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Acronyms

2D Two-Dimensional

AEP Annual Exceedance Probability

AHD Australian Height Datum

ARR Australian Rainfall & Runoff

DTM Digital Terrain Model

EDQ Economic Development Queensland

FFL Finished Floor Level

FHOC Flood Hazard Overlay Code

FPL Flood Planning Level

ha Measure of area (hectares)

HPC Heavy Parallelised Computation

GPU Graphics Processing Unit

LCC Logan City Council

LGA Local Government Area

LiDAR Light Detection and Ranging

m Measure of length / height / distance (metres)
mm Measure of length / height / distance (millimetres)
m/s Measure of velocity (metres per second)

m? Measure of area (square meters)

m3/s Measure of flow rate (cubic metres per second)
m AHD Metres above Australian High Datum

PDA Priority Development Area

RCP Representative Concentration Pathway
TUFLOW 2D hydraulic modelling software
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Introduction

Northrop Consulting Engineers Pty Ltd (Northrop) have been engaged by Celestino Pty Ltd to prepare
a Flood Impact Assessment Report for proposed earthworks at their site in Riverbend, QLD.

The purpose of this report is to outline the expected flood behaviour for the site, review the potential
flood impact created by the proposed earthworks, and review the development response with respect
to the development requirements outlined by State Planning Policies (SPP) and Logan City Council

(Council) policies.

Included herein is a:

Methodology for our assessment.

Description of the subject site and the proposed development.
Outline of the hydraulic model parameters

Overview of the existing and developed flood behaviour.

Discussion of flood impact and compliance with Council’s policies.
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Methodology

Logan City Council (LCC) has provided a copy of the Logan and Albert Rivers Flood Study which was
prepared by WRM Water and Environment (WRM) in 2021, herein referred to as the “Logan and
Albert Rivers FS (WRM, 2021)”, for use on this project.

Using the Logan and Albert Rivers FS (WRM, 2021), the following approach has been adopted for our
assessment:

Desktop review of available information including detailed survey, design plans, aerial
imagery, and LIiDAR elevation data

Setup 2D detailed site-specific and truncated version of the Logan and Albert Rivers FS
(WRM, 2021) TUFLOW model provided by Council.

Run the 50% AEP, 20% AEP, 10% AEP, 5% AEP, 1% AEP and 1% AEP Climate Change
existing case events and reviews results.

Amend the TUFLOW model to represent the proposed development and run and compare the
results with the existing case.

Assess the proposed development with respect to flood related planning requirements.

This report is to be read in conjunction with the following guidelines, reports and documents:

Logan and Albert Rivers FS (WRM, 2021)
Australian Rainfall and Runoff 2019 Guidelines

State Planning Policy (SSP) — Natural Hazard, Risk and Resilience - Flood, Queensland
Government 2017

PDA guideline 15 - Protection from Flood and Storm Tide Inundation, EDQ 2015

Logan Planning Scheme 2015 (Logan City Council, 2023)
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Subject Site and Proposed Development

Subject Site

The subject site is located within Riverbend in the City of Logan LGA. It includes the following parcels
of land and addresses:

e 72 Riverbend Boulevard (Lot 800 SP 247625)
e 155-243 Bushland Road (Lot 102 SP 254145)
e 245-247 Bushland Road (Lot 104 SP 254145)

The site has an area of approximately 395 ha and is bordered by low density residential properties to
the north, vacant land to the west, and predominantly rural allotments to the east and the south. The
site locality is presented in Figure 1 below.

The subject site is partially flooded from the Logan River from the south and east. It is located within
the Greater Flagstone Priority Development Area (PDA) and the consent authority is Economic
Development Queensland (EDQ).

Figure 1 - Subject Site Locality
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Proposed Development

The proposed development consists of earthworks and the design surface is presented in Figure 2
overleaf. The civil drawings are presented in Appendix A this report.
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Model Parameters

The original TUFLOW model prepared as part of the Logan and Albert Rivers FS (WRM, 2021) has
been used as the basis for the hydraulic modelling presented herein.

For the purposes of this analysis, the Logan and Albert Rivers FS (WRM, 2021) TUFLOW model
extent was truncated to reduce model run-time. The updated model extent and boundary condition
locations are shown in Figure 3. The truncated model extends from the site to approximately 14km to
the downstream and approximately 13km to the upstream.

Presented below is a summary of the modifications made to the original hydraulic model for the
purposes of this investigation.

Hydraulic Model Updates

Modelled catchment inflows, within the extent of the truncated model remain unchanged when
compared to those adopted by the Logan and Albert Rivers FS (WRM, 2021). Upstream inflow and
downstream outlet head boundary level hydrographs were extracted from the original Logan and
Albert Rivers FS (WRM, 2021) model for all events considered.

Ten metres model terrain grid size was adopted to simulate flow across the Logan River channel and
floodplain. This is same as the ten-metre grid size adopted in the Logan and Albert Rivers FS (WRM,
2021). Similarly, the “10m Detailed” Council model roughness characteristics were adopted in the
truncated model and presented in Figure 4 below.
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Flood Behaviour

Validation with the Council’s model

Modelled maximum water elevations during the existing scenario were compared with the flood
modelling results from the Logan and Albert Rivers FS (WRM, 2021). The results at Yarrahappini
Gauge are presented in the below Table 1.

Table 1 — Maximum Water Elevations at Yarrahappini Gauge

Council "Fast" Council Northrop Site-
(m AHD) (m AHD) (m AHD)

1% AEP Climate Change RCP 6.5 | 32.82 32.89 32.89

1% AEP Climate Change RCP 4.5 | 32.75 32.80 32.80

1% AEP 32.31 32.37 32.37

2% AEP 31.25 31.30 31.28

5% AEP 29.86 29.90 29.87

10% AEP 27.82 27.73 27.74

20% AEP 25.32 24.93 24.98

50% AEP 21.65 20.99 20.98

Spatial distribution of water elevation comparison between Council’s model and the local truncated
model for the 1% AEP and 1% AEP Climate Change RCP 6.5 flood events are presented in Figures
5 and 6 below.

Modelling indicates the Northrop modelled flood elevations are consistent with the design event
modelled elevations and considered suitable for the purposes of the flood impact assessment.

Existing Case

The existing case flood depth and elevation for the 1% AEP, 1% AEP Climate Change RCP 6.5 and
10% AEP flood events are presented in below Figures B1, B2 and B3 respectively.
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*)NORTHROP

Developed Case and Flood Effects

The developed case flood depth and elevation for the 1% AEP, 1% AEP Climate Change RCP 6.5
and 10% AEP flood events are presented in below Figures C1, C2 and C3 respectively.

The proposed earthworks encroach on the Logan River floodplain, and this results in a minor
localised increase of 20mm within the subject site boundary and less than 10mm in adjoining
properties in the 1% AEP event. An increase of approximately up to 19mm is observed on the site
and in the vicinity of the site in the 1% AEP climate change sensitivity scenario. Impacts in the 10%
AEP are less than 10mm. These impacts are presented in Figures D1, D2, and D3 overleaf.
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Discussion

Flood Storage

A balance in flood storage has been achieved within the current flood hazard overlay extent. This is
reflected in the civil drawings presented in Appendix A.

Finished Fill Pad Levels

Whilst the flood impact assessment has been undertaken based on a site-specific model and primarily
based on the current 1% AEP, minimum fill pad levels have been selected on the base Logan and
Albert Rivers FS (WRM, 2021) 1% AEP plus climate change RCP 6.5 scenario (as supplied by
Council).

Flood Impacts

Increases less than 10mm have been determined off-site in the 1% AEP, and we do not believe this is
a significant impact.

State Planning Policy Compliance

The proposed development is located within Greater Flagstone Priority Development Area (PDA) and
endorsed by State Government and administrated by Economic Development Queensland (EDQ).
EDQ is responsible for development assessment and compliance relating to any development within
the PDA.

An assessment of compliance of the proposed development in respect to the EDQ requirements
(outlined in Table 1 of EDQ Guideline 15) is summarised in Table 4, overleaf.

Council Requirements and Assessment

The proposed development has been assessed with respect to the Council’s Flood Hazard Overlay
Codes. Responses are summarised in Table 5, overleaf.
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*)NORTHROP

Conclusions
A Flood Impact Assessment has been prepared for the proposed earthworks Riverbend QLD.

It was concluded that the proposed earthworks are not expected to create a significant adverse

impact to the existing flood behaviour on the subject site and on the properties surrounding the
subject site in the defined flood event.

Furthermore, we believe the proposed development generally complies with Council’s flood related
development controls.

We commend our findings to EDQ for their review.

5

Angus Brien

Principal | Group Manager | Senior Flood Engineer
BE(Civil) NER CPEng RPEQ 23583

On behalf of Northrop Consulting Engineers Pty Ltd
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*)NORTHROP

Limitation statement

Northrop Consulting Engineers Pty Ltd (Northrop) has been retained to prepare this report based on
specific instructions, scope of work and purpose pursuant to a contract with its client. It has been
prepared in accordance with the usual care and thoroughness of the consulting profession for the use
by Celestino Pty Ltd. The report is based on generally accepted practices and standards applicable to
the scope of work at the time it was prepared. No other warranty, express or implied, is made as to
the professional advice included in this report.

Except where expressly permitted in writing or required by law, no third party may use or rely on this
report unless otherwise agreed in writing by Northrop.

Where this report indicates that information has been provided to Northrop by third parties, Northrop
has made no independent verification of this information except as expressly stated in the report.
Northrop is not liable for any inaccuracies in or omissions to that information.

The report was prepared on the dates shown and is based on the conditions and information received
at the time of preparation.

This report should be read in full, with reference made to all sources. No responsibility is accepted for
use of any part of this report in any other context or for any other purpose. Northrop does not purport
to give legal advice or financial advice. Appropriate specialist advice should be obtained where
required.

To the extent permitted by law, Northrop expressly excludes any liability for any loss, damage, cost or
expenses suffered by any third party relating to or resulting from the use of, or reliance on, any
information contained in this report.

Document Register

Rev Status Prepared Approved Date
A For Approval RB GB 1 September 2023
For Approval GB GB 5 September 2023
C For Approval RB GB 25 October 2023
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Appendix A — Civil Drawings



