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Copyright Statement

Martens & Associates Pty Ltd (Publisher) is the owner of the copyright subsisting in this publication. Other than as
permitted by the Copyright Act and as outlined in the Terms of Engagement, no part of this report may be reprinted
or reproduced or used in any form, copied or tfransmitted, by any electronic, mechanical, or by other means, now
known or hereafter invented (including microcopying, photocopying, recording, recording tape or through electronic
information storage and retrieval systems or otherwise), without the prior written permission of Martens & Associates Pty
Ltd. Legal action will be taken against any breach of its copyright. This report is available only as book form unless
specifically distributed by Martens & Associates in electronic form. No part of it is authorised to be copied, sold,
distributed or offered in any other form.

The document may only be used for the purposes for which it was commissioned. Unauthorised use of this document
in any form whatsoever is prohibited. Martens & Associates Pty Ltd assumes no responsibility where the document is
used for purposes other than those for which it was commissioned.

Limitations Statement

The sole purpose of this report and the associated services performed by Martens & Associates Pty Ltd is to provide a
preliminary flood assessment at the subject site in accordance with the scope of services set out in the contfract /
quotation between Martens & Associates Pty Ltd and Precise Planning (hereafter known as the Client). That scope of
works and services were defined by the requests of the Client, by the fime and budgetary constraints imposed by the
Client, and by the availability of access to the site.

Martens & Associates Pty Ltd derived the data in this report primarily from a number of sources which included site
inspections, correspondence regarding the proposal, examination of records in the public domain, interviews with
individuals with information about the site or the project, and field explorations conducted on the dates indicated.
The passage of time, manifestation of latent conditions or impacts of future events may require further examination /
exploration of the site and subsequent data analyses, together with a re-evaluation of the findings, observations and
conclusions expressed in this report.

In preparing this report, Martens & Associates Pty Ltd may have relied upon and presumed accurate certain
information (or absence thereof) relative to the site. Except as otherwise stated in the report, Martens & Associates Pty
Ltd has not attempted to verify the accuracy of completeness of any such information (including for example survey
data supplied by others).

The findings, observations and conclusions expressed by Martens & Associates Pty Ltd in this report are not, and should
not be considered an opinion concerning the completeness and accuracy of information supplied by others. No
warranty or guarantee, whether express or implied, is made with respect to the data reported or to the findings,
observations and conclusions expressed in this report. Further, such data, findings and conclusions are based solely
upon site conditions, information and drawings supplied by the Client efc. in existence at the time of the investigation.

This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in
connection with the provisions of the agreement between Martens & Associates Pty Ltd and the Client. Martens &
Associates Pty Ltd accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this
report by any third party.
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1.1

1.2

1.3

Introduction

Overview

Martens & Associates Pty Ltd has prepared this preliminary flood study to
assess the flood extent and impact on the site known as 45 Noongah
Street and 25 Gwynn Hughes Street, Bargo, NSW. This report has been
prepared to support a proposed rezoning application for this site.

This report assesses the 1% Annual Exceedance Probability (AEP) and the
Probable Maximum Flood (PMF) flood planning level.

Project Scope
Project scope and objectives are:

1. Prepare a hydrologic model (DRAINS) for the site to determine the
peak flows for the 1% AEP and the PMF storm events.

2. Prepare a hydraulic model (1D/2D SMS Tuflow) for the site under
existing conditions for the 1% AEP and the PMF.

3. Prepare relevant flood maps including flood extents and levels.
Relevant Guidelines

This report has been prepared in accordance with the following
guidelines and policies:

o Institution of Engineers, Australia (2006) — Australian Rainfall and
Runoff.

o  Wollondilly Council (2008) — Stormwater Drainage Design “Design
Specification D5".

o  Wollondilly Shire Council (2010) ‘Development Control Plan 2010’;

o Wollondilly Shire Council (2008) ‘Design Specifications: Sub-Division
and Engineering Standards’.

o NSW Floodplain development manual (2005).

(m%rtens
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2 Hydrology Modelling
2.1 Overview
The DRAINS software package (version 2015.02 — 4 February 2015) was
used with the RAFTS hydrological engine to assess the 1% AEP and the
PMF peak flow rates for a range of storm durations between 5 mins and
4.5 hours.
22 Modelling Set-up
2.2.1  Hydrological Model parameters
The RAFTS (storage routing) engine was used given the rural nature of the
site and upslope sub-catchments. Parameters used in the model are
based on figures given in Wollondilly Shire Council (2008) Engineering
Design Specifications, and are shown in Table 1.
Table 1: Hydrologic modelling setup.
Parameter Element Valve
IFD Data 2 year ARI 1 hour rainfall intensity! 32.0
2 year ARI 12 hour rainfall infensity! 7.7
2 year ARI 72 hour rainfall infensity! 2.2
50 year ARI 1 hour rainfall infensity! 65.3
50 year ARI 12 hour rainfall intensity! 15.3
50 year ARI 72 hour rainfall intensity! 4.8
G (skewness factor) 2 0.02
F22 4.29
F502 15.75
Soil Properties Impervious Area Initial Losses 0.0
Impervious Area Continuous Losses 0.0
Pervious Area Initial Losses 10.0
Pervious Area Continuous Losses 2.5
Notes:
1 - Figures for Bargo from Wollondilly Shire Council (2008) Engineering Design Specification
D5 - Drainage Design.
2 - Typical figures for Bargo given in Engineers Australia (2006).
2.2.2 Sub-Catchment Properties

Sub-catchments used in the modeling were based on available
topographic data provided by LPI and confirmed by site observations.
Impervious area proportions were based on available aerial
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2.2.3

photography. Sub-catchment boundaries used for modelling are
provided in Aftachment A. Catchment parameters are summarised
below in Table 2.

Table 2: Details of catchments in RAFTS hydrological modelling.

Sub- Catchment Area (ha) Impervious (%) Vecto;;g Slope Ro:;m\\less

CAT 1 620.10 5 8 0.07

CAT 2 98.80 5 2.5 0.07

CAT 3 18.51 1 2.1 0.07

CAT 4 14.50 80 2.1 0.07

CAT 5 31.70 90 2 0.015

CAT 6A1! 3.34 0 1.5 0.07
CAT 6A2! 55.20 24 1.9 0.07
CAT 6A3! 120.12 57 2.6 0.07
CAT 6B1! 2.31 0 1.9 0.07
CAT 6B2! 92.48 10.2 1.2 0.07
CAT 6B3! 86.30 5 2.2 0.07
SITE 20.65 5 2.2 0.03

Notes:

I — Catchment details faken from previous modelling performed for 1A Kader Streef,
Bargo rezoning.

Results

DRAINS modelling results indicated that storm durations of 2 hours and 3
hours resulted in peak critical flows. Cat 1 produces its peak critical flow
during the 3 hour storm, while the other catchments produce their peak
critical flows during the 2 hour storm.

Results of peak flow rates for each catchment for the 1% AEP and PMF
storms are summarised in Table 3.

(m%rtens
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Table 3: Details of catchments in RAFTS hydrological modelling.

Sub- Catchment Storm Event Duration (Hrs) Peak Flow (m3/s)

CAT 1 1% AEP 2 55.51
CAT 2 1% AEP 2 12.26
CAT 3 1% AEP 2 2.52
CAT 4 1% AEP 2 6.39
CAT 5 1% AEP 2 18.01
OF ¢! 1% AEP 2 41.47
SITE 1% AEP 2 5.61
CAT 1 1% AEP 3 58.54
CAT 2 1% AEP 3 11.82
CAT 3 1% AEP 3 2.40
CAT 4 1% AEP 3 4.36
CAT 5 1% AEP 3 9.68
OF ¢! 1% AEP 3 40.66
SITE 1% AEP 3 4.54
CAT 1 PMF 2 334.60
CAT 2 PMF 2 60.76
CAT 3 PMF 2 11.89
CAT 4 PMF 2 11.55
CAT 5 PMF 2 25.64
OF ¢! PMF 2 215.01
SITE PMF 2 15.25
CAT 1 PMF 3 310.74
CAT 2 PMF 3 54.97
CAT 3 PMF 3 10.58
CAT 4 PMF 3 9.66
CAT 5 PMF 3 22.12
OF ¢! PMF 3 193.81
SITE PMF 3 12.55

Notes:
1 - OFé6 refers to the cumulative flow generated by sub-catchments 6A1, 6A2, 6A3, 6B1, 6B2 and 6B3.
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3.1

3.2

3.3

Hydraulic Modelling

Overview

The SMS Tuflow 1D/2D hydraulic model (SMS 11.2.9 13 Mar 2015) was used
to determine existing condition flood water levels and extents for the 1%
AEP and PMF storm events.

Topographic Data

2m topographic data provided by LPI was used to create a 3D surface
for the site and the local floodplain environment used in the Tuflow
model.

Modelling Set-up

Tuflow model construction consisted of:

1.

6.

Development of a 2.0m x 2.0m topographic grid for the 1% AEP storm
event simulation, and a 4.0m x 4.0m topographic grid for the PMF
storm event simulation.

Position inflow boundary conditions based on the 1% AEP critical
storm duration and the PMF DRAINS model hydrographs.

Establishment of model boundary extents.

A 2% computed water slope for the downstream model boundary
extent was defined, based on the floodplain slopes of the available
topographic data.

Assigning manning's roughness coefficients based on SIX Maps
Viewer Aerials (2014) for hydraulic modelling as shown in Table 4.

Incorporation of blockages to simulate existing buildings.

Table 4: Mannings roughness coefficients used in SMS Tuflow modelling.

Catchment Material Manning'’s Roughness Applied

Building 0.2
Forest Riparian 0.07
Grassed 0.035
Road 0.012

Urban 0.1

(mértens
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34 Resulis

Results of flood levels and extents for the 1% AEP and PMF critical storm
events for existing conditions are given in Attachment C.

Preliminary Flood Study:

@% rte ns 45 Noongah and 25 Gwynn Hughes Streets, Bargo, NSW
P1504816JR04V01 - July 2015

Page 10



4 References

Institution of Engineers, Australia (2006) — Australian Rainfall and Runoff
Land and Property Information NSW (2014) - SIX Maps Viewer

NSW Floodplain development manual (2005).

O’Loughlin, G., Stack, B., (2014) - DRAINS User Manual

Wollondilly Council (2008) - Stormwater Drainage Design “Design
Specification D5".

Wollondilly Shire Council (2010) ‘Development Control Plan 2010°;

Wollondilly Shire Council (2008) ‘Design Specifications: Sub-Division and
Engineering Standards’.

Preliminary Flood Study:

@% rte ns 45 Noongah and 25 Gwynn Hughes Streets, Bargo, NSW
P1504816JR04V01 - July 2015

Page 11



5 Attachment A: Catchment Plan & Existing Site Survey
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6 Attachment B: DRAINS Model layout and results
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7 Attachment C: Flood Images
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