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9.HYDROLOGY ABEOMORPHOLOGY

9.1 Introduction

This chapter describes the hydrology of the Project anea its surroundingnvironment the potential

for flooding under different rainfall events in the Project araad assesses changés hydrology and
geomorphologybecause ofProject infrastructure and landform changes during and post mining. The
potential changeso the geomorphic characteristics of the Isaac Ri@rerwell Creeknd Conrock Gully

were assessedbr the miningandclosurephases of the Project

¢tKAa OKIFLIISNI gl a RS@GSt2LISR dzaAy3da (GKS tNer2SOlQa K
Appendix J

A diversion of Conrock Gully is proposedacilitate the safe and efficie A Yy Ay 3 2F (GKS t NB &2
resource A functional design reporvas developedfor the construction and operatiomf the Conrock

Gully diversiorand is provided ilAppendix D oAppendix J

9.2 Regulatory Framework

9.2.1 Environmental Protection Ac1994

The Environmental Protection Act 199EP Act)provides for environmental protection policies that
establish the environmental values (EVs) which are to be protected, that include quality standards that
are relevant to the water environment. The EVs of waterways in Queensland are protected under the
EPAct and the subordinat&nvironmental Protection (Water and Wetland Biodiversity) Policy gERB
Water).

To allow construction operation and decommissioninghe Project will requireapproval of an
environmental authority EA and a progressive rehabilitation and closure pldPRCP) schedylender

the EP Actfrom the Department of Environmenfourism, Science and InnovatiidETSI)The EA will

authorise theconstruction and operation of the NB 2 S O (i, @énrodk Saip @v@rsioand other
infrastructure potentially interacting with watersThe PRCPschedulewill specify the progressive
NEKIFIOAEfAGFGAZ2Y | yR Of 23adz2NB |, KBnlodeAGNIB Wigessioshnd oherNJ ( K S
infrastructure

9.2.2 Environmental ProtectiorRegulation2019

The Environmental Protection Regulation 20{EBP Regulationglaborates how the principles and
objectives of the EP Act are to be implemented and enforddde EP Regulation also defines the
SYGANRBYYSyGlf 2062S0GAGBS I yR LISvbtdE 2nMdsimgr®d dhick izl O2 Y S &
F LILJX A OF 6f S essinkn andadwdyenteiiad gotential hydrologicand geomorpholgic

impacts

9.2.3 Environmental Protection (Water and Wetland Biodiversity) Policy 2019

The EPP Water is the primary instrument for surface water management under the EP Act. The EPP Water
governs discharge to land, surface water and groundwater, aims to pribte&Vsand sets water quality
guidelines and objectives.

Under the EPP Wateh¢ EVand water quality objectives for the Project aspecified irthe Isaac River
Subbasin Environmental Values and Water Quality Objectives Basin No. 130 (part), including all waters
of the Isaac River Sdiasin (including Connors RivéDEHP, 2011)

Reach Environmental Paged-1
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9.2.4 Water Act 2000

Under Section 97 and 98 of théater Act 200@Water Ac), diversions associated with an EA (Sec@id)
or resource activity (Section 98) are approved through the EA pr¢Bess$ion9.2.1), and thereforea
separate water licence is not required.

Under the Water Act,ite defined watercourses in the vicinity of the Project are:

1 Isaac River
i Cherwell Creek
1 the downstream reach of Conrock Gully (the upstream reach is a defined drainage feature).

The Water Plan (Fitzroy Basin) 20hhd Fitzroy Basin Resource Operations RP@i4 (DNRM, 2015)

outline the use of water within the basin under the Water Act. The plan defines the availability of water

and provides a framework for sustainable management such as targets for environmental flow objectives

and regulating the taking of overid flow. The Project falls within the Isaac River-babin area of the

Fitzroy Basin Resources Operations R4 DNRM, 2015)

The Prdf O Qa | OUAGBAGASAE Ay 61 GSND2d2NESa oAttt 0SS O2yF
permit requirementsf it cannot meet theRiverine protection permit exemption requiremen(@RDMW,

2023).

9.2.5 Fisheries Acll994

TheFisheries Act 199¢-isheries Act) regulates waterway barrier works within declared watercourses,
which may include certain watercourses and drainage features. Mapping for waterway barrier works
classifies waterways based on their risk of impact to fish passage.

Conrock Gully (and its tributaries), Cherwell Creek and the Isaac River are mapped within the Queensland
waterways for waterway barrier works layer, with classifications ranging between Green (low) and Purple
(major). Conrock Gully within the Project didiance boundary is classified as an Amber (moderate)
waterway, and its tributaries classified as Green (low) waterways. Both the Isaac River and Cherwell Creek
are classified as Purplmgjor) waterways. Approval under the Fisheries Act for waterway banteks

within waterways is not required for the Project as mining activitighin a mining leasare exempt

from the Fisheries ActNeverthelesswhere relevant,i KS t N2 2S00 Qa | QuillAb@A (A Sa
conductedin accordance with théAccepted development requirements for operational work that is
constructing or raising waterway barrier worf@PI, 2025]Waterway BarrieWWorksguideline).

9.2.6 Environmental Objectives and Performance Outcomes

The environmental objectives and performance outcomes, based on the EP Regulation and terms of
NEFSNBYOS o6¢2w0 F2NJ GKS t Nrp2SOoGQa 9L{=xX GKIG IINB N
provided inTable9-1 and Table9-2. A corresponding EIS section reference is providetidéee tables
demonstrating how the Project meets these environmental objectives and performance outcomes.

Table9-1 Environmental Objectives and Performance Outcomelydrology and Geomorphology

Requirement  Environmental Objective and Performance Outcomes EIS Reference

EP Regulation§ The activity will be operated in a way that proteq 9.3.3 9.4, 9.5
environmental values of waters. 9.6,9.7,9.8,9.9,

Terms of
Reference Chapter 8

Performance Outcomes

Reach Environmental Paged-2
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1 There is no actual or potential discharge to waters of contaminants that
cause an adverse effect on an environmental value from the operation o
activity.

Chapter 8

2 All of the following

(a) the storage and handling of contaminants will include effective mear
secondary containment to prevent or minimise releases to the environment {
spillage or leaks;

Chapter 8

(b) contingency measures will prevent or minimise adverse effects on
environment due to unplanned releases or discharges of contaminants to wa

Chapter 8

(c) the activity will be managed so that stormwater contaminated by the act
that may cause an adverse effect on an environmental value will not leave th
without prior treatment;

Chapter 8

(d) the disturbance of any acid sulfate soil, or potential acid sulfate soil, w
managed to prevent or minimise adverse effects on environmental values;

Section 7.3.21of
Chapter 7

(e) acid producing rock will be managed to ensure that the production and re
of acidic waste is prevented or minimised, including impacts during operatior

Sections 7.3.12
7.4.3and 7.5.30f

after the environmental authority has been surrendered; Chapter 7
() any discharge to water or a watercourse or wetland will be managed sqg 9.4,9.5,9.6
there will be no adverse effects due to the altering of existing flow regime Chapter 8
water or a watercourse or wetland;

Chapter 12

(g) for a petroleum activity, the activity will be managed in a way that is consi
with the coal seam gas water management policy, including the prioritisa
hierarchy for managing and using coal seam gas water and the prioritig
hierarchy for maaging saline waste;

Not applicable

(h) the activity will be managed so that adverse effects on environmental v{ 9.3.3 9.4, 9.5
are prevented or minimised. 9.6,9.7,9.9
Chapter 8
Additional Environmental Objective
Terms of| Equitable, sustainable and efficient use of water resources. | Chapter 8
Reference Maintenance of the stability of beds and banks of watercour{ 9.4, 9.5, 9.6, 9.7,
9.9
Maintenance of environmental flows and water quality | 9.4,9.5,9.6
support the long term condition and viability of terrestri
T . Chapter 8
riverine, wetland and lacustrine ecosystems.
Section 11.5.3 o
Chapter 11
Section 12.4 of
Chapter 12
Section 10.6.3 o
Chapter 10

Reach Environmental
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Maintenance of supply to existing users of surface { Chapter 8
groundwater resources. Chapter 10

The construction and operation of the project aims to ens| 9.4, 9.5, 9.6, 9.7,
that the risk and potential adverse impacts from flooding { 9.8,9.9

avoided, minimised or mitigated to protect people, property a8
the environment.

Table9-2 Environmental Objectives and Performance Outcomd®egulated Structures

Requirement Environmental Objectives and Performance Outcomes EIS Reference

EP Regulations The design of the facility permits the operation of the site] 9.2.9 9.8 9.9.6
which the activity is to be carried out, in accordance with b Chapter 8
practice environmental management.

Terms of Referencg

Performance Outcome
000 NB I dzf |
O2yasSljdsSy0os
department;

SR alj Nz dzZNBa O2YLX & 6A]9.299.89.9.6
OFriS83z =

O
NASa FyR KBRNIdf A oo

Additional Environmental Objective

Terms of Referenc{ The potential consequences of the failure of a regula 9.2.99.89.9.6
structure on human life and the environment require that t Chapter 8
highest standards are used for their design, construct
operation, modification and decommissioning.

9.2.7 ElSInformation Guidelines

Theassessmenof the Projec® impacts orwater was undertaken in accordance with th&/aterr EIS
information guideling ESR/2020/5312). Table9-3 outlines the applicable sectiomd the guideline that
apply to hydrology and geomorpholognd where they are addressed in this chapter.

Table9-3 Water ¢ EISnformation Guidelne: Hydrdogy and Geomorphology

Guideline Section Chapter Section

Surfacewater resources 9.3 9.3.2
Alterationto flow of water 9.4,9.59.6,9.7
Flooding 9.495

9.3.3.39.54.3954496.29.6.59.94.2
9.9.6.1.19.9.6.2.39.9.6.2.4

Voids 9.4.1,9.4.89.7.39.9.3

Bank Stabilitand Riparian Vegetation

Avoidance and Mitigation Measures 9.8,9.9

1 https://www.detsi.qld.gov.au/_global/policyegister/policyregisterpdf?getdoc=5312&name=etm-water-information-
guide.pdf

Reach Environmental Paged-4



P

-?— stanmore Isaac Downs Extensi®roject
7 Chapter & Hydrology and Geomorphology

¢CKS |aasSaaySyd 27T wasan8ertakedBnaaberdaara with Wiadk v@isianof the
Department of Primary Industri€®AF Environmental impact companion gyiddaich is currently under
review. Table 9-4 outlines the applicable sections of the guideline that apply to hydrology and
geomorphology and where they are addressed in this chapter.

Table9-4 DAF EIS Companid@uide: Hydrology and Geomorphology

Guideline Section Chapter Section

Planning and approvals Chapter 7

Land Use Chapter7

Water ¢ surface water 9.4,9.5,9.6,9.9.5 Chapter8
Water ¢ groundwater Chapterl0

Fisheres resources Chapterl2, Chapter 22
Climate Change 9.7

Theassessmentf the ProjecQ & NB 3 dzf I (WdsRindértakeibizOatateddce with tHeegulated
structureg EIS information guideline (ESR/2020/530Thable9-5 outlines the applicable sections of the
guideline that apply to hydrology and geomorphology and where they are addressed in this chapter.

Table9-5 Regulated structures ElSnformation Guideline: Hydrology and Geomorphology

Guideline Section Chapter Section

Levees 9.3.3.39.3.39.4,9.4490.89.8.229.9.6.1
Voids 9.4.19.489.7.39.9.3

9.2.8 Diversiors ¢ Queenslad TechnicalGuidelines

The WBuideline: Works that interfere with water in a watercourse for a resource adativitgtercourse
diversions authorised under th&ater Act 200QDNRME2019GDNRME guidelin@ndthe ‘\Bowen Basin
River Diversions Design and Rehabilitation Crit€iaject C9068 Report for ACARRirdie and Lucas,
2002Q (ACARP guidelipeprovide the requirements for managing, designing, and constructing
watercourse diversions for resource activities in Queenslahdse guidelines are also designeemnsure
diversions maintain geomorphic stability, ecological function, and water quality while raimgmi
environmental harmand aretypically usedor mining project approvals.

For the Projectthese guidelinews/ere used to develop detailedfunctional design report for the Conrock
Gully diversior{Appendix D oAppendix Jand toguide the hydrologic and geomorphic assessmefits
the Conrock Gully diversion

9.2.9 Manualfor Assessing Consequence Categories and Byt Performance of Structures

This Manual for assessing hazard consequence and hydraulic performance of strubt#32016

(Dam Manual)sets out the requirements of the administering authority, for consequence category
FaaSaaySyid FyR OSNIATAOFGAZY 2F GKS RSaArdldy 27
environmentally relevant activities under the EP .Athe Dam Manuatletails the hydraulic design

2 https://lwww.detsi.gld.gov.au/_global/policyegister/policyregisterpdf?getdoc=5307&name=etm-regulatedstructures
information-guide.pdf
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requirements for regulated structures ameasused as a reference in the design of the levagsociated
with the Project

9.3 Surface Water Draiage Networkand Infrastructure

9.3.1 Drainage Networls

Section 8.3 o€hapter 8describes the regional and local drainage netwagtsvant for the Project. This
includes a descriptioand mapping of the catchmentsmformation on the Isaac River, Cherwell Creek
Conock Gully and JB Gulignd streamflowdata for watercourses and creeks.

9.3.2 Existing Surfac&Vater Infrastructure

9.3.2.1 Overview

The reach of the Isaac River in the vicinity of the Project contains a number of existing and approved
mining and transport infrastructure projects. Many of the major infrastructure projects in this reach of
the Isaac River maintain surface water infrasttre to manage flows from Isaac Rivardlocal creeks.

Key major infrastructure projects in the vicinity of the Project, and relevant to the existing or approved
surface water drainage network include the following:

W Isaac Downs Mind[®M) landform and levee
W Poitrel Mire levees
w Winchester South Projet¢vees

W Peak Downs Highway bridge
w GoonyellaRailwaybridge

The locality of the relevant surface water infrastructure featurethe vicinity of the Projeds shown in
Figure9-1, with descriptions provided in the following sections.
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9.3.2.2 Isaac Downs Mine

IDM adjoirsthe Project area, with mining operations predominantly nortthef ProjecQ &  LJmiiniyig/ S R
activities.

The IDM flood levee protects the IDM mining pit from Isaac Riwed events ThelDM flood levee is

located between the Isaac River and the IDM pit on the southwestern side of IDM and spans a distance of
about 5 km. The existing levéasa height of up to 8 m from natural surface. The engineered structure
designed is situated above the 0.1&%bnual exceedance probabilitAER flood event plus 0.7 m of
freeboard. The existing levee is planned to be decommissioned following the end of mining at IDM, which

is expected to occur prior to the commencemennufingoperationswithin the floodplainat the Project.
Therefor& (G KS L5a Ft22R fS@SS Aa y20 Ay OnhirdaBdddposky (G KS
closure phases of the Project.

The approved IDM final landform will be completed prior to the decommissioning of the IDM flood levee.
The proposed IDM final landform configuration is showRigure9-1. L 5 afiah landformcomprisesa

single void and a rehabilitated dump structure bounding the southern and western edges of the void. The
dump structure spans about 3.8 km adjacent to the Isaac River and will prevent Isaac River flood waters
from entering the IDM final void for at leaat0.1% AERood event. The IDM final landform will be in
place, with the operational flood levee decommissioned, dutheyminingand postclosurephasesof

the Project

9.3.2.3 Poitrel Mine

Poitrel mine is an openut coal mine owned and operated by Stanmore, located approximately 2 km
downstream of the Project.

A 3.5 km diversion of New Chum Creedsconstructedand is operatingn the vicinity of the easterput-

of-pit waste rock dumpA levee bankvasconstructed along the souttvestern and southern boundaries

of the mine to protect mining operations from flooding up to the 0.1% AEP flood event, plus freeboard. A
portion of the levee will run parallel to the New Chum Creek diversion to the east aneittaining
portion of the diversion will run parallel to the Isaac River to the south

The location of the Poitrel Mine levee is showrkrigure9-1. The Poitrel Mine levees will remain in place
during the Projed® @nining and postclosurephasesand therefore, are included ini KS t N@og8 SO Qa
modelling assessment.

9.3.2.4 Winchester SouthProject

The Winchester South project is located approximately 8 km downstream of the Project, adjacent to the
Isaac River. The Winchester South project involves the future development of an open cut metallurgical
coal mine.

Flood levees are proposed for the Winchester South project to prevent #wedtsfrom the Isaac River
entering theplanned open cut pitand negativeimpacts to the mineQ &ater management system. The
location of the2 A Y OK S & (i S NJ {agpuniedlevedkBhaws DiEigDrEo-1.

Theplannedleveesadjacent thelsaac Rivewill be regulated structures designed with a crest level above

the 0.1% AERood event plus freeboard. The levees are assumed to be constructed by the start of
operations at the Project. The mine life of the Winchester Squtiect is longer than the Project mine

life, and therefore the levees are also expected to be operational duting S t NP 2 eiatdds YA Y A Y
and in the early stages of the Proj@qglost-closure period.

A flood model for the Winchester South project was developed as p#mofJNE 2 SOiG Q& adzNF I OS
flooding assessment (WRM, 2022). The changes to the flood regime (i.e. levels) due to the Winchester
{2dzi K LINRP2SOG | NB | NH®Sibiry ledsa applicatoR(LAy aved, vithya mind¢ | i LINEP
excursionof 360 m to the north of the northern levees shown inFigure9-1.
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The Winchester South project levees will remain in place during the Pfbgeitingand postclosure
phasesandtherefore,are included ini K St Ni@@& rBodelliyzassessment.

9.3.2.5 Roads and Rail Bridges
There are two major existing Isaac River crossings in the vicinity of the Project:

1 Peak Downs Highwdyidge, located 7.3 km upstream of the Project site
1 Goonyella Railwalridge, located 7.8 km downstream of the Projesite.

The locations of the existing crossings are showrFigure 9-1. Details of the existing crossing
configurations and layouts aggovidedin Section B.@vithin Appendix Bf Appendix J

9.3.3 Proposed Surface Water Infrastructure

9.3.3.1 Overview

The proposed Project infrastructure thatill interact with flows inlocal watercourses and drainage
features includes

adiversion of Conrock Gully with associated levee plug

alevee along the Isaac River

alevee plug along a section of backwater flow from Cherwell Creek

abridge crossing of the Isaac Riverthet NP 2Bidaty@écessia IDM

abridge crossing of Cherwell Creek for thé\.2 2<s@dorid&ryacceds the Eagle Downs project
atemporary dragline crossing of the Isaac River

abedlevelcrossing of JB Gully along the secondary accesstodhe Eagle Downs project

E e W N R

The proposed infrastructures designed to allowthe safe and efficienbperation of the Project while
minimising potential impacts on the receiving environment and sensitive ecological receptors.

The layout of the N2 2KeGsiirface water infrastructure elements is presentedigure9-2.

9.3.3.2 Conrock Gully Diversion

A diversion of Conrock Gully is proposed to facilisfe andefficientaccess to mine the coal resource
extending under Conrock GuitiyA 6 KAy G KS t NP2SOGQa YAYyAy3a | NBI

/ 2 Y NR O plaindddifedsiOriand diverted reach are approximately 5.2 km long andrs.8ng,
respectively. The channel slope of thenneddiversion and the diverted reach is approximately 0.147%

to 0.140% in the upstream reaches of the channel. glaaneddiversion is marginally steeper than the
diverted reach in the downstream section where the channel rejoins the Isaac River due to the topography
at the proposed diversion outl&tonfluencelocation(i.e.0.341% compared to 0.330%)

Table 4.1 oAppendix Jrovides adetailedcomparison of the geomorphic characteristics of the existing
gully and proposed diversion.
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The Conrock Gully diversion cressction includes the following key components:

1 1.7 m deep main channel, which will convey 50% AEP local creek flows.

1 0.5 m deep overbank channel, which will convey 2% AEP local creek flows.

9 Variable batter back to natural topography, which may contain local creek events rarer than the
50% AEP local creek flows.

The diversion, particularly in its lower reaches, would not contain regional Isaac River flood flows for the
majority of design events, which is typical of local creeks joining the Isaac River in the area. The Isaac River
levee will protect flood flows fnm mining operations

The proposed diversion channel geometry is shown in Figure 4Appéndix J Section 4.12.3 of
Chapter4 provides further details on the Conrock Gully diversion.

/| 2y NRO| Ddzff @Qa LINBLIZASR RADSNEA 2géctidr Sfatte Bxisting | £ | y O
channel, which has relatively gradual overbank slopes, against minimising the diversion footprint.

A geomorphic assessment of the Conrock Gully diversion is provided in Appendisppeaflix Jwith
findings summarised in Secti®9.4.4

9.3.3.3 ProjectLevees

The following levees arplannedfor the Projectto protect mining operationsrom local and regional
flooding:

9 Isaac River leve@& 5.9 km long levewill provide immunity from regional Isaac River fladbnts
andislocated at thenorthern and easterredges of the mine disturbance area.

1 Cherwell Creek levee plug 0.5 km levee will be required along Cherwell Creek to prevent ingress
of floodwaters into thesouthern portionof the mine pit duringminingoperations.

1 Conrock Gully levee plué 0.9 km levee will be required at the upstream end of the diversion to
prevent flows continuing to traverse tHermer Conrock Gully channel.

All leveeswill be designed with sufficient height to provide immunity from the 0.2%P(1 in 1,000
averagerecurrence intervalARI) local and regional design flood eventection4.12 of Chapter 4
providesfurther operationaldetails2 y (1 KS t NEnéd Bv@dipigsSetti&n@ 8 Shppendix Jlso

LINE GARSA RSGIFIAfA 2y GKS tNR2SOiQa tS@PSS IyR tS@SS
Detailed levee designwill be undertakenfollowing approval of the Projecind may include cutoff

trenches beneath the leveand erosion protectionsuch as rock armouring, clay eaff and capping of

the levee crestand revegetatiorof the non-armouredbatter slopes with suitable grass species.

Preliminary Consequence Category Assessswete undertaken fori KS t N2 2 S Qavee plugf SPSS |
in accordance with DEHP (2016), am@rovided in Sectiof.8.

9.3.3.4 Waterway Crossings

The Project requires/aterway crossings the formof either bridges or bedevel crossingso facilitate

primary and secondary site access, the transport of RoM cdabic Plains Mine (IPNOr processing,

FYR (GKS NBt20F0A2Yy 27T L Sedai@sd.18R3\N4.14.4ahdy434.5fZhaptd & t NP 2 S
provide greater detail on the ProjeRtda  ledf watgryay crossingsSection 4.4 ofAppendix Jalso

LINE GARSa RSGFAfTA 2y GKS tNR2SO0GQa ol GSNBIE ONRB&AAA
In summary, lhe waterway crossings proposéal the Project areas follows

1 Isaac River bridg&rimary accesinfrastructurethat linksthe Project tolDM, andsparsthe Isaac
River channel.

1 Cherwell Creek bridg&:condary accessfrastructure thatlinks the Project to the Eag@owns
project, andspansthe Cherwell Creek channel.
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=

Conrock Gully diversion crossir@ossing of the Conrock Gully diversion channel is requwed
facilitatethe primaryaccessoute from the Project tdDM.
1 JB GullpedlevelcrossingAbedlevelcrossingf the B Gully channel is required to facilitatee

t NP 2<ecoiidayaccessute.
1 Temporary dragline crossing temporary bedevel crossing of the Isaac Ril®required to walk
the draglinegfrom IDM to the Projecprior to mining, and from the Project to IDM post mining

9.4 Flood Modelling Assessment

9.4.1 Overview

A TUFLOW hydraulic model was used to assess the impacts of the Project on Isaac River, Cherwell Creek
and Conrock Gully flooding for a range of design flood events. The development of the hydrological and
hydraulic models is documented in Appendix A angefylix B, respectivelyfAppendix J The following
development scenario/event combinations were modelfedthe Project

1 Existing (approved) conditions:
0 50%, 10%, 2%, 1% and 0.1%.AEP
91 Developed (operational) conditions:
0 50%, 10%, 2%, 180d0.1% AEP
1 Postclosure (final landform) conditions:
0 1% AEP, 0.1% AEP andbable maximum flood (PMF)

The existing conditions represent the approved conditions prior to the commencement of construction
and operationof the Project andincludes thesurface water infrastructure described in Sect#f.2

The developed conditiongnclude the proposedwater management structuregor the Projectas
described in Sectio8.3.3

The layout of the NP 2o doSudie landform is shown i@hapter 5 The Conrock Gully diversion will
remain postclosure However, the leveeswill be decommissioned and rehabilitated as they are not
required for final void protectiobecausehe void is not located within a 0.1% AEP floodplain. The raised
haul road located at the upstream end of the Conrock Gully diversion would be rehabilitated, stabilised
and incorporated into the final landform dump structure, effectively replacing thetfonality of the
Conrock Gully levee plug. TheNR 2 f#ha iar@fdrm includedackfilling of the northern section of the

pit to natural topographical leveBndrehabilitated overburden dumps.

In the absence of agreement by a third paftr retention of infrastructure, kdge and crossing
infrastructure will be decommissioned and rehabilitated as part of the final landform.

Foril KS t NP 2ifgadt @ssessment th&modelled existing conditions flood levels and velocities
were subtracted from the flood levels and velocities modelled under the developed anetlpsste
scenarios.Therefore, a'gositive valu€of impact represents an increase the relevant hydraulic
parameter (e.g. level, velocitygnd converselya ‘Hegative valuébf impact represents a reduction the
relevant hydraulic parameter

The key reporting locations for the NB 2 fba@lindelling assessment are presentedrigure9-3,
which includes a long section along the Isaac R&&00 m)and five cross sections through the Isaac
River and surrounding floodplaipstream(US1 and USZandadjacent and downstrearfdS1, DS2, DS3)
from the Project
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9.4.2 Existing Conditions

Modelled 1% AEP and 0.1% AEP flood depths and extents for the existing conditions scenario are shown
in Figure9-4 and Figure9-5, respectively Modelled flood velocities for the existing conditions for the
1%AEP and 0.1%EP flood evestare shown inFigure9-6 and Figure9-7, respectively.

In summary, the modelled existing Isaac River flood depths and velocities show the following
characteristics:

1 A perched overbank channel runs along the west bank of the Isaac River from upstream of US1 to
immediately upstream of DS1.

1 The width of the Isaac River floodplain ranges been 700 m at US1 upstream of the Project to
2,500m at DS2 downstream of the Project.

1 For the 1% AEP depths and velocities:

o The maximum flood depths in the Isaac River channel adjacent to the Project typically
ranges between 11 mto 12 m.

0 The western floodplain depths vary in the vicinity of the Project, with the perched
overbank channel experiencing depths up to 4 m to 5 m and the depths in the flatter
regions of the floodplain ranging from 1.0 mto 1.5 m.

0 The depths in the eastern floodplain adjacent to the Project range between 1.8 m to
2.2m.

o0 The maximum flood velocities in the Isaac River main channel in the vicinity of Project
range between 2 m/s to 2.5 m/s. The floodplain velocities generally remain below 1 m/s,
aside from the western perched overbank channel, where velocities may reach up t
2m/s.

1 Forthe 0.1% AEP depths and velocities:

o The maximum flood depths in Isaac River channel adjacent to the Project typically ranges
between 13 m to 14 m.

0 The western floodplain depths vary in the vicinity of the Project, with the perched
overbank channel experiencing depths up to 5 m to 6 m and the depths in the flatter
regions of the floodplain ranging from 1.5 m to 2.5 m.

0 The depths in the eastern floodplain adjacent to the Project range between 3 m to 4 m.

o0 The maximum flood velocities in the Isaac River main channel in the vicinity of Project
range between 2.5 m/s to 3.0 m/s. The floodplain velocities generally remain below
1.5m/s, aside from the western perched overbank channel, where velocities may reach
up to 2.4 m/s.

0 The IDM final void will not be encroached by the 0.1% AEP Isaac River flood.

In summary, the modelled existing Cherwell Creek flood depths and velocities show the following
characteristics:

1 A number of minor breakout channels occur along Cherwell Creek, particularly along the southern
bank and in the reach downstream of the JB Gully confluence. The number of breakout channels
increases during the 0.1%EP flood evenand rarer, suggesting that the Cherwell Creek main
channel generally has a conveyance capacity of equivalent to thsEP/glood event

1 Cherwell Creek is generally well confined during theAEP flood eventThe Cherwell Creek
floodplain width during the 0.1%EP flood eventanges between 600 m to 1,000 m.

1 Cherwell Creek is impacted by the Isaac River flood, with river backwater flowing 3.0 km into
Cherwell Creek during major flood events (1% AEP and 0.1% AEP).

9 The JB Gully channel is poorly defined in comparison to Cherwell Creek. JB Gully is impacted by
Cherwell Creek flood backwater.

1 For the 1% AEP depths and velocities:

Reach Environmental Paged-14



A

stanmore Isaac Downs Extensi®roject
Chapter & Hydrology and Geomorphology

o The nonbackwater affected reaches of Cherwell Creek in the vicinity of the Project
generally range between 6 m to 8 m.

o The nonbackwater affected reaches of Cherwell Creek in the vicinity of the Project
generally range between 2.0 m/s and 3.0 m/s.

1 For the 0.1% AEP depths and velocities:

o The nonbackwater affected reaches of Cherwell Creek in the vicinity of the Project
generally range between 8 m to 12 m deep.

o The nonbackwater affected reaches of Cherwell Creek in the vicinity of the Project
generally range between 2.5 m/s and 4.0 m/s.

In summary, the modelled existing Conrock Gully flood depths and velocities show the following
characteristics:

1 The Conrock Gully floodplain width ranges between 150 m and 300 m in the vicinity of the Project.

9 Conrock Gully is impacted by the Isaac River flood, with river backwater flowing 2.5 km to 3.5 km
into Conrock Gully during major flood events (1% AEP and 0.1% AEP).

1 The flood behaviour in Conrock Gully does not change significantly between the 1% AEP and
0.1%AEMlood events.

1 The depth in notbackwater affected reaches of Conrock Gully in the vicinity of the Project
generally range between 1.0 m to 2.0 m in the upstream reach and 2.0 m to 3.5 m in the
downstream reach.

1 The velocity in noibackwater affected reaches of Conrock Gully in the vicinity of the Project
generally ranges between 1.0 m/s and 3.0 m/s.

In addition mapping of 50% AEP, 10% AEP, 2% AEP and PMF results of the flood modelling for existing
conditions are presented in Appendix CAgfpendix J

9.4.3 Developed Conditions

Modelled 1% AEP and 0.1% AEP flood depths and extents for the developed conditions scenario are shown
in Figure 5.7 and Figure 5.8, respectiyalf/Appendix J Modelled flood velocities for the developed
conditions for the 1% AEP and 0.A%P flood evestare shown in Figure 5.9 and Figure 5ré8pectively

of Appendix J

In summary, lhe modelled developed Isaac River flood depths and velocities show the following
characteristics

1 The Isaac River floodplain is partially reduced around US2, between the proposed Project Isaac
River levee and the IDM final landform. The width of the Isaac River floodplain in this location is
less than 900 m. The proposed levee, along the western battkeolsaac River interacts with
Isaac River floodwaters to around DS2.

f ¢KS LINRPLRaSR LallFO wA@GSNI £t SPSS Kl a adzFFAOASY
operational pit area and other mine infrastructui@ a 0.1% AEP flood event.

9 Infrastructure associated with the haul road bridge crossing of the Isaac River will interact with
flood waters. The topsoil stockpiles have been located so that they are almost entirely outside
the 1% AEP flood eventwith flexibility to modify the locations of these stockpiles during
operations and as topsaoil is recycled for use in rehabilitation.

1 Forthel% AEP depths and velocities:

0o The maximum flood depths in the Isaac Rkenneladjacent to the Project are typically
greater than 12 m.

0 The depths in the western perched overbank channel range between 4 m to 5 m and the
depths in the flatter regions of the western floodplain upstream of the proposed levee
range between 1 mto 2 m.

0 The eastern floodplain depths range between 2.0 mto 2.6 m.
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o The maximum flood velocities in the Isaac River main channel in the vicinity of Project
range between 1.8 m/s to 2.4 m/s. The western floodplain velocities upstream of the
proposed levee generally remain below 1.0 m/s, aside from the perched overbank
chanrel, where velocities may reach up to 1.8 m/s. The velocities in the eastern floodplain
generally remain below 1.0 m/s.

1 For the0.1% AEP depths and velocities:

o The maximum flood depths in Isaac River adjacent to the Project are typically greater than
13 m.

0 The depths in western perched overbank channel range between 5 m to 7 m and the
depths in the flatter regions of the western floodplain upstream of the proposed levee
range between 2.5 mto 3.5 m.

0 The eastern floodplain depths range between 3 mto 4 m.

o The maximum flood velocities in the Isaac River main channel in the vicinity of Project
range between 2.2 m/s to 3.0 m/s. The western floodplain velocities upstream of the
proposed levee generally remain below 1.3 m/s, aside from the perched overbank
chanrel, where velocities may reach up to 2 m/s. The velocities in the eastern floodplain
generally remain below 1.8 m/s.

In summary, lhe modelled developed Cherwell Creek flood depths and velocities show the following
characteristics

1 There is no interaction between the Project operations and infrastructure, other than the
secondary access road and bridge crossing, for thaBRsflood eventand only minor interaction
between the northern floodplain and the proposed Cherwell Creek levee plug during sA&R%
flood event

1 The Cherwell Creek flood depths and velocities for the developed conditions are generally similar
to the existing conditions levels.

In summary, he modelled developed Conrock Gully flood depths and velocities show the following
characteristics

1 The proposed drainage infrastructure, including the Conrock Gully diversion and levee plug, and
Isaac River levee, have sufficient capacity to convey the 0.1% AEP flood event.
1 For thel% AEP depths and velocities:
0 The depths in Conrock Gully upstream of the diversion generally range between 1 m in
the upper reaches to 4 m as it meets the diversion.
0 The depths in the Conrock Gully diversion generally range between 4 m and 6 m.
0 The velocities in Conrock Gully upstream of the diversion generally range between 0.6
m/s and 2.2 m/s.
0 The velocities in the Conrock Gully diversion generally range between 1.0 m/s and
2.0m/s.
1 Forthe0.1% AEP depths and velocities:
0 The depths in the Conrock Gully upstream of the diversion generally range between 1 m
in the upper reaches to 5 m as it meets the diversion.
0 The depths in the Conrock Gully diversion generally range between 4 m and 8 m.
0 The velocities in the Conrock Gully upstream of the diversion generally range between
1.0 m/s and 2.5 m/s.
0 The velocities in the Conrock Gully diversion generally range between 1.3 m/s and
2.5m/s.

In addition, mapping of 50% AEP, 10% A&l 2% AEP results of the NP2 2 aintdelling for
developed conditions are presented in Appendiaxf Bppendix J
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9.4.4 Developed Conditiong LeveeWater Levels andVvelocitiesImpact Assessment
The locations and chainages along the following proposed levees are preseRigdried-2:

I Isaac River levee
1 Cherwell Creek levee plug
1 Conrock Gully levee plug.

Figure9-8, Figure9-9 and Figure9-10 show proposed levee heights and 0.1% AEP water levels for the
Isaac River levee, Cherwell Creek levee plug and the Conrock Gully levee plug, respectively. These figures
shows that the 0.1% AEP water levels along the proposed levees do not overtop therests and will

maintain a freeboard of at least 300 mm along the length of all lea®bplugs. Consequently, the

t N22S00Qa YAYAy3d 2 L#INde frotetgdafdom A .19 AER NogdeveRtlby the

t N22S0iQa LXIFyySR £tS@SS yR fS@SS LX dz3ao

Figure9-8, Figure9-9 and Figure9-10 also show the modelled 0.1% AEP, 1% AEP and 10% AEP velocities
for the respective levees / plugs.

In terms ofpotentialimpacts,the followingresultsare described

1 Inrelation tothe Isaac River levee:
0 The 1% AEP and 10% AEP velocities are consistently less than 1.7 niterafwle, are
unlikely to cause scour if the levee is fully vegetated.
o For the 0.1% AEPhe highest risk of scour occurs in the centre of the lewegich is

closest to the Isaac River. Rock protection could be implemented between chainage 1,700

m and 4,200 m, if required, equating to a 2.5 km rock protected section. However, the

occurrence of the 0.1%EP flood eventby definition,is highly infrequent and scour is

not expected to occur for a vegetated levee for events more frequent than the 0.1% AEP.

The remaining sections of the levee would experience velocities less than 1.7 m/s during

the 0.1% AEP, antherefore, are unlikely to cause scour if these sections are fully

vegetated.

1 Inrelation to theCherwell Creek levee plug:

0 The 0.1% AEP, 1% AEP and 10% AEP velocities are consistently less than 1.7 m/s, and

therefore,are unlikely to cause scour if the levee is fully vegetated.
91 Inrelation to theConrock Gully levee plug

0o The 0.1% AEP, 1% AEP and 10% AEP velocities are consistently less than 1.7 m/s, with
the exception of a small section at chainage 590 m for the (AER flood event
where velocities may reach up to 2.1 m/s. Rock protection may be applied in this
section if required. Velocities along the remainder of the levee are unlikely to cause
scour if the levee plug is fully vegetated.
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9.4.5 Developed Conditiong Flood LeveChangeAssessment

The modelled Isaac River and local creek flood level chaorgeflux for developed conditions for the
1%AEP and 0.1%EP flood evestare shown ifFigure9-11 and Figure9-12, respectively. This section
summarises the impacts across all modelled eventaddition, food levelcharge (afflux)mapping of the
50% AEP, 10% AEP, andAER flood evestis presented in Appendixoa€Appendix J

Changes in flood levels are considered in the context of the regional landscape in which the change occurs,
notable a pastoral landscapeth surrounding mining activity, angithout residences or infrastructure

In summary, e findingsof the modelled Isaac River flood level changes for developed condéienas
follows:

1 The flood levels in Isaac River channel and floodplain increase up to:
0 1 m (generally less than 0.5 m) along a 4 km reach for thaBP4flood event
0 1.2 m (generally less than 1 m) along a 5.4 km reach for the 8EP/4lood event

Changes in flood level adjacent the IDM final landform are generally around.0.5 m

The flood level impacts do not extend downstream beyond the Project footpridthanges in

flood levels are considered to be minor.

1 The greatest increase in the Isaac River flood levels occur near US2, where the floodplain width is
reduced by both the approvelM levee and thd NP 2Bdpds&d dsaac River levee. The flood

=a =4
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levels may be increased by up to 0.5 m for the AB® flood evers&ind 1.2 m for the 0.1%AEP

flood event

There are minor decreases in flood levels on the downstream face of th@& 2 S O (i Qldaad NP LJ2 & !
River levee for the 0.1%EP flood eventdue to reduced conveyance past this location.

The magnitude of changes in flood levels reduces for more frequent flood events.

Reducing the extent of the floodplain behind theNE2 2 S O (i Q dsaatJRiPet JavaeSHas

negligible to minor impact on the expansion of the floodplain into areas that were previously not
flooded.

The proposed Isaac River bridge and the temporary dragline crossing have negligible impacts on

the 1% and 0.1% AEP flood events, as the structures are inundated by these flood flows. Minor
water level changes of up to 0.5 m at the Isaac River bridge abd®&t the temporary dragline

crossing can be observed for smaller events (e.g. the 10% AEP). The minor water level increases

at the temporary dragline crossing are primarily a result of the bed level crossing. The bed level
crossingwill be removed andtabilised once the dragline walk is complet8dherefore the water

level impacts in this area are highly unlikely to occur.

The IDM final voisvilly 2 G 06S Sy ONRI OKSR o6& (G(4KS nom: !9t TFf
conditions becausdhe IDM final landform is sufficient to hold back 0.1% AEP Isaac River flood

g GSNE 6AGK GKS tNRp2SOGQa LalkFO wA@SNIfS@SS Ay
There are no material water level impacts to the Peak Downs Highway bridge or the Goonyella
Railway bridge for any of the modelled events.

In summary, thdindingsof the modelled Cherwell Creek flood level changes for developed conditions
are as follows

1
1

The proposed Cherwell Creek bridge may increase water levels upstream of the bridge by up to
0.1 m for the 1%AEP flood everdnd 0.2 m for the 0.1%EP flood event

During the 0.19AEP flood eventflows are pushed towards the proposed Cherwell Creek levee
plug by the bridge, causing a localised increase of up to 0.6 m at the proposed levee plug. The
0.1% AEP flows do not overtop the Cherwell Creek levee plug. Flows do not interact with the
Cherwel Creek levee plug for any events more frequent th@&nh1% AERood evert.

The JB Gully beldvel crossing has a negligible impact on all modelled flood evieatsusethe
structure is inundated by flood flows.

In summary, the potential impacfsom the modelled Conrock Gully flood level changes for developed
conditionsare as follows

T

The flood levels immediately upstream of the diversiaiti be increased by up to 1.2 m for the
1%AEP flood evenand 2.2 m for the 0.1%AEP flood eventWater level increases up to 0.1 m
would propagate 800 m upstream for the &P flood everdnd 1,200 m upstream for the 0.1%
AEP flood eveniThe magnitude of changes in flood levels reduces for more frequent flood events.
Changes in flood levels are considered to be minor and localised.

The remainder of the existing Conrock Gully channel will be excised by the Project. However,
downstream of the Project area, in the remnant Conrock Gully channel, there is no change in
flood levels for the 1% AE&hd 0.1%AEP flood evest and up to the 10%AEP flood event
becausdhese areas continue to be flooded by backwater flow from the Isaac River.
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9.4.6 Developed Conditiong Flood Duration Impact Assessment

Table9-6 presents an assessment of the potential impgat the duration of floodplain inundation along

the Isaac River. The developed conditions were compared to the existing conditions to represent the
potential impact on floodplain residence timédsecausehe developed conditions represent the greatest
potential change to the Isaac River floodplain. The locations of the assessment points are shown in the
flood maps Figure9-3, andFigure5.3to Figure 5.220f Appendix J. The rationale applied to select the
assessment points as follows

1 US? upstream location in the vicinity of mapped regional ecosystems (REs) and groundwater
dependent ecosystems (GDES).

1 US2 upstream of the proposed Isaac River bridge crossing and mapped REs located upstream of
the proposed Conrock Gully diversion.

1 DS1 downstream of proposed Conrock Gully diversion and located in the vicinity of mapped
GDEs.

1 DS2 downstream of old Conrock Gully channel and in the vicinity of mapped GDEs and Poplar
Box threatened ecological communities (TECSs).

1 DS3located at the wetland near the confluence of Isaac River and Cherwell Creek.

Cross sections of the Isaac River floodplain and main channel at each of the assessment points are shown
in Figure9-13 to Figure9-17. These figures also show the modelled flood water levels at each of the
assessment points. The locations of the Isaac River floodplain cross sections are sheigure®-3.

These cross sections show that the impact to water level is greatest at the US2 and DS1 locations, with
water level differences of up to 1 m for the 0.18&P flood eventFor more frequent flood events
(e.g.10%AEPRt US2 and DS1 flood level changes are negligible. Hoyagvaher locations upstream

and downstream (US1, DS2, DS3) water level changes are negligible for all modelled flood events.

The duration of floodplain inundation was derived from the TUFLOW hydraulic model. The Isaac River
floodplain is considered inundated when the water level increases above the Isaac River main channel top
of bank.In summarythe findingsregarding the floodplain inundatioare as follows

1 Under existing conditions, the Isaac River floodplain may be inundated by between 5 to 22 hours
for the 10%AEP flood eventand between 40 and 50 hours for the 0.A%P flood event

1 The floodplain inundation duration is generally the greatest at US2 and DS1, both of which are
adjacent to IDM.

1 The Project results in negligible change to the duration of floodplain inundation, with less than
1 hour change in duration for alEP flood evest and generally less than 0.5 hours.

Overall, the Projedbas a negligiblenpacton the Isaac River floodplain residence times
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Table9-6 Floodplaininundation Time Impact Assessment
Design > Duration of floodplain inundation (hrs)
event AP CONION us1 us2 DS1 DS2 DS3
Existing 5.0 15.1 21.2 8.4 5.0
10% AEP | Developed 5.6 154 214 8.5 5.2
Difference | 0.6 (13%) | 0.3 (2%) | 0.2(1%) | 0.1(1%) | 0.2 (2%)
Existing 28.9 35.8 40.4 31.1 28.8
1% AEP | Developed 29.2 36.1 40.8 31.2 28.7
Difference | 0.3 (1%) | 0.3(1%) | 0.4 (1%) | 0.1(<1%) | -0.1 (<1%)
Existing 39.6 45.3 49.1 41.6 39.6
0.1% AEP | Developed 39.9 45.6 49.4 41.7 39.5
Difference 0.3 (1%) 0.3 (1%) 0.3(<1%) | 0.1(<1%) | -0.1 (<1%)
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9.4.7 Developed Conditiong Velocity ChangeAssessment

The modelled Isaac River and local creek flood velocity changes for developed conditions for the 1% AEP
and 0.1%AEP flood evestare shown ifrigure9-18 and Figure9-19, respectivelyln addition, theflood

velocity change mapping of the 50% AEP, 10% AEP, aA&R%oo0d evestis presented in Appendix C

of AppendixJ

Changes in flood velocities are considered in the context of the regional landscape in which the change
occurs, notable a pastoral landscape with surrounding mining activity, and without residences or
infrastructure.

In summary, e findingsof the modelled Isaac River flood velocity changes for developed condérens
as follows

1 The flood velocities are generally decreased upstream of the Project, including adjacent the IDM
final landform. The greatest decreases are located around the proposed Isaabiitiger with
modelled decreases reaching up to 0.9 m/s for theAR® flood everand 1.1 m/s for the 0.1%

AEP flood eventVelocity decreases also occur in the Isaac River floodplain adjacent to the
Conrock Gully diversion, due to reduced conveyance in this location.

1 The flood velocities in the eastern floodplain adjacent to the Project and the floodplain
downstream of IDMbetween DS1 and D3&ould be increased. This increase occurs due to the
increased conveyance through this sectemd the upstream reduction of the floodplain width
due to the proposed Isaac River levee. The velocity increases in these sections may reach up to
0.7 m/s for the 1%AEP flood evenand 1.0 m/s for the 0.19AEP flood eventThe potential
geomorphic impad of the velocity increases on ¢hlsaac River floodplaiare discussed in
Section9.5.4

1 There are decreases in flood velocities on the downstream face of the Isaac River levee, due to
reduced conveyance past this location. The velocity reduction in this location is up to 1.0 m/s for
the 1%AEP flood everdind 1.2 m/s for the 0.1%AEP flood event

1 The flood velocity changes do not extend downstream beyond the proposed levee.

1 There are no material velocity impacts to the Peak Downs Highway bridge or the Goonyella
Railway bridge for any of the modelled events.

i The magnitude of change in velocity reduces for more frequent flood events.

In summary, the findings of the modelled Cherwell Creek flood velocity changes for developed conditions
are as follows:

1 There are minor localised changes in velocities for the 1% AEP andA&R%lood evest
downstream of the proposed Cherwell Creek bridge and JB Gulielebicrossing. The velocity
impacts do not propagate downstream.

1 Velocity impacts in Cherwell Creek in the vicinity of the Project are more apparent for flood events
more frequent than the 19%AEP flood eventor example, for the 10%EP flood eventelocities
may be impacted for up to 660 m downstream of the Cherwell Creek bridge and 400 mm
downstream of the JB Gully béelvel crossing. The velocities downstream of the Cherwell Creek
bridge are generally increased and the velocities downstreanheflB Gullped-level crossing
are generally decreased. The velocitiesthe developed conditions are within the range of the
expected existing condition velocities for this reach of Cherwell Creek.

In summary, the findings of thaodelled Conrock Gully flood velocity changes for developed conditions
are as follows

1 The flood velocities upstream of the diversion would be decreased by up to 0.4 m/s for thER %
flood eventand 0.5 m/s for the 0.19%AEP flood eventThe velocity reduction would propagate
700 m upstream for the 1%EP flood everand 900 m upstream for the 0.18&EP flood event
The magnitude of change would reduce for more frequent flood events.
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1 The remainder of the existing Conrock Gully channel will be excised by the Prbj@et/er, the
remnant Conrock Gully channel will continue to be flooded by the Isaac River backwaiiers
lower velocities than prenining.
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9.4.8 Final LandfornConditions

Modelled 0.1% AEP flood depths and velocities for the final landform scenario are shbigared-20
andFigure9-21, respectively. There would be insignificant interactions between floodwaters and the final
landform for an event more frequent than the 2% AEP.

In summary, the findings of theodelled 0.1% AEP final landform flood depths and velocitiesas
follows:

1 The flood does not interact with the proposed final void. The final void crest has a freeboard of at
least 11 m above the flood level.

1 The Isaac River floodwaters interact with the main spoil dump. The flood does not interact with
either the eastern osouthwesternout-of-pit dumps. Conrock Gully floodwaters will be directed
to the diversion by a stabilised final landform design, incorporating the rehabilitated raised haul
road and adjacent spoil dump.

1 The Isaac River floodwaters may reach up to 3.3 m against the main spoil dump. Conrock Gully
may reach up to 3.6 m against the final landform.

1 Velocities range between 0.5 and 2.0 m/s may occur along the northern face of the main spoil
dump within the Isaac River floodplain. Velocities do not exceed 0.8 m/s for the 1% AEP along this
face and there is minimal interaction for the 24P flood evenand more frequentevents
Therefore potentially erosive flows will be very infrequent amaly occur for short durations. For
the vast majority of Isaac River flood events, interaction between floodwaters and the final
landform will be either minimal onon-existent. The final landform will be regetated, with
vegetation cover providing sufficient protection agaiimgeraction withinfrequentflood events.

9 Velocities up to 1.1 m/s may occur in an approximate 25 m wide section of the stabilised final
landform where the existing Conrock Gully channel is redirected to the diversion. The velocities
within the remainder of the Conrock Gully wher@nteracts with the stabilised final landform are
typically 0.1 m/s or lowefi.e. minor) The vegetation cover on the final landform is expected
provide sufficient scour protection in this section for the flood events up to and including the
0.1%AEP.

Modelled PMF flood depths for the final landform scenario are showtigare9-22. The PMF event is a
hypothetical extremeand unlikelyevent that is larger than the 0.1%EP flood evenwith the Isaac River
floodwaters being 3 m to 5 m higher during the PMBhould be noted thaassessment of a PMF event
is normally used as a desigafetystandardfor infrastructurewherethere is a threat to human life (e.g.
adam), which is not the case for the Projethe largePMFevent may cause floodwater to encroach on
the northern end of thdinal void. However, he final voidwill possesa safetybund asa component of
its closure requiremers, whichwill alsoprovide immunityto a PMF flood event.

Modelled 1% AEP flood depths and velocities for the final landform scenario are shown in Appendix C of
Appendix JThe final voidwill not be inundated by 0.1% AEP flood event.

9.4.9 Final Landfom ¢ Flood Level and VelocitghangeAssessment

The modelled Isaac River and local creek 0.1% AEP flood level changes (afflux) and flood velocity changes
for the final landform are shown iRigure9-23 and Figure9-24, respectively.

In summary, the findingsf the modelled 0.1% AEP flood level changes for the final landéoaras
follows:

1 The final landform results in negligible change to flood levels in the Isaac River. There are minor
increases in water levelsp to 0.2 min the reach where the Conrock Gully diversion meets the
floodplain.

1 The flood levels upstream of the diversiafill be increased by up to 1.9 m, with changes up to
0.1 m localised and propagating up td km upstream.
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There are no water level changes in Cherwell Creek in the vicinity of the final landform.

The magnitude of change in flood levielreduced compared to the developed conditions
scenario, as the final landform allows for the expansion of the floodplain into areas previously
protected by the Isaac River levee.

There are no changes in flood levels in the downstream remnant section of Conrock Gully as this
area is subject to backwater flooding from the Isaac River.

In summary, the findings d¢he modelled 0.1% AEP flood velocity changes for the final landfoenas

follows;

1
T

=a =

The final landform results in negligible change to velocity in the Isaac River channel.

Velocities within the Conrock Gully diversion are increased compared to thmipieg existing
scenario without a diversiorsection9.9and Appendix f Appendix jprovidean assessment of

the Conrock Gullgiversion hydrology and geomorphology which demonstrates thatplanned
design meets acceptenperationalstandards

There are decreased velocities in the existing Conrock Gully channel downstreanPobjeda
noting that these areas will continue to receive flood flows from Isaac River backwater flooding,
but at reduced velocities.

The flood velocities upstream of the diversiwill be decreased by up to 0.8 m/s, propagating up

to 1.1 km upstream.

There are no flood velocity changes in Cherwell Creek in the vicinity of the final landform.

The magnitude of velocity change is generally reduced compared to the developed conditions
scenario.

The magnitude of flood level and velocity change reduces for more frequent flood events.
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Title:  0:1%AEP flood depths Legend Depth (m)
Final landform MLA Boundary —— Water level <=02 [Jj 15-20
Brofic: Isaac Downs Extension —. IDM final contour (1m) 0.2-05 [ 20-3.0
Surface Water Assessment Iandfon:m ‘ 05-1.0 . 3.0-5.0
% Analysis point . 1.0-15 . 50
0-1. >5.
HYd rO Balance I:] Surrounding MLs

Figure9-20  Final Landforn; 0.1% AERood Depths andHeights
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Title: 0.1% AEP flood velocities Legend Velocity (m/s)
* Final landform MLA Boundary D Surrounding MLs <=02 [Jj 15-20

Project: Isaac Downs Extension —« |IDM final . 0.2-05 . 2.0-3.0

* Surface Water Assessment landform - 05-1.0 . 30-50

% Analysis point . 1'0 1'5 . '50 ’
.0-1. >5.

HydroBalance

Figure9-21 Final Landforn 0.1% AEMood Velocities

Reach Environmental Paged-39



&
% stanmore Isaac Downs Extensi®roject
J Chapter & Hydrology and Geomorphology

e 7562500N1

" PMF flood depths Legend Depth (m)
Title: 3 -

Final landform MLA Boundary — Water level <=0.2 1.5-2.0
> Isaac Downs Extension i contour (1m) g _
Project: Surface Water Assessment - :E:g:;::l 0.0 . #0%30

ol 0.5-1.0 ] 3.0-5.0
¢ Analysis point
Balance : 1.0-15 [ >50
D Surrounding MLs

Figure9-22 Final landform¢ PMFHood Depths andHeights
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Afflux (m)
. <=-1.00
B 100--050
Il o50--025
Il o0.25--010
| -0.10-0.10
~ 0.10-0.25
0.25-0.50
I 050-1.00
B 1.00-150
B 150-200

W 200

0.1% AEP flood level impact,

Title: o Legend
i holecid il MLA Boundary [ ] Surrounding MLs [ was wet, now dry
P o5 Isaac Downs Extension —= IDM final landf . Was d
roject: Surface Water Assessment n@Anaam asary: oW wet
#  Analysis point
HydroBalance

Figure9-23  Final Landfornt 0.1% AEMood Level Inpacts
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Figure9-24 Final Landfornt 0.1% AEMood Velocity Impacts
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