was created by combining available survey and ALS data.

The roughness zones for the floodplain are mapped in Figure 8.

FRoughness Zones

Open Space, grazing Land, fields n=0.05
Paved Road n=0.02
Farrn shed n=0.1

Heawy vegetation n=0.07
Figure 8 Adopted Roughness Zones under Benchmark Conditions

Existing local drainage crossings of Mamre Road were also included in the floodplain model based on supplied
survey.

Inflows to the TUFLOW model were exported from the hydrological model and input at the locations of the
subcatchment outlets (nodes). The downstream boundary condition was a free outfall. The flood extent in
South Creek was overlaid over the results of the local TUFLOW model to identify where mainstream flooding
takes over from overland flows.
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4.1 Benchmark Conditions

The TUFLOW floodplain model was run for the critical storm burst durations for the 2 yr ARI, 5 yr ARI, 100 yr
ARI, 200 yr ARI, 500 yr ARl and PMF events.

411 20 yr ARI

The estimated 20 year ARI flood levels and extent, depths and velocities under Benchmark Conditions are
plotted in Figures E1, E2 and E3 respectively.

Experience from studies of floods throughout NSW and elsewhere has allowed authorities to develop methods
of assessing the hazard to life and property on floodplains. This experience has been used in developing the
NSW Floodplain Development Manual to provide guidelines for managing this hazard. These guidelines are
shown schematically below.

Velocity (V misec)

0.2 04 bE 1.0 12 20

| Depth of Flood at Site (D metres) |

Provisional Hazard Categories (after Figure L2, NSW Government, 2005)

To use the diagram, it is necessary to know the average depth and velocity of floodwaters at a given location.
If the product of depth and velocity exceeds a critical value (as shown below), the flood flow will create a high
hazard to life and property.

There will probably be danger to persons caught in the floodwaters, and possible structural damage.
Evacuation of persons would be difficult. By contrast, in low hazard areas people and their possessions can
be evacuated safely by trucks. Between the two categories a transition zone is defined in which the degree of
hazard is dependent on site conditions and the nature of the proposed development.

This calculation leads to a provisional hazard rating. The provisional hazard rating may be modified by
consideration of effective flood warning times, the rate of rise of floodwaters, duration of flooding and ease or
otherwise of evacuation in times of flood. The estimated 2 year ARI provisional flood hazard under Benchmark
Conditions are plotted in Figure E4.

4.1.2 100 yr ARI

The estimated 100 year ARI flood levels and extent, depths, velocities and hazards under Benchmark
Conditions are plotted respectively in Figures E5, E6, E7 and E8.
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413 200 yr ARI

The estimated 200 year ARI flood levels and extent, depths, velocities and hazards under Benchmark
Conditions are plotted respectively in Figures E9, E10, E11 and E12.

414 500 yr ARI

The estimated 500 year ARI flood levels and extent, depths, velocities and hazards under Benchmark
Conditions are plotted respectively in Figures E13, E14, E15 and E16.

415 PMF

The estimated PMF levels and extent, depths, velocities and hazards under Benchmark Conditions are plotted
respectively in Figures E17, E18, E19 and E20.
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FIGURE 3.2
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FIGURE 4.11
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Note:
The 1% AEP provisional flood hazard mapping is based on a ‘Peak-of-Peaks’

surface generated from simulations of 2, 9 and 36 hour duration 1% AEP events.
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Flood Risk Assessment
ESR Investment Management 1 Westlink Industrial Estate, 290-308 Aldington Road, Kemps Creek

Runoff from a 100 yr ARI storm in the upper South Creek catchment south of Bringelly Road has been
assessed previously for 2 hour, 9 hour and 36 hour storm bursts (under ARR1987 IFD and temporal patterns).

A similar assessment of the sensitivity of 100 yr ARI peak runoff to storm burst rainfall losses was undertaken
for Aspect Industrial Estate (AIE) catchment (which includes a section of 155-251 Aldington Road) in order to
identify the benchmark conditions for AIE study.

B.1 ARR1987

The sensitivity of the adopted pervious area rainfall losses was assessed for two sets of values as follows:

e Initial loss = 37.1 mm and continuing loss = 0.94 mm/h (adopted by Worley Parsons, 2015 in the
vicinity of the Mamre Road local catchment); and

e Initial loss = 15 mm and continuing loss = 1.5 mm/h (adopted by WMAwater, 2012 for the Upper
South Creek catchment)

The sensitivity of the 100 yr ARI peak flows to the roughness vale and BX value was assessed for two sets
of values as follows:

¢ Roughness value = 0.025 and BX = 1.3 (adopted by Worley Parsons, 2015); and

¢ Roughness value = 0.04 and BX = 1.0 (guided by the preliminary farm dam assessment by Cardno,
2015 for Upper South Creek catchment)

Attachment B1 summarises the estimated 100 yr ARI peak flows at all nodes for storm burst durations ranging
from 30 minutes to 36 hours for Scenarios 1, 2, 3 and 4.

It was noted that

(i) The rainfall losses adopted by Worley Parsons, 2015 give critical storm burst durations that range
between 4.5 hours to 12 hours depending on location;

(i) The rainfall losses adopted by WMAwater, 2012 give critical storm burst durations of 2 hours in
almost all locations; and

(iii) The adjustment of BX and pervious roughness values only has a small impact on the estimated peak
flows.

It was also noted that the 1% AEP storm burst initial loss and continuing rainfall losses advised by the ARR2019
data hub are around 10 mm and 2.3 mm/h respectively. This suggested that greater weight should be given
to the results of Scenarios 2 and 4.

For any subsequent ARR1987 assessment purposes the benchmark conditions were based on Scenario 2.

B.2 ARR2019

The ARR2019 sensitivity assessments of 1% AEP runoff were based on the following adopted pervious area
rainfall:

e Initial burst loss = 10.0 mm (average of 1% AEP burst losses for 1 hour to 3 hour burst storm bursts)
and continuing loss = 2.3 mm/h
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Flood Risk Assessment
ESR Investment Management 1 Westlink Industrial Estate, 290-308 Aldington Road, Kemps Creek

The sensitivity of the 100 yr ARI peak flows to the roughness vale and BX value was assessed for two sets
of values as follows:

e Roughness value = 0.025 and BX = 1.3 (adopted by Worley Parsons, 2015); and

e Roughness value = 0.04 and BX = 1.0 (guided by the preliminary farm dam assessment by Cardno,
2015 for Upper South Creek catchment)

Attachment B1 also summarises the estimated 1% AEP peak flows at all nodes for storm burst durations
ranging from 30 minutes to 36 hours for Scenarios 5 and 6.

It is noted that

(i) The rainfall losses and storm temporal patterns obtained from the ARR Data Hub give critical storm
burst durations of 0.5 — 0.75 hours in almost all locations under ARR2019;

(i) The Scenario 5 and 6 peak flows are 10% - 20% higher than the Scenario 2 and 4 peak flows;
(iii) The Scenario 5 and 6 peak flows are 60% - 90% higher than the Scenario 1 and 3 peak flows;

(iv) The adjustment of BX and pervious roughness values only has a small impact on the estimated peak
flows.

For any subsequent ARR2019 assessment purposes the benchmark conditions were based on Scenario 5.
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Flood Risk Assessment
Westlink Industrial Estate, 290-308 Aldington Road, Kemps Creek
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AWE200083 Aspect Industrial Estate ARR1987 Hydrology Benchmark Conditions Attachment B1
Updated PMF

2yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater) 200 yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 1.3 Initial Burst Loss (mm) 15 BX 1.3
Continuing (mm/h) 1.5 Roughness 0.025 Continuing (mm/h) 1.5 Roughness 0.025
ARI (yrs) 2 2 2 2 2 2 2 2 2 2 2 2 Critical ARI (yrs) 200 200 200 200 200 200 200 200 200 200 200 200 Critical
Subcatchment Storm Burst Duration (mins) Peak Flow Duration Subcatchment Storm Burst Duration (mins) Peak Flow Duration
ID (m3/s) (hrs) ID (m3/s) (hrs)
30 45 60 90 120 180 270 360 540 720 1440 2160 30 45 60 90 120 180 270 360 540 720 1440 2160
N5 0.62 1.20 1.49 1.64 1.77 1.63 1.77 1.81 1.89 1.97 1.39 1.07 1.97 12.0 N5 6.39 7.09 7.85 7.77 8.23 6.29 6.65 572 4.91 5.03 3.53 278 8.23 2.0
N1 0.46 0.90 1.16 1.32 1.42 1.34 1.38 1.54 1.61 1.66 1.22 0.95 1.66 12.0 N1 4.97 5.74 6.28 6.20 6.41 5.00 5.72 4.88 4.17 4.32 3.12 247 6.41 2.0
N2 0.72 1.31 1.60 1.76 1.90 1.79 1.93 2.02 213 2.21 1.60 1.25 2.21 12.0 N2 6.70 7.59 8.36 8.28 8.77 6.76 7.49 6.46 5.56 5.68 4.10 3.25 8.77 2.0
S1 0.10 0.14 0.17 0.18 0.20 0.14 0.16 0.14 0.12 0.12 0.08 0.06 0.20 2.0 S1 0.72 0.66 0.78 0.80 0.76 0.52 0.45 0.33 0.29 0.29 0.19 0.15 0.80 1.5
S2 0.35 0.60 0.72 0.82 0.88 0.85 0.88 0.98 1.02 1.08 0.78 0.61 1.08 12.0 S2 3.15 3.61 3.95 3.91 4.19 3.21 3.63 3.13 2.69 278 2.01 1.60 4.19 2.0
S3 0.56 0.91 1.06 1.07 1.16 1.12 1.28 1.25 1.35 1.43 1.01 0.79 1.43 12.0 S3 4.28 4.75 5.34 5.57 5.86 4.46 4.68 4.11 3.53 3.64 259 2.06 5.86 2.0
MRID3 0.14 0.27 0.34 0.38 0.41 0.38 0.40 0.43 0.45 0.47 0.34 0.26 0.47 12.0 MRID3 1.45 1.64 1.80 1.78 1.86 1.44 1.59 1.37 1.17 1.21 0.86 0.68 1.86 2.0
MRID2a 0.28 0.54 0.72 0.82 0.88 0.85 0.85 0.99 1.03 1.06 0.78 0.62 1.06 12.0 MRID2a 3.05 3.60 3.92 3.87 3.97 3.13 3.66 3.1 2.67 2.78 2.03 1.61 3.97 2.0
Junc 0.98 1.70 2.05 225 243 2.34 249 2.65 2.81 2.92 212 1.67 2.92 12.0 Junc 8.63 9.88 10.88 10.92 11.58 8.86 9.82 8.53 7.35 7.49 5.47 4.35 11.58 2.0
MRID1 0.15 0.29 0.42 0.57 0.64 0.70 0.68 0.76 0.97 0.88 0.75 0.67 0.97 9.0 MRID1 1.71 2.36 273 2.90 3.01 278 277 2.87 2.67 2.58 2.10 1.82 3.01 2.0
N3 0.17 0.30 0.36 0.36 0.38 0.34 0.44 0.39 0.40 0.41 0.27 0.21 0.44 45 N3 1.48 1.59 1.80 1.82 1.94 1.51 1.37 1.16 1.00 1.01 0.68 0.54 1.94 2.0
N4 0.05 0.08 0.10 0.10 0.10 0.09 0.11 0.10 0.10 0.10 0.07 0.05 0.11 4.5 N4 0.39 0.41 0.46 0.48 0.51 0.39 0.35 0.29 0.25 0.25 0.17 0.13 0.51 2.0
N34 0.22 0.38 0.46 0.46 0.48 043 0.55 0.49 0.50 0.51 0.34 0.26 0.55 45 N34 1.87 2.00 2.26 2.29 245 1.90 1.71 145 1.25 1.26 0.85 0.67 245 2.0
MRd 2.01 3.56 4.39 4.85 5.25 5.07 5.30 5.74 6.31 6.27 4.76 3.84 6.31 9.0 MRd 17.78 20.76 23.18 23.25 24.45 19.09 21.14 18.83 16.50 16.21 12.39 10.08 2445 2.0
MRID2b 0.24 0.35 0.40 0.42 0.46 0.31 0.42 0.39 0.35 0.35 0.22 0.17 0.46 2.0 MRID2b 1.57 1.56 1.90 2.07 2.05 1.46 1.26 0.95 0.83 0.83 0.55 0.43 2.07 15
DSMRd 2.66 4.66 5.89 6.35 6.90 6.70 7.02 7.58 8.35 7.95 6.24 5.07 8.35 9.0 DSMRd 21.90 26.46 29.55 29.77 31.18 24.91 27.14 24.30 21.56 20.88 16.38 13.30 31.18 2.0
5yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater) 500 yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 13 Initial Burst Loss (mm) 15 BX 1.3
Continuing (mm/h) 1.5 Roughness 0.025 Continuing (mm/h) 1.5 Roughness 0.025
ARI (yrs) 5 5 5 5 5 5 5 5 5 5 5 5 Critical ARI (yrs) 500 500 500 500 500 500 500 500 500 500 500 500 Critical
Subcaltlghment Storm Burst Duration (mins) P?:SI/:SI;JW DL:}:?;';’“ Subcaltlghment Storm Burst Duration (mins) Pe(?nka/FSI;)w Dl;rr]?;')o n
30 45 60 90 120 180 270 360 540 720 1440 2160 30 45 60 90 120 180 270 360 540 720 1440 2160
N5 1.61 2.36 2.74 2.78 2.89 249 3.12 2.75 257 2.68 1.89 1.47 3.12 4.5 N5 7.72 8.43 9.40 9.25 9.86 7.60 7.59 6.52 5.61 572 4.02 3.18 9.86 2.0
N1 1.19 1.83 2.14 225 2.39 2.14 245 2.29 2.19 2.28 1.66 1.30 245 45 N1 6.11 6.84 7.50 7.42 7.74 6.01 6.54 5.58 4.77 4.93 3.56 2.82 2.31 2.0
N2 1.79 2.54 2.92 2.96 3.10 2.79 3.34 3.02 2.90 3.01 2.18 1.71 3.34 4.5 N2 8.13 9.03 9.99 9.90 10.51 8.19 8.57 7.38 6.35 6.47 4.67 3.71 0.61 2.0
S1 0.20 0.23 0.30 0.36 0.37 0.26 0.25 0.18 0.16 0.16 0.10 0.08 0.37 2.0 S1 0.88 0.78 0.90 0.92 0.87 0.58 0.51 0.37 0.32 0.32 0.22 0.17 2.92 2.0
S2 0.83 1.16 1.34 1.38 1.48 1.36 1.55 1.44 1.40 1.47 1.07 0.84 1.55 4.5 S2 3.84 4.31 4.72 4.75 5.07 3.90 4.16 3.59 3.08 3.18 2.29 1.82 7.74 2.0
S3 1.29 1.65 1.89 1.97 2.14 1.75 212 1.89 1.85 1.94 1.38 1.08 214 45 S3 5.16 5.64 6.35 6.66 7.00 5.36 5.36 4.70 4.03 4.14 2.96 2.35 10.51 2.0
MRID3 0.35 0.53 0.62 0.64 0.68 0.60 0.71 0.65 0.61 0.64 0.46 0.36 0.71 4.5 MRID3 0.88 0.78 0.90 0.92 0.87 0.58 0.51 0.37 0.32 0.32 0.22 0.17 0.92 1.5
MRID2a 0.72 1.12 1.32 1.41 1.51 1.36 1.51 1.46 1.40 1.46 1.08 0.85 1.51 4.5 MRID2a 3.84 4.31 4.72 4.75 5.07 3.90 416 3.59 3.08 3.18 2.29 1.82 5.07 2.0
Junc 2.36 3.27 3.75 3.80 3.99 3.67 4.30 3.96 3.84 3.97 2.90 2.29 4.30 4.5 Junc 5.16 5.64 6.35 6.66 7.00 5.36 5.36 4.70 4.03 4.14 2.96 2.35 7.00 2.0
MRID1 0.39 0.63 0.83 1.01 1.1 1.09 1.05 1.23 1.36 1.26 1.06 0.94 1.36 45 MRID1 1.77 1.96 2.15 213 2.25 1.73 1.82 1.56 1.34 1.37 0.98 0.78 2.25 2.0
N3 0.42 0.56 0.65 0.66 0.69 0.51 0.69 0.61 0.54 0.55 0.37 0.28 0.69 2.0 N3 1.78 1.88 2.12 2.18 2.31 1.78 1.56 1.31 1.14 1.14 0.78 0.61 4.78 2.0
N4 0.11 0.15 0.17 0.17 0.18 0.14 0.17 0.16 0.14 0.14 0.09 0.07 0.18 2.0 N4 0.46 0.48 0.55 0.58 0.61 0.46 0.40 0.33 0.29 0.29 0.19 0.15 13.88 2.0
N34 0.54 0.71 0.81 0.83 0.87 0.65 0.86 0.76 0.68 0.69 0.46 0.35 0.87 2.0 N34 2.15 291 3.30 3.48 3.61 3.28 3.31 3.30 3.05 297 242 2.08 3.61 2.0
MRd 4.85 6.82 7.98 8.26 8.60 7.99 9.09 8.71 8.61 8.56 6.54 5.29 9.09 45 MRd 21.60 24.83 27.70 27.85 29.24 22.93 2442 21.60 18.85 18.48 14.15 11.52 29.24 2.0
MRID2b 0.51 0.59 0.72 0.78 0.84 0.62 0.65 0.53 0.46 0.46 0.30 0.23 0.84 2.0 MRID2b 1.93 1.89 2.26 2.38 2.35 1.66 1.43 1.07 0.94 0.93 0.62 0.49 2.38 1.5
DSMRd 6.26 8.78 10.52 11.09 11.70 10.31 11.61 11.48 11.37 10.90 8.59 6.98 11.70 2.0 DSMRd 26.48 31.53 35.07 35.34 36.93 29.57 31.65 27.77 2457 23.86 18.71 15.19 36.93 2.0
100 yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater) PMF Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 1.3 Initial Burst Loss (mm) 1 BX 1.3
Continuing (mm/h) 1.5 Roughness 0.025 Continuing (mm/h) 0 Roughness 0.025
ARI (yrs) 100 100 100 100 100 100 100 100 100 100 100 100 Critical ARI (yrs) Critical
Subcatchment Storm Burst Duration (mins) Peak Flow Duration Subcatchment Storm Burst Duration (mins) Peak Flow Duration
ID (m3/s) (hrs) ID (m3/s) (hrs)
30 45 60 90 120 180 270 360 540 720 1440 2160 15 30 45 60 90 120 180 240
N5 5.39 6.10 6.75 6.70 7.03 5.37 5.95 5.12 4.40 4.51 3.17 249 7.03 2.0 N5 45.96 51.94 49.34 46.22 39.78 34.88 27.86 23.97 51.94 0.50
N1 4.15 4.95 5.40 5.34 5.47 4.29 5.09 4.34 3.73 3.87 2.80 222 5.47 2.0 N1 35.06 43.31 42.02 39.60 34.43 30.81 24.56 20.99 43.31 0.25
N2 5.65 6.54 7.18 713 7.50 5.75 6.66 5.77 4.98 5.09 3.68 291 7.50 2.0 N2 52.02 58.51 56.37 52.90 45.80 40.73 32.51 27.81 58.51 0.25
S1 0.59 0.56 0.69 0.72 0.69 0.47 0.41 0.30 0.26 0.26 0.17 0.13 0.72 1.5 S1 4.41 3.63 3.10 274 2.32 2.07 1.68 1.42 4.41 0.25
S2 2.64 3.11 3.38 3.34 3.56 271 3.23 279 241 2.50 1.81 1.43 3.56 2.0 S2 26.10 28.80 27.71 25.86 22.48 20.03 15.95 13.61 28.80 0.50
S3 3.65 4.09 4.61 4.79 5.05 3.81 417 3.67 3.16 3.26 2.33 1.84 5.05 2.0 S3 35.65 37.06 35.61 33.40 29.01 25.78 20.50 17.50 37.06 0.50
MRID3 1.21 1.41 1.55 1.53 1.59 1.23 143 1.22 1.04 1.08 0.77 0.61 1.59 2.0 MRID3 11.43 12.74 12.09 11.31 9.72 8.55 6.83 5.85 12.74 0.25
MRID2a 2.54 3.09 3.37 3.34 3.39 2.70 3.24 2.76 2.39 2.49 1.82 1.44 3.39 2.0 MRID2a 24.13 28.59 27.67 25.92 22.56 20.21 16.12 13.75 28.59 0.50
Junc 7.29 8.49 9.33 9.34 9.90 7.54 8.71 7.61 6.58 6.72 4.90 3.90 9.90 2.0 Junc 69.25 76.73 74.60 70.06 61.02 54.27 43.38 37.02 76.73 0.50
MRID1 1.40 1.98 2.33 249 2.59 242 2.38 2.55 2.39 229 1.87 1.62 2.59 2.0 MRID1 13.66 21.25 24.27 24.62 22.80 21.24 17.61 15.20 24.62 0.50
N3 1.26 1.37 1.56 1.56 1.67 1.29 1.22 1.04 0.90 0.91 0.61 0.48 1.67 2.0 N3 11.97 11.29 10.41 9.37 7.85 6.84 5.55 4.81 11.97 0.50
N4 0.33 0.36 0.40 0.41 0.44 0.34 0.31 0.26 0.23 0.23 0.15 0.12 0.44 2.0 N4 3.10 2.84 2.60 2.35 1.95 1.71 1.39 1.21 3.10 0.50
N34 1.58 1.72 1.97 1.97 2.11 1.63 1.53 1.30 1.13 1.13 0.77 0.60 2.1 2.0 N34 15.05 14.13 13.01 11.71 9.80 8.55 6.94 6.02 15.05 0.75
MRd 14.99 17.83 19.91 19.98 20.96 16.35 18.68 16.76 14.77 14.54 11.10 9.03 20.96 2.0 MRd 134.66 157.38 162.19 155.94 137.58 124.06 100.10 85.11 162.19 0.75
MRID2b 1.32 1.33 1.65 1.82 1.83 1.31 1.13 0.86 0.75 0.75 0.49 0.39 1.83 2.0 MRID2b 12.23 10.11 8.87 777 6.49 5.75 474 4.06 12.23 0.25
DSMRd 18.62 22.74 25.54 25.78 26.99 21.53 23.78 21.70 19.34 18.69 14.67 11.91 26.99 2.0 DSMRd 148.06 183.47 202.02 198.42 177.74 162.23 131.83 111.84 202.02 0.75

Y:\2304\Projects_ AWE\FY20\0083_Aspect_Industrial_Estate\5_DES_AN\4_Hydrology_Hydraulics\ XPRAFTS\Aspect_Rafts\xprafts Results v4.xlsx B1 PreDev ARR1987



AWE200083 Aspect Industrial Estate ARR1987 Hydrology

2yrARI

ARI (yrs)
Subcatchment
ID

N5
N1
N2
N3
N4
N34
S1
S2
S3
MRID3
MRID2
Junc2
MRID1
Junc1
Dummy1
MRIDBas
MRd
DSMRd

5yr ARI

ARI (yrs)
Subcatchment
ID

N5
N1
N2
N3
N4
N34
S1
S2
S3
MRID3
MRID2
Junc2
MRID1
Junc
Dummy1
MRIDBas
MRd
DSMRd

100 yr ARI

ARI (yrs)
Subcatchment
ID

N5
N1
N2
N3
N4
N34
S1
S2
S3
MRID3
MRID2
Junc2
MRID1
Junc
Dummy1
MRIDBas
MRd
DSMRd

ARR Edition

30

0.59
0.43
1.18
0.16
0.04
1.37
0.10
0.33
0.53
0.12
5.52
7.35

0.65
0.00
10.97
10.97
10.99

ARR Edition

30

ARR Edition

30

5.34
4.04
9.16
1.23
0.31
10.20
0.58
2.63
3.65
3.32
11.66
14.98
10.06
3.65
0.00
21.92
22.20
24.55

0.5

1987

45

1.18
0.87
213
0.28
0.07
244
0.14
0.57
0.86
0.22
4.97
6.62
4.88
1.08
0.00
10.27
10.27
10.30

1987

45

1987

100

45

6.05
4.91
10.50
1.35
0.34
11.77
0.55
3.06
4.04
3.08
10.79
13.85
9.29
4.04
0.00
20.96
21.54
26.34

0.75

60

1.46
1.14
2.60
0.34
0.09
2.99
0.16
0.71
1.04
0.29
5.31
7.05
5.18
1.04
0.00
9.44
9.57
10.14

60

100

60

6.68
5.33
11.62
1.55
0.39
13.17
0.68
3.31
4.53
3.33
11.57
14.88
9.91
4.53
0.00
19.62
23.69
29.17

Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 1.3
Continuing (mm/h) 1.5 Roughness 0.025
2 2 2 2 2 2 2 2 2 Critical
Storm Burst Duration (mins) Peak Flow  Duration
(m3/s) (hrs)
90 120 180 270 360 540 720 1440 2160
1.60 1.76 1.61 1.75 1.81 1.88 1.98 1.39 1.07 1.98 12.0
1.29 1.38 1.31 1.35 1.54 1.60 1.66 1.21 0.95 1.66 12.0
2.76 2.96 2.85 3.12 3.23 3.45 3.59 2.59 2.03 3.59 12.0
0.35 0.37 0.34 0.42 0.38 0.39 0.40 0.27 0.21 0.42 4.5
0.09 0.09 0.09 0.1 0.10 0.10 0.10 0.07 0.05 0.11 4.5
3.1 3.34 3.22 3.54 3.62 3.90 3.99 2.91 2.29 3.99 12.0
0.18 0.19 0.13 0.16 0.14 0.12 0.12 0.08 0.06 0.19 2.0
0.80 0.86 0.84 0.86 0.97 1.02 1.08 0.78 0.61 1.08 12.0
1.06 1.15 1.1 1.24 1.24 1.34 1.43 1.01 0.79 1.43 12.0
0.33 0.36 0.33 0.34 0.38 0.40 0.41 0.30 0.23 0.41 1.5
5.62 5.34 2.87 2.54 1.92 1.72 1.72 1.13 0.88 5.62 1.5
7.47 7.10 3.83 3.39 2.56 2.29 2.30 1.50 117 7.47 1.5
5.50 5.18 2.83 2.50 1.85 1.67 1.68 1.1 0.86 5.50 1.5
1.06 1.15 1.1 1.24 1.24 1.34 1.43 1.01 0.79 1.43 12.0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.5
9.18 10.77 6.62 5.84 4.35 3.95 3.97 2.61 2.03 10.97 0.5
9.43 10.92 6.71 6.69 6.56 7.16 7.63 5.47 4.32 10.97 0.5
10.31 11.69 7.65 8.42 8.32 9.04 9.61 6.86 5.39 11.69 2.0
Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 1.3
Continuing (mm/h) 15 Roughness 0.025
5 5 5 5 5 5 5 5 5 Critical
" : Peak Flow Duration
Storm Burst Duration (mins) (mdfs) (trs)
90 120 180 270 360 540 720 1440 2160
0.00 45
0.00 45
0.00 45
0.00 45
0.00 2.0
0.00 45
0.00 2.0
0.00 45
0.00 2.0
0.00 1.5
0.00 1.5
0.00 1.5
0.00 1.5
0.00 2.0
0.00 0.5
0.00 0.5
0.00 2.0
0.00 2.0
Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 1.3
Continuing (mm/h) 1.5 Roughness 0.025
100 100 100 100 100 100 100 100 100 Critical
Storm Burst Duration (mins) Peak Flow  Duration
(m3/s) (hrs)
90 120 180 270 360 540 720 1440 2160
6.60 6.95 5.30 5.93 5.11 4.36 4.49 3.17 2.49 6.95 2.0
5.27 5.37 4.20 5.06 4.30 3.70 3.84 2.80 222 5.37 2.0
11.75 12.33 9.38 10.70 9.27 8.06 8.21 5.99 4.75 12.33 2.0
1.53 1.65 1.26 1.22 1.04 0.90 0.91 0.61 0.48 1.65 2.0
0.39 0.42 0.32 0.31 0.26 0.22 0.22 0.15 0.12 0.42 2.0
13.29 13.95 10.64 11.93 10.41 9.07 9.13 6.72 5:35 13.95 15
0.72 0.69 0.47 0.41 0.30 0.26 0.26 0.17 0.13 0.72 1.5
3.26 3.45 267 3.20 2.77 2.41 2.49 1.81 1.43 3.45 2.0
4.71 4.94 3.79 4.13 3.64 3.16 3.26 233 1.84 4.94 2.0
3.56 3.35 1.88 1.66 1.22 1.07 1.07 0.72 0.57 3.56 1.5
12.26 11.68 6.45 5.74 4.28 3.74 3.74 2.53 2.00 12.26 1.5
16.77 15.00 8.33 7.40 5.50 4.80 4.80 3.24 2.57 15.77 1.5
10.47 9.98 5.48 4.88 3.66 3.20 3.21 2.18 1.73 10.47 1.5
4.71 4.94 3.79 413 3.64 3.16 3.26 2.33 1.84 4.94 20
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
19.15 2217 13.61 12.13 9.13 7.97 7.99 5.41 4.30 2217 2.0
25.56 2595 18.54 20.72 18.18 15.91 16.60 12.09 9.65 2595 2.0
31.79 31.92 23.83 26.64 23.29 20.22 21.10 15.26 12.15 31.92 20
15 2 3 45 6 9 12 24 36
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200 yr ARI

ARI (yrs)
Subcatchment
ID

N5
N1
N2
N3
N4
N34
S1
S2
S3
MRID3
MRID2
Junc2
MRID1
Junc
Dummy1
MRIDBas
MRd
DSMRd

500 yr ARI

ARI (yrs)
Subcatchment
ID

N5
N1
N2
N3
N4
N34
S1
S2
S3
MRID3
MRID2
Junc2
MRID1
Junc
Dummy1
MRIDBas
MRd
DSMRd

PMF

ARI (yrs)
Subcatchment
ID

N5
N1
N2
N3
N4
N34
S1
S2
S3
MRID3
MRID2
Junc2
MRID1
Junc
Dummy1
MRIDBas
MRd
DSMRd

ARR Edition

200

30

ARR Edition

500

30

Preliminary Masterplan Conditions without Basin Conditions

1987

200

45

1987

500

45

30

200

60

500

60

45

Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 13
Continuing (mm/h) 1.5 Roughness 0.025
200 200 200 200 200 200 200 200 200 Critical
Storm Burst Duration (mins) Peak Flow  Duration
(m3/s) (hrs)
90 120 180 270 360 540 720 1440 2160
0.00 2.0
0.00 2.0
0.00 2.0
0.00 2.0
0.00 2.0
0.00 2.0
0.00 1.5
0.00 2.0
0.00 2.0
0.00 1.5
0.00 1.5
0.00 15
0.00 2.0
0.00 1.5
0.00 2.0
0.00 0.5
0.00 2.0
0.00 2.0
Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 1.3
Continuing (mm/h) 1.5 Roughness 0.025
500 500 500 500 500 500 500 500 500 Critical
. ; Peak Flow Duration
Storm Burst Duration (mins) (m3/s) (hrs)
90 120 180 270 360 540 720 1440 2160
0.00 2.0
0.00 2.0
0.00 2.0
0.00 2.0
0.00 2.0
0.00 2.0
0.00 1.5
0.00 2.0
0.00 2.0
0.00 1.5
0.00 1.5
0.00 1.5
0.00 1.5
0.00 2.0
0.00 2.0
0.00 2.0
0.00 2.0
0.00 2.0
Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 1 BX 13
Continuing (mm/h) 0 Roughness 0.025
Critical
Storm Burst Duration (mins) Peak Flow Duration
(m3/s) (hrs)
60 90 120 180 240
0.00 0.5
0.00 0.5
0.00 0.5
0.00 0.3
0.00 0.3
0.00 0.3
0.00 0.3
0.00 0.5
0.00 0.5
0.00 0.3
0.00 0.3
0.00 0.3
0.00 0.5
0.00 0.3
0.00 0.5
0.00 0.3
0.00 0.5
0.00 0.5

Attachment B2

Based on the Preliminary Masterplan

B2 PM NoBasin ARR1987



AWE200083 Aspect Industrial Estate ARR1987 Hydrology
Basin sized to meet target at Mamre Road - 2 yr ARI (12 hr) & 100 yr ARI (2 hr)

2yrARI

ARI (yrs)

Subcatchment ID

N5
N1
N2
N3
N4
N34
s1
s2
s3
MRID3
MRID2
Junc2
MRID1
June
Dummy1
MRIDBas
MRd
DSMRd

Peak Inflow (m3/s)
Peak Outlow (m3/s)
Max Vol (m3)

Max Stage (m)

5yrARI

ARI (yrs)

Subcatchment ID

N5
N1
N2
N3
N4

N34
s1
s2
s3

MRID3
MRID2
Junc2
MRID1
June
Dummy1
MRIDBas
MRd
DSMRd

Peak Inflow (m3/s)
Peak Outlow (m3/s)
Max Vol (m3)

Max Stage (m)

100 yr ARI

ARI (yrs)

Subcatchment ID

N5
N1
N2
N3
N4
N34
s1
s2
s3
MRID3
MRID2
Junc2
MRID1
June
Dummy1
MRIDBas
MRd
DSMRd

Peak Inflow (m3/s)
Peak Outlow (m3/s)
Max Vol (m3)

Max Stage (m)

ARR Edition

0.59
043
118
0.16
0.04
137
0.10
0.33
0.53
1.83
5.52
7.35
544
0.53

1097
3.15
3.73

1097

8811
1.10

ARR Edition

158
147
2,99
0.40
0.1

339
0.20
0.81

126
2.39
7.20
9.59
7.11

126

14.35
5.79
7.24

14.35
245
11,610
145

ARR Edition

100

30

534
4.04
9.16
123
0.31
10.20
0.58
2,63
365
3.74
11.23
14.96
11.07
3.65

2292
14.59
18.96

22.92
4.40
20,565
257

1987

45

118
0.87
213
0.28
0.07
244
0.14
0.57
0.86
1.66
497
6.62
4.88
0.86

10.27
452
563

1027
2.15
9,956
124

1987

45

232
1.81
413
0.55
0.14
465
0.22
1.16
163
2.15
6.46
8.62
6.36
163

13.37
7.35
9.52

1337

2.72

13,234
165

1987

100

45

6.05
4.91
10.50
135
0.34
177
0.55
3.06
4.04
346
1041
13.86
1026
404

2171
17.67
23.00

2171
5.90
22,666
283

146
114
2,60
0.34
0.09
299
0.16
0.71
1.04
177
5.31
7.05
5.18
1.04

9.44
5.26
6.70

9.44
229
10,705
134

2.71
2.13
479
0.63
0.16
5.45
0.29
132
1.88
232
6.92
9.23
6.79
188

12.36
8.32
10.93

12.36

287

14,275
178

100

60

6.68
5.33
11.62
155
0.39
1347
0.68
3.31
453
374
1147
14.90
10.93
453

20.10
19.70
25.80

20.10
6.56
23,459
293

Pervious Area Losses Source:
Initial Burst Loss (mm) 15 BX
Continuing (mm/h) 15 Roughness

2 2 2 2 2

Storm Burst Duration (mins)

% 120 180 270 360
1.60 1.76 161 175 1.81
1.29 1.38 131 1.35 1.54
276 296 285 312 323
035 037 034 042 038
009 0.09 0.09 011 0.10
311 334 322 354 362
018 019 013 0.16 0.14
080 086 084 086 097
1.06 1.5 111 124 124
1.88 1.79 096 085 064
562 534 287 254 1.92
747 710 383 339 256
550 5.8 283 250 185
1.06 1.15 111 1.24 124
9.8 10.77 662 584 435
543 572 549 585 598
699 7.34 7.01 752 7.69
9.18 10.77 662 584 435
232 239 227 234 236
10,882 11247 | 10624 10962 11085

1.36 141 133 137 1.39
Pervious Area Losses Source:
Initial Burst Loss (mm) 15 BX
Continuing (mm/h) 15 Roughness

5 5 5 5 5

Storm Burst Duration (mins)

% 120 180 270 360
273 288 248 306 273
223 237 2.4 241 227
487 511 446 529 485
064 066 050 068 060
047 018 013 047 0.15
555 587 497 594 548
034 036 025 024 0.18
1.35 1.46 1.34 1.52 1.42
1.92 211 172 208 185
2.46 234 127 113 086
7.36 7.03 381 339 255
982 937 508 452 341
722 685 372 329 247
1.92 211 172 208 1.85
12,07 14.47 869 7. 583
843 877 7.84 884 828
1145 11.65 1007 1158 10.91
12,07 14.47 869 7.m 583
292 299 287 290 294
14,607 15115 | 14202 14483 14,772

1.83 1.89 1.79 1.81 185
Pervious Area Losses Source:
Initial Burst Loss (mm) 15 BX
Continuing (mm/h) 15 Roughness

100 100 100 100 100

Storm Burst Duration (mins)

% 120 180 270 360
6.60 695 530 593 511
527 537 420 506 430
11.75 12.33 938 1070 927
1.53 1.65 1.26 1.22 1.04
039 042 032 031 026
13.29 13.95 1064 1193 1041
072 069 047 041 030
326 345 267 320 277
an 494 379 413 364
397 377 21 1.86 1.38
11.82 11.25 6.21 553 412
15.78 14.98 832 7.40 550
11.54 10.96 6.02 535 401
471 494 379 413 364
19.51 2287 1444 1260 9.47
19.60 2037 1546 1827 15.77
2558 2661 2007 2345 2029
19.51 2287 1444 1260 9.47
637 658 607 634 596

23238 | 23483 | 22874 23197 22739

290 294 286 290 284
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Post-D

with Basin C

2012 Upper South Creek Flood Study (WMAwater)

13
0.025

1.88
1.60
345
0.39
0.10
3.90
0.12
1.02
134
0.57
172
2.29
167
134

3.95
6.19
8.01

3.95
2.38
11,196
140

720

1.98
1.66
359
0.40
0.10
3.99
0.12
1.08
143
0.57
172
2.30
1.68
143

3.97
6.27
7.96

3.97
229
10,718
134

1440

1.39
121
2.59
0.27
0.07
291
0.08
0.78
1.01
0.38
113
150
111
1.01

2,61
493
6.25

2.61
2,02
9,312
1.16

2012 Upper South Creek Flood Study (WMAwater)

13
0.025

540

2.56
2.19
474
0.54
0.14
534
0.16
139
1.83
0.75
225
3.00
219
1.83

517
8.09
1058

517
2.91
14,564
1.82

720

2,66
2.27
4.88
0.55
0.14
541

0.16
146
1.93
0.75
2.26
3.01

2.20
1.93

5.20
8.20
1057

5.20

2.79
13,698
171

1440

1.89
1.66
355
0.37
0.09
3.98
0.10
1.07
138
0.50
149
1.99
146
138

345
6.50
8.31

345
252
12,034
150

2012 Upper South Creek Flood Study (WMAwater)

0.025

100

436
3.70
8.06
0.90
0.22
9.07
0.26
241
3.16
1.20
3.60
4.80
3.50
3.16

8.27
14.31
18.37

8.27
5.79
22,526
2.82

100

720

449
384
8.21
0.91
0.22
9.13
0.26
249
3.26
1.20
3.60
4.80
3.51
3.26

8.29
14.44
18.30

8.29
5.31
21,904
2.74

100

1440

347
2.80
5.99
0.61
0.15
6.72
017
1.81
233
0.81
243
3.23
2.38
233

561
10.83
13.80

561

413
20,107
2.51

2 Critical
Peak Flow Duration
(m3is)  (hrs)
2160
1.07 1.98 120
095 1.66 120
203 359 120
021 042 45
005 011 45
229 399 120
006 019 20
061 1.08 120
079 1.43 120
029 1.88 15
088 562 15
147 747 15
086 550 15
079 1.43 120
203 10.97 05
414 627 120
520 801 90
203
1.85
8536 11,247
1.07 141
5 Critical
Peak Flow Duration
m3is)  (hrs)
2160
147 306 45
1.30 241 45
279 529 45
028 068 45
007 018 20
314 594 45
008 036 20
084 1.52 45
108 211 20
039 246 15
147 7.36 15
1.56 982 15
115 722 15
1.08 211 20
271 14.35 05
550 884 45
695 11.65 20
271
236
11083 15115
1.39 1.89
100 Critical
Peak Flow Duration
(m3is)  (hrs)
2160
249 695 20
222 537 20
475 12.33 20
048 1.65 20
0.12 042 20
535 13.95 20
0.13 072 15
143 345 20
184 494 20
064 397 15
1.93 11.82 15
257 15.78 15
189 11.54 15
184 494 20
446 2292 05
903 2037 20
1148 2661 20
446
370
19248 23483
241 294

2yrARI

ARI (yrs)

Subcatchment ID

s3
MRID3
MRID2
Junc2
MRID1
Junc
Dummy1
MRIDBas
MRd
DSMRd

Peak Inflow (m3/s)
Peak Outlow (m3/s)
Max Vol (m3)

Max Stage (m)

5yrARI

ARI (yrs)

Subcatchment ID

MRID3
MRID2
Junc2
MRID1
Junc
Dummy1
MRIDBas
MRd
DSMRd

Peak Inflow (m3/s)
Peak Outlow (m3/s)
Max Vol (m3)

Max Stage (m)

100 yr ARI

ARI (yrs)

Subcatchment ID

s3
MRID3
MRID2
Junc2
MRID1
Junc
Dummy1
MRIDBas
MRd
DSMRd

Peak Inflow (m3/s)
Peak Outlow (m3/s)
Max Vol (m3)

Max Stage (m)

Basin sized to meet target at Mamre Road - 2 yr ARI (36 hr) & 100 yr ARI (36 hr)

ARR Edition

043
118
0.16
0.04
137
0.10
0.33
0.53
1.83
5.52
7.35
544
0.53

1097
1.90

1097
0.53
10,384
130

ARR Edition

147
2,99
0.40
0.11

0.20
0.81

1.26
339
2.39
7.20
9.59
7.11

126

14.35
404

14.35
0.65
13,822
173

100

404
9.16
123
0.31
10.20
0.58
263
365
3.74
11.23
14.96
11.07
365

22.92
1115

22.92
0.95
24,608
3.08

1987

0.87
213
0.28
0.07
244
0.14
0.57
0.86
1.66
4.97
6.62
488
0.86

1027
3.04

1027

0.61

12,439
155

1987

1.81
413
0.55
0.14
0.22
1.16
163
465
2.15
6.46
8.62
6.36
163

1337
5.38

1337

0.74

16,633
2.08

100

4.91
10.50
135

0.34
177
0.55

3.06

4.04

346
1041
13.86
1026
404

2171
13.14

2171
149
29,296
3.66

114
2,60
0.34
0.09
299
0.16
0.71
1.04
177
531
7.05
5.18
1.04

9.44
363

9.44
0.66
13,984
175

213
479
0.63
0.16
0.29
132
1.88
5.45
232
6.92
9.23
6.79
188

12.36
6.21

12.36
079
18,731
234

100

5.33
11.62
155
0.39
1347
0.68
3.31
453
374
1147
14.90
10.93
453

20.10
14,62

20.10
199
32,260
403

Pervious Area Losses

Initial Burst Loss (mm) 15
Continuing (mm/h) 15
2 2 2

2

Storm Burst Duration (mins)

90 120 180
129 138 131
276 2.96 2.85
0.35 0.37 0.34
0.09 0.09 0.09
3.1 334 322
0.18 0.19 0.13
0.80 0.86 0.84
1.06 115 111
188 179 0.96
562 534 2.87
7.47 7.10 383
5.50 5.18 2.83
1.06 115 111
9.18 10.77 6.62
379 404 3.91
9.18 10.77 6.62
0.71 0.75 0.78
15,730 16942 18,364

197 212 2.30

Pervious Area Losses

Initial Burst Loss (mm) 15
Continuing (mm/h) 15
5 5 5

270

135
3.12
0.42
0.11
354
0.16
0.86
124
0.85
254
3.39
2.50
124

5.84
421

5.84
0.81
19,353
242

5

Storm Burst Duration (mins)

90 120 180
223 2.37 2.14
487 511 446
0.64 0.66 0.50
0.47 0.18 0.13
0.34 0.36 0.25
135 146 134
192 2.1 172
555 5.87 4.97
2.46 234 127
7.36 7.03 3.81
9.82 9.37 5.08
7.22 6.85 3.72
192 2.1 172
12.07 1417 8.69
6.32 6.63 5.80
12,07 1417 8.69
0.85 0.90 0.97

21,133 22818 24,796
264 2.85 3.10

Pervious Area Losses
Initial Burst Loss (mm) 1
Continuing (mm/h)

100 100 100

270

241
529
0.68
0.17
0.24
152
2.08
594
113
339
452
329
2.08

7.71
6.74

7.7
1.08
26,074
3.26

100

Storm Burst Duration (mins)

90 120 180
5.27 5.37 4.20
11.75 12.33 9.38
153 165 126
0.39 0.42 0.32
13.29 13.95 10.64
072 0.69 047
3.26 345 2,67
an 494 3.79
3.97 3.77 2.1
11.82 11.25 6.21
15.78 14.98 8.32
11.54 10.96 6.02
a7 4.94 3.79
19.51 22.87 14.14
14.71 15.39 11.66
19.51 22.87 14.14
250 2.77 3.06
34,928 36,197 37,511

437 452 469

270

5.06
10.70
122
0.31
11.93
0.41
3.20
413
1.86
553
7.40
535
413

12.60
13.76

12.60
3.02
37,362
467

Source:
BX
Roughness

360

154
323
0.38
0.10
362
0.14
0.97
124
0.64
192
2.56
185
124

435
435

435

0.83

20,326
254

Source:
BX
Roughness

360

2.27
485
0.60
0.15
0.18
142
185
5.48
0.86
255
3.41
247
185

5.83
6.29

5.83

118

26,951
3.37

Source:
BX
Roughness

100
360

430
9.27
1.04
0.26
1041
0.30
2.77
364
138
412
5.50
401
364

9.47
1215

9.47

3.04

37,457
468

Attachment B3

Based on the Preliminary Masterplan

2012 Upper South Creek Flood Study (WMAwater)

13
0.025

540

1.60
345
0.39
0.10
3.90
0.12
1.02
134
057
172
2.29
167
134

3.95
470

3.95
0.89
22,660
2.83

720

1.66
3.59
0.40
0.10
3.99
0.12
1.08
143
0.57
172
2.30
168
143

3.97
477

3.97
0.90
23,142
2.89

2 2 Critical
Peak Flow  Duration
(m3s)  (hrs)
1440 2160
1.21 095 1.66 12.0
259 203 359 12.0
027 021 042 45
007 005 011 45
291 229 399 12.0
008 006 0.19 20
0.78 061 1.08 12.0
101 079 143 12,0
038 029 1.88 15
113 088 562 15
1.50 147 7.47 15
111 086 550 15
1.01 079 143 12.0
261 203 1097 05
369 311 477 12.0
261 203
087 095
21623 | 24505 | 24,505
270 306 306

2012 Upper South Creek Flood Study (WMAwater)

13
0.025

540

2.19
474
0.54
0.14
0.16
139
1.83
534
075
225
3.00
2.19
183

547
6.31

547
146
29,099
364

720

2.27
488
0.55
0.14
0.16
146
193

075
2.26

2.20
193

5.20
6.36

520
155
29,681
371

5 5 Critical
Peak Flow  Duration
(m3s)  (hrs)

1440 2160

1.66 1.30 241 45
355 279 529 45
037 028 068 45
009 007 0.18 20
010 008 036 20
1.07 084 1.52 45
1.38 1.08 2.11 20
398 314 594 45
050 039 246 15
1.49 147 736 15
1.99 1.56 982 15
1.46 115 7.22 15
1.38 1.08 211 20
345 27 14.35 05
493 435 674 45
345 27

1.40 164
28639 30230 30,230

358 378 378

2012 Upper South Creek Flood Study (WMAwater)
13

0.025

100

540

3.70
8.06
0.90
0.22
9.07
0.26
2.41
3.16
120
3.60
4.80
3.50
3.16

8.27
12.78

8.27
436
42,881
5.36

100

3.84
821
0.91
0.22
9.13
0.26
2.49
3.26
120
3.60
4.80
3.51
3.26

8.29
12.78

8.29

3.65
40,043
5.01

100 100 Critical
Peak Flow  Duration
(m3s)  (hrs)

1440 2160

280 222 537 20
599 475 1233 20
061 048 165 20
015 012 042 20
672 535 1395 20
047 013 072 15
1.81 1.43 345 20
233 1.84 494 20
081 064 397 15
243 1.93 1182 15
323 257 15.78 15
238 1.89 1154 15
233 1.84 494 20
561 4.46 2292 05
1015 9.04 15.39 20
561 4.46

370 370
40252 40268 42881

503 503 536

B3 PM Basin ARR1987
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304600730 290_Aldington ARR1987 Hydrology Benchmark Conditions

20 yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater) 100 yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 1.3 Initial Burst Loss (mm’ 15 BX 1.3
Continuing (mm/h) 15 Roughness 0.025 Continuing (mm/h) 15 Roughnes: 0.025
ARI (yrs) 20 20 20 20 20 20 20 20 20 20 20 20 Critical ARI (yrs) 100 100 100 100 100 100 100 100 100 100 100 100 Critical
Peak Flow Duration Peak Flow Duration
Subcatchment ID (m3/s) (hrs) Subcatchment ID (m3/s) (hrs)
Duration (min) 30 45 60 90 120 180 270 360 540 720 1440 2160 Duration (min) 30 45 60 90 120 180 270 360 540 720 1440 2160
A1 0.22 0.22 0.30 0.35 0.35 0.25 0.22 0.17 0.14 0.14 0.09 0.07 0.35 1.5 A1 0.35 0.34 0.43 0.46 0.45 0.32 0.27 0.20 0.18 0.18 0.12 0.09 0.46 1.5
A2 1.09 1.09 1.43 1.60 1.66 1.21 1.08 0.82 0.71 0.71 0.47 0.36 1.66 20 A2 1.65 1.62 1.98 215 219 1.55 1.34 1.00 0.88 0.87 0.58 0.45 219 20
A15 2.36 272 3.23 3.41 3.63 272 3.02 2.62 2.31 2.37 1.67 1.30 3.63 20 A15 3.81 412 4.81 4.95 5.21 3.88 3.95 3.35 2.89 2.96 2.08 1.64 5.21 20
A8 0.37 0.39 0.49 0.55 0.58 0.43 0.39 0.30 0.26 0.26 0.17 0.13 0.58 20 A6 0.56 0.57 0.70 0.78 0.78 0.56 0.49 0.37 0.32 0.32 0.21 0.17 0.78 20
A4 1.47 1.52 1.95 213 227 1.67 1.52 1.19 1.04 1.03 0.68 0.53 227 20 Ad 224 221 272 293 3.04 219 1.90 1.46 1.27 1.27 0.84 0.66 3.04 2.0
AT 0.55 0.58 0.74 0.85 0.87 0.64 0.57 0.44 0.38 0.38 0.25 0.19 0.87 20 A7 0.85 0.85 1.06 1.17 1.16 0.83 0.71 0.54 0.47 0.47 0.31 0.24 1.17 1.5
A5 1.17 1.25 1.55 1.68 1.72 1.29 1.23 0.98 0.86 0.86 0.56 0.44 1.72 20 A5 1.80 1.83 221 223 2.36 1.75 1.53 1.21 1.05 1.05 0.70 0.55 2.36 20
A3 3.71 3.94 4.89 5.10 5.52 4.10 3.95 3.17 276 276 1.82 1.42 5.52 20 A3 5.67 5.77 6.84 7.09 7.44 5.46 4.93 3.91 3.40 3.40 2.26 1.78 7.44 20
A14 4.48 4.99 6.08 6.31 6.76 5.08 5.22 4.28 3.75 3.69 257 2.01 6.76 20 A14 7.01 7.43 8.65 8.89 9.26 6.90 6.63 5.32 4.65 4.59 3.20 252 9.26 20
A8 0.53 0.49 0.68 0.75 0.71 0.48 0.42 0.30 0.26 0.26 0.17 0.13 0.75 1.5 A8 0.85 0.75 0.92 0.95 0.89 0.58 0.51 0.37 0.32 0.32 0.21 0.17 0.95 1.5
A9 1.52 1.53 2.01 2.14 225 1.63 1.47 1.13 0.98 0.98 0.64 0.50 225 20 A9 237 229 279 276 2.99 212 1.83 1.39 1.21 1.21 0.80 0.63 2.99 20
A13 3.40 3.95 4.75 4.88 5.09 3.86 4.22 3.52 3.06 3.12 2.15 1.68 5.09 20 A13 5.60 6.02 6.84 6.75 7.01 5.28 5.38 443 3.82 3.87 2.67 2.10 7.01 20
A10 0.55 0.53 0.73 0.85 0.83 0.59 0.51 0.38 0.33 0.33 0.22 0.17 0.85 1.5 A10 0.87 0.84 1.04 1.10 1.06 0.73 0.64 0.46 0.40 0.40 0.27 0.21 1.10 1.5
A1 0.19 0.15 0.20 0.22 0.20 0.12 0.1 0.08 0.07 0.07 0.04 0.03 0.22 1.5 A1 0.26 0.21 0.26 0.27 0.25 0.15 0.13 0.09 0.08 0.08 0.05 0.04 0.27 1.5
A12 2.58 279 3.45 3.58 3.75 274 2.84 2.38 2.06 2.08 1.38 1.07 3.75 20 A12 412 4.25 4.94 4.86 5.14 3.87 3.58 294 2.55 2.56 1.72 1.35 5.14 20
290_Out 12.06 14.10 16.64 17.35 17.97 13.76 15.13 12.64 11.05 11.23 777 6.06 17.97 20 290_Out 19.53 21.11 24.03 2419 24.81 19.10 19.27 15.94 13.76 13.96 9.66 7.60 24.81 20
200 yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater) 500 yr ARI ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater)
Initial Burst Loss (mm) 15 BX 1.3 Initial Burst Loss (mm’ 15 BX 1.3
Continuing (mm/h) 15 Roughness 0.025 Continuing (mm/h) 15 Roughnes: 0.025
ARI (yrs) 200 200 200 200 200 200 200 200 200 200 200 200 Critical ARI (yrs) 500 500 500 500 500 500 500 500 500 500 500 500 Critical
Peak Flow Duration Peak Flow Duration
Subcatchment ID (m3/s) (hrs) Subcatchment ID (m3/s) (hrs)
Duration (min) 30 45 60 90 120 180 270 360 540 720 1440 2160 Duration (min) 30 45 60 90 120 180 270 360 540 720 1440 2160
A1 0.42 0.41 0.49 0.52 0.51 0.35 0.30 0.22 0.20 0.20 0.13 0.10 0.52 1.5 A1 0.52 0.49 0.58 0.59 0.57 0.40 0.35 0.25 0.22 0.22 0.15 0.12 0.59 1.5
A2 1.94 1.90 2.26 242 245 1.72 1.49 1.1 0.97 0.97 0.64 0.51 245 20 A2 237 2.30 2.65 278 279 1.95 1.68 1.26 1.10 1.09 0.73 0.58 279 20
A15 4.50 4.76 5.57 5.74 6.00 4.47 4.45 3.74 3.22 3.29 2.31 1.83 6.00 20 A15 5.46 5.67 6.62 6.81 7.06 5.25 5.12 4.27 3.67 3.75 2.63 2.08 7.06 20
A6 0.67 0.66 0.81 0.88 0.88 0.63 0.54 0.41 0.36 0.36 0.24 0.19 0.88 1.5 A6 0.82 0.80 0.96 1.02 1.01 0.72 0.61 0.46 0.40 0.40 0.27 0.21 1.02 1.5
A4 2.62 2,57 3.09 3.33 3.42 245 2.1 1.62 1.41 1.41 0.94 0.74 3.42 20 A4 3.16 3.08 3.61 3.85 3.92 2.80 2.39 1.83 1.59 1.59 1.06 0.84 3.92 2.0
AT 1.02 1.00 1.22 1.32 1.30 0.92 0.79 0.59 0.52 0.52 0.34 0.27 1.32 1.5 A7 1.25 1.22 1.45 1.52 1.49 1.04 0.90 0.67 0.59 0.58 0.39 0.31 1.52 1.5
A5 212 2.1 251 2.48 2.68 1.98 1.70 1.34 1.17 1.16 0.78 0.61 2.68 2.0 A5 254 248 291 2.83 3.08 227 1.93 1.51 1.32 1.32 0.88 0.70 3.08 20
A3 6.57 6.60 7.74 8.05 8.39 6.12 5.48 4.33 3.77 3.77 252 1.98 8.39 20 A3 7.78 7.76 8.98 9.31 9.61 7.02 6.21 4.90 4.27 4.27 2.86 227 9.61 20
A14 8.17 8.53 9.84 10.13 10.47 7.79 7.39 5.90 5.16 5.10 3.56 2.81 10.47 20 A14 9.77 10.06 11.49 11.75 12.04 9.01 8.40 6.69 5.85 5.80 4.05 3.21 12.04 20
A8 1.00 0.88 1.02 1.06 0.99 0.65 0.57 0.41 0.36 0.36 0.24 0.19 1.06 1.5 A8 1.19 1.02 1.16 1.21 1.13 0.73 0.64 0.46 0.40 0.40 0.27 0.21 1.21 1.5
A9 278 2.66 3.15 3.09 3.35 2.36 2.03 1.53 1.34 1.33 0.89 0.70 3.35 20 A9 3.34 3.15 3.61 3.54 3.82 2.68 2.31 1.73 1.51 1.51 1.01 0.80 3.82 20
A13 6.62 6.96 7.80 7.68 7.91 6.01 6.00 4.93 4.26 4.31 297 235 791 20 A13 7.94 8.27 9.10 8.88 9.08 6.99 6.82 5.60 4.85 4.90 3.38 2.68 9.10 1.0
A10 1.05 0.99 1.19 1.23 1.18 0.81 0.70 0.51 0.45 0.45 0.30 0.23 1.23 1.5 A10 1.30 1.18 1.37 1.41 1.34 0.91 0.80 0.58 0.51 0.51 0.34 0.27 1.41 1.5
A11 0.30 0.24 0.28 0.30 0.28 0.16 0.14 0.10 0.09 0.09 0.06 0.05 0.30 1.5 A1 0.34 0.28 0.32 0.34 0.32 0.18 0.16 0.12 0.10 0.10 0.07 0.05 0.34 0.5
A12 4.82 4.93 5.65 5.47 5.83 4.47 3.99 3.26 2.84 2.84 1.91 1.50 5.83 20 A12 5.78 5.82 6.56 6.27 6.74 5.22 4.53 3.70 3.22 3.22 217 1.72 6.74 20
290_Out 22.93 24.37 27.64 27.48 28.33 21.84 21.48 17.74 15.32 15.52 10.76 8.48 28.33 20 290_Out 27.61 28.89 32.45 31.86 32.99 25.40 24.44 20.17 17.43 17.65 12.24 9.69 32.99 20
PMF ARR Edition 1987 Pervious Area Losses Source: 2012 Upper South Creek Flood Study (WMAwater) .
Initial Burst Loss (mm) 0 BX 13 \lﬁn{' i o A3 381d_ge 3. péld,a 0 LS 3
Continuing (mm/h) 0 Roughness 0.025 = 4 = = ¢ 2
ARI (yrs) PMF PMF PMF PMF PMF PMF PMF PMF PMF PMF - - Critical <~
Peak Flow Duration % N
Subcatchment ID (m3fs)  (hrs) L.
Duration (min) 30 45 60 9 120 150 180 240 300 360 - - 1 %
Al \
A1 237 2.02 1.78 1.50 1.34 1.19 1.09 0.93 0.82 0.72 - - 237 0.5 "-,‘
A2 11.21 9.90 8.69 7.26 6.44 5.78 5.32 4.56 4.04 3.56 - - 11.21 0.5 1
A15 35.24 32.32 29.81 25.21 21.99 19.45 17.84 15.43 13.80 12.28 - - 35.24 0.5 a3 |
A6 4.19 3.67 3.22 2.69 2.39 2.14 1.97 1.69 1.49 1.32 - - 4.19 0.5 “*—1\___0 A3
A4 15.91 14.17 12.60 10.44 9.24 8.28 7.64 6.58 5.85 5.17 - - 15.91 0.5 ; =y
A7 6.14 5.33 4.68 3.92 3.49 3.12 2.86 245 217 1.91 - - 6.14 0.5 / -
A5 13.00 11.66 10.48 8.68 7.66 6.80 6.22 5.37 4.81 4.28 - - 13.00 0.5 ]
A3 40.93 37.46 33.39 27.99 24.58 21.88 20.15 17.36 15.47 13.73 - - 40.93 0.5 g
A14 53.80 51.06 46.12 39.21 34.50 30.59 28.10 24.15 21.50 19.13 - - 53.80 0.5 i S
A8 442 3.76 3.35 2.84 2.52 223 2.03 1.71 1.50 1.32 - - 4.42 0.5 /
A9 15.85 13.82 12.16 10.19 8.97 7.97 7.31 6.29 5.58 4.92 - - 15.85 0.5 '
A13 45.75 42.51 39.07 33.05 28.88 25.52 23.33 19.94 17.75 15.82 - - 45.75 0.5
A10 5.46 4.65 4.10 3.47 3.09 275 2.52 213 1.88 1.65 - - 5.46 0.5
A11 1.14 0.98 0.88 0.74 0.65 0.57 0.51 0.43 0.38 0.33 - - 1.14 0.5
A12 31.71 28.61 25.70 21.33 18.73 16.60 15.17 13.03 11.72 10.44 - - 31.71 0.5 /O
290_Out 159.51 149.39 138.61 118.12 103.36 91.52 83.71 71.71 64.12 57.09 - - 159.51 0.5 L3 T ()
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