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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 transmitted, 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 contract /
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 time 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 etc. 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 Introduction

1.1 Overview

Martens & Associates Pty Ltd has prepared this preliminary flood study
for the site known as 95 Great Southern Road, 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 extent and characteristics to
guide land use planning.

1.2 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 storm events.

3. Prepare relevant flood maps including flood extents, levels, depths,
velocities and hazards.

1.3 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 (2011) ‘Development Control Plan 2011’

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

1.4 Description of Hydrological Features

Two main drainage elements dominate the site. These are described
below as:
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I. Main creek: a mapped unnamed water course draining from
the south to the north is located in the eastern portion of the site.
This creek is the predominant drainage feature on the site. It
drains to the north east and into Dogtrap Creek (approximately
1.2km to the north east) and eventually into Bargo River
(approximately 3.6 km to the north east).

II. Constructed stormwater channel: The main creek above is
intercepted by a small constructed drainage channel which
flows west to east and receives urban runoff from existing parts of
Bargo town. This is a linear excavated channel with no riparian
vegetation and does not contain any habitat or significant
morphologic features.
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2 Hydrology Modelling

2.1 Overview

A DRAINS hydrological model was developed to determine 100 year
ARI flow rates for a range of storm durations between 10 mins to 6 hours
to the site. DRAINS hydrographs for the critical storm events were used
as hydrologic boundary condition inputs for the 2D/3D Tuflow hydraulic
modelling.

2.2 Modelling Set-up

2.2.1 Hydrological Model parameters

Parameters used in the model are based on figures given in Council
(2008) Engineering Design Specifications, and are shown in Table 1.

Table 1: Hydrologic modelling setup.

Parameter Element Value

IFD Data 2 year ARI 1 hour rainfall intensity1 31.0

2 year ARI 12 hour rainfall intensity1 7.7

2 year ARI 72 hour rainfall intensity1 2.2

50 year ARI 1 hour rainfall intensity1 64.0

50 year ARI 12 hour rainfall intensity1 15.0

50 year ARI 72 hour rainfall intensity1 4.8

G (skewness factor) 2 0.02

F22 4.29

F502 15.75

Soil Properties Paved (impervious) area depression storage (mm) 1.0

Supplementary area depression storage (mm) 1.0

Grassed (pervious) area depression storage 10.0

Soil Type 3.0

Notes:
1 Figures for Bargo from Wollondilly Shire Council (2008) Engineering Design Specification
D5 - Drainage Design.
2 Typical figures for Bargo given in ARR Chapter 2, Volume 1 (1987).

2.2.2 Sub-catchment Properties

Sub-catchments used in the modelling were based on available LIDAR
data provided by NSW LPI and confirmed by site observations.
Impervious area proportions were based on available aerial
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photography. Sub-catchment boundaries used for modelling are
provided in Attachment A. Catchment parameters are summarised
below in Table 2.
Table 2: Catchment parameters used in DRAINS modelling.

Sub- Catchment Area (ha) Impervious (%) Pervious (%)
Time of

Concentration
(mins)

CAT 1 24.4 33 67 26.7

CAT 2 19.6 45 55 24.5

CAT 3 41.0 37 63 32.5

CAT 4 33.2 6 94 30.0

CAT 5 3.8 40 60 13.2

CAT 6 3.9 20 80 13.3

CAT 7 14.2 5 95 21.7

CAT 8 5.2 5 95 14.8

Notes:
1 Catchment details measured off aerials and survey data.

2.2.3 Results

DRAINS modelling results indicated that storm duration of 120 min
resulted in peak critical flows for 1% AEP and storm duration of 30 min
resulted in peak critical flows for the PMF.

Results of peak flow rates for each sub-catchment for the 1% AEP and
PMF storms are summarised in Table 3.
Table 3: DRAINS modelling results - peak flow rates for the critical storm duration.

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

CAT 1 1% AEP 6.6

CAT 2 1% AEP 5.6

CAT 3 1% AEP 9.9

CAT 4 1% AEP 8.0

CAT 5 1% AEP 1.4

CAT 6 1% AEP 1.4

CAT 7 1% AEP 4.1

CAT 8 1% AEP 1.7

CAT 1 PMF 30.7

CAT 2 PMF 26.3

CAT 3 PMF 44.3

CAT 4 PMF 38.0

CAT 5 PMF 5.9

CAT 6 PMF 5.9

CAT 7 PMF 19.6

CAT 8 PMF 7.8
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3 Hydraulic Modelling

3.1 Overview

The SMS Tuflow 1D/2D hydraulic model (SMS 11.2.3, 23 Jul 2014) was
used to determine existing condition flood extents and characteristics
for the 1% AEP and PMF storm events.

3.2 Topographic Data

XYZ data provided by NSW LPI was used as the base of the model and
meshed with detailed survey for the site area from Sydney Land
Surveyors (drawing number: 150713, rev A, 17 August 2015).

3.3 Modelling Set-up

Tuflow model construction consisted of:

1. Development of a 1.0m x 1.0m topographic grid for the simulation.

2. Establishment of model boundary extents as shown in Attachment
A.

3. Position inflow boundary conditions based on the 1% AEP and PMF
DRAINS model hydrographs for the critical duration located in
Attachment A.

4. A 5% computed water slope for the downstream model boundary
extent was defined, based on existing downstream floodplain
grades.

5. Assigning manning’s roughness coefficients based on recent
Nearmaps Aerials (2015) for hydraulic modelling as shown in Table
4.

6. Incorporation of blockages to simulate existing buildings.

7. Culverts were modelled as 50% blocked to simulate existing
conditions. Location and size (surveyed by Sydney Land Surveyors)
of culverts are shown in Attachment A.

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

Catchment Material Manning’s Roughness Applied

Rural Residential 0.050

Grassed 0.033

Road 0.018
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3.4 Results

Results of flood levels, depths, velocities and hazards (V x D) for the 1%
AEP and PMF critical storm events for existing conditions are given in
Attachment A.

3.5 Conclusions

There are two key flow paths through the site:

I. Main creek in the eastern portion of the site.

II. Stormwater drainage channel draining from west into the main
creek.

Flows in the stormwater drainage channel and where they spill from the
channel are mostly broad and shallow. It is recommended that the
flows be controlled with a formal drainage system within the proposed
development site. The existing drain is an artificial construction, and the
most practical solution would be to create a formed pit and pipe
network to carry these flows to the main creek line and where possible,
integrate the drainage system with any future drainage corridor.
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5 Attachment A: Flood Study Planset
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