Deltares e == N
Wma Enabling Delta Life 7 (!‘ ‘ — =
L— s ‘w7 BMT waTERTECHNOLOGY

Independent International
Panel of Experts for Flood
Studies of Inland Rail in
Queensland

Final Report

September 6, 2022




Final Report
Independent International Panel of Experts for Flood Studies of Inland Rail in Queensland

Document History

1 06/09/2022 Final

September 6, 2022 | i



Final Report
Independent International Panel of Experts for Flood Studies of Inland Rail in Queensland

This page is intentionally left blank.

September 6, 2022 | ii



Final Report
Independent International Panel of Experts for Flood Studies of Inland Rail in Queensland

Abbreviations and Definitions

Abbreviation/Terminology Meaning/Definition

AEP Annual exceedance probability
ARR 2019 Australian Rainfall and Runoff: A_Quide to Flood Estimation, current
edition
ARTC Australian Rail Track Corporation Ltd
B2G Border to Gowrie section
CCC Community Consultative Committee
css| Critical State significant infrastructure under NSW Environmental Planning

& Assessment Act 1979

D&C Design and construct
DSDTI Queensland Department of State Development, Tourism and Innovation
DTMR Queensland Department of Transport and Main Roads
EIS Environmental Impact Statement
FDR Feasibility Design Report
FFA Flood frequency analysis
FIO Flood impact objective
G2H Gowrie to Helidon section
H2C Helidon to Calvert section
IMR Issues Management Register
JWG The Joint Working Group of DTMR and 1A
LGA Local government area
LiDAR Light Detection and Ranging, a method of remote airborne laser scanning
NS2B North Star to Border section
OCG Office of the Queensland Coordinator General, DSDTI
PIR Preferred Infrastructure Report
PMF Probable Maximum Flood
PPP Public private partnership
QDL Quantitative design limits, from other sections of Inland Rail
QR Queensland Rail
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Abbreviation/Terminology Meaning/Definition

TOR Terms of reference
ToS Time of submergence
TRC Toowoomba Regional Council
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Executive Summary

Background

The Inland Rail route in Queensland crosses diverse terrain, including the Macintyre,
Condamine and Bremer River floodplains and numerous catchments including the
Macintyre Brook/Canning Creek, Gowrie, Westbrook and Oakey Creeks, Lockyer
Creek, Western Creek, Warrill and Purga Creeks and Teviot Brook.

Community safety and the potential for Inland Rail to change and impact on flood
behaviour is a key concern of many stakeholders along the Inland Rail route. The
Commonwealth has tasked the Australian Rail Track Corporation (ARTC) with the
delivery and operation of Inland Rail. In Queensland, this requires the cooperation of
the State of Queensland (State) to regulate the effective approval of the design,
construction and operation of Inland Rail.

In developing the Inland Rail project, ARTC is required to comply with State planning
and environmental approval requirements. The Queensland Coordinator-General
(OCG) has declared the Border to Gowrie (B2G), Gowrie to Helidon (G2H), Helidon
to Calvert (H2C), and Calvert to Kagaru (C2K) project sections to be coordinated
projects subject to Environmental Impact Statements (EIS).

To inform the development of the respective Reference Designs for each of the
project sections and meet the relevant EIS Terms of Reference (TOR), ARTC has
prepared a detailed assessment of hydrologic and hydraulic impacts to ensure it has
appropriate environmental and safety protections in place, as well as adequate
mitigation to minimise any potential impacts.

An Independent International Panel of Experts for Flood Studies of Inland Rail in
Queensland (the Panel) has been established to advise the Commonwealth and
Queensland governments on matters in regard to the extent, interpretation,
assumptions and application of flood modelling, as well as best practice for the
design of waterway structures in a floodplain environment. The role and work of the
Panel is to review the existing modelling as defined by the TOR established by the
two governments following a period of public comment. The Panel’'s TOR is available
at: https://www.tmr.gld.gov.au/projects/inland-rail/independent-panel-of-experts-for-
flood-studies-in-queensland.

The Panel comprises Mark Babister, (WMAwater, Chair), Ferdinand Diermanse
(Deltares), Tina O’Connell (HDR), Martin Giles (BMT) and Steve Clark (Water
Technology).

Final Report

This report presents the outcomes of the Panel’s review of the flood models and
Reference Designs developed by ARTC for the B2G, G2H, H2C and C2K project
sections. This report brings together and addresses the findings of the Panel’s initial
draft reports for each of the project sections.

ARTC has undertaken a substantial amount of work to identify existing flooding
characteristics and to assess and mitigate potential impacts associated with the four
project sections. This work includes responding to the issues raised by the Panel in its
respective draft reports that are publicly available at:
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https://www.tmr.gld.gov.au/projects/inland-rail/independent-panel-of-experts-for-flood-
studies-in-queensland.

ARTC has responded to all issues raised in the draft reports with either (or a

combination of):

e Providing additional information which addressed the queries raised;

e Completing additional work to address issues and committing to incorporating the
revised results in future documentation (specifically Revised Draft EIS
documentation);

e Committed to undertaking additional works to address the Panel’s comments and
incorporating the results in future documentation (specifically Revised Draft EIS
documentation); and

¢ Recommending that some issues raised be dealt with at Detailed Design stage

A detailed summary of these issues and ARTC responses is presented in the Issues
Management Register (IMR) at Appendix A to Appendix D.

Panel Findings

The Panel concludes that the review process has been a constructive process with
tangible outcomes. The overall process has also allowed interested stakeholders to
provide input through the Community Consultative Committee (CCC) meetings and to
provide direct input to the Panel.

In reviewing the work by ARTC, including flood models, Reference Designs and
responses to issues raised in the draft reports, the Panel notes the substantial
amount of work undertaken by ARTC to identify existing flooding characteristics and
to assess and mitigate potential impacts associated with each of the project sections.

Taking into consideration the additional information provided by ARTC, the Panel
found ARTC’s modelling framework to be in accordance with both national guidelines
and current industry best practice with the issues in the IMR to be addressed.

Significant infrastructure projects, like Inland Rail, are accomplished through an
iterative process. As such, it is normal practice for iterative improvements and
changes to occur through the various project design and approval stages. Therefore, it
is normal for issues associated with the design to be identified throughout the project,
such as those identified by the Panel and for them to be progressively addressed at
the relevant stage of the project.

Consistent with the above, the Panel has identified a number of issues in the IMR
where ARTC has agreed to provide additional information in the respective Revised
Draft EIS or address the issue during the subsequent design stages of the project.

Findings specific to the Panel’s TOR

The Panel findings with respect to the outputs specified in the Panel’'s TOR for the
reference design reviewed are:

1. Whether the development of the models and their application accords with
the relevant requirements of national and state guidelines/manuals
(guidelines) for flood estimation and design of structures in flood prone
environments.

Models have been improved as a result of the process to accord with relevant
national and state guidelines with the issues in the IMR to be addressed.
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Whether the extent of the floodplain covered by the flood model is
appropriate, and if not recommendations as to what additional extent would
be appropriate.

The currently adopted extent of each of the models is considered appropriate.

Whether the method and extent, of calibration of the model accords with
guidelines and industry standards for calibration.

The method and extent of calibration accords with guidelines and industry
standards, including the updated models for the Macintyre River, Condamine
River and Gowrie Creek.

Whether the method for validation of the model accords with guidelines and
industry standards and whether the assumptions used underpin the
validation process, and the data points used in the validation are
appropriate.

All models were validated in accordance with guidelines and industry standards.
For Bringalilly Creek, Cattle Creek and Nicol Creek there is limited data and
considerable uncertainty about design flows. ARTC has adopted the Panel’s
recommendation that the highest modelled design flow will be used.

Whether the model adequately accounts for the impacts of the reference
design and whether those impacts are capable of appropriate local
mitigation that either removes the impacts or reduces the impact to
landholders in the area.

The models were found to account for the impacts of the reference design. Flood
Impact Objectives (FIOs) have been developed by ARTC in conjunction with the
Panel to determine the acceptability or otherwise of potential impacts. The final
recommended version of the FIOs is included in Chapter 3.

Whether the model is fit for purpose, taking into account the above and any
public comments or comments from external stakeholders in relation to the
flood model that arises from the public exhibition of the draft
Environmental Impact Statement (EIS) for the relevant Inland Rail Project.

The models are “fit for purpose” (suitable for an EIS and subsequent Detailed
Design), noting that the issues captured in the IMR are matters to be addressed
at future design stages of the project. Reports were prepared to the OCG by the
Panel. These reports reviewed and responded to all flooding-related submissions
that were provided by the OCG following the public exhibition of the B2G, G2H,
H2C and C2K Draft EIS.

Whether the reference design for the proposed structure meets industry
standards for railway structures in a floodplain and if so, whether the
reference design is in accordance with best practice.

The modelling of the reference design for the proposed structures meets industry
standards in a floodplain and is in accordance with best practice. Reference
designs can be taken forward as the basis for the Detailed Design.
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Recommendations

The Panel makes the following recommendations to assist ARTC in its future design
and delivery of the Inland rail project in Queensland. That ARTC:

1.

Incorporates the revised (as a result of issues identified in the IMR) modelling
results into an updated EIS and addresses the issues as captured in the IMR at
the appropriate future work stage;

Establishes appropriate information transfer processes to ensure that project
knowledge pertaining to the development, calibration, validation and application
of the models and reference designs is retained and available to inform the future
design of the project;

Implements, both directly and through its appointed constructors, verification
processes consistent with State and industry best practices to confirm that the
impacts of any waterway crossings (viaducts and bridges) and structures
(culverts and pipes) have been considered in accordance with the FIOs and
appropriate mitigation measures identified;

Adopts the FIOs at Table 3-1 with the Panel’s recommendations as described in
Section 3.5 as design parameters/constraints to inform the future identification
and mitigation of potential flood impacts during the future design stages of the
project;

Considers the late 2021 and early 2022 flood events as either a validation event
or a calibration event (in catchments where there is a lack of calibration data).
Such consideration should include a review of the following aspects of the
analysis and any implications that arise:

i. the at-site Flood Frequency Analysis (FFA) incorporating the late 2021 or
early 2022 event; and

ii. Any new or altered Flood Sensitive Receptors identified as a result of the
late 2021 or early 2022 event.

Undertakes a geomorphic risk assessment either during the Revised Draft EIS or
at the start of the design stage to inform and modify, where necessary, the
Reference Design and future design stages.

In making these recommendations the Panel notes that these should be considered
as advice to the governments and are not intended to limit or restrict any conditions
that the governments may wish to place on ARTC as a result of the respective EIS
process or other planning approval processes in relation to the design and
construction of waterway crossings and structures.
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Introduction

Inland Rail Overview

Inland Rail is a proposed railway project between Melbourne and Brisbane via
regional Victoria, New South Wales, and Queensland. The proposed route is
approximately 1,700 km in length and provides a new freight corridor, expanding the
national rail network (600 km of greenfield corridor and 1100 km of upgrade to
existing corridors) and increasing connectivity. The project is funded by the Australian
Government.

Purpose of this Report

This report summarises the outcomes of the Panel’s review of the flood modelling, its
extent, interpretation, assumptions and application as reviewed both directly and as
expressed in the Draft EIS, design reports, and supporting documents for four
Queensland sections of Inland Rail by the Panel. The Panel (refer to Section 2.3)
reviewed the B2G, G2H, H2C, and C2K sections.

A review report (herein referred to as a Draft Review Report) was developed for each
section. Appended to those four reports were a further 24 individual reports (herein
referred to as Technical Appendices) that reviewed each flood model that comprised
the sections, plus a geomorphology Technical Appendix for each section.

This report summarises the four Draft Review Reports, the 24 Technical Appendices,
and the four geomorphology Technical Appendices. Those documents list the issues
identified with the modelling, reporting, and design of the four sections. Additionally,
this report makes recommendations regarding the FIOs of the project and
summarises submissions to the Panel, both directly and via the Draft EIS public
consultation period. Figure 2-1 presents the extents of the sections that were
reviewed by the Panel.

September 6, 2022 | 2



Final Report
Independent International Panel of Experts for Flood Studies of Inland Rail in Queensland

GOOMBUNGEE: e

SAMEORD]
2 COOMINYARMOUNTINEBQ Jetetet
% L

Ld
JOAEE S IGHEIEIDS : (EERNVATE
, ex %

N L ‘-m GATITON, KARANADOWNS
MARBURG] A i

L]

“iSle R ORES TN
LTOOWOOMBA @m'mm N MLALLOCH
v P AROSEWQOOD,

UAIDUEY] G
CAMBOOYA g4
L

.
RIS WORTH S GREENMOUNy

B ARG A

A \WOODENBONG!
y A
NGIEWOOD : URBENVIULE
e Y
il B e v
GOONDIWINDIE " *VEIARBON) .
U BOGGABLIIAY «
et STANTHORPE

BONALBO)

{

Figure 2-1: Queensland Inland Rail Section Extents

2.3 The Panel

An Independent International Panel of Experts for Flood Studies of Inland Rail in
Queensland (the Panel) was established by the Australian and Queensland
Governments as represented by the Queensland Department of Transport and Main
Roads’ (DTMR) Rail Planning Directorate (out of the Policy, Planning and Investment
Branch), and the Australian Government Department of Infrastructure, Transport,
Regional Development, Communications and the Arts. The Panel reported to a Joint
Working Group (JWG) from the two departments. Table 2-1 lists the members of the
Panel.

Table 2-1: Panel Members

Name Company

Mark Babister (Chair) WMA Water
Ferdinand Diermanse Deltares
Tina O’Connell HDR
Martin Giles BMT
Steve Clark Water Technology
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Terms of Reference (Scope of the Review)

The scope of the review of the Inland Rail sections by the Panel was defined by the
Terms of Reference for an Independent International Panel of Experts for Flood
Studies of Inland Rail in Queensland (June, 2020). Table 2-2 presents the items to be
addressed in the review, as stated in the TOR.

Flood Panel Review Process

In accordance with the Panel’s TOR and based on both information made available
to the Panel and relevant discussions, the Panel has focused on identifying whether,
and to what level, industry best practice has been applied to the flood modelling
technigues and outputs that created the existing flood models. Table 2-2 shows the
specific topics and where they have been addressed by the Panel.

Where gaps in the provided documentation or models were identified during the
review process, the Panel requested additional information from the ARTC.

At a high level, this process involved:
e Review of the flood models;

¢ Review of documentation (the Draft EIS in particular) providing background,
approach, results and the reference design, along with supporting technical
information for each section of the route;

e Discussions and submission of requests for additional information or clarification
of provided information;

e Preparation of Draft Review Reports for each of the four sections. Table 2-2
provides an overview of how the Draft Review Reports have addressed the
Panel’'s TOR. The Draft Review Reports consisted of:

i. An overview document for the section;
ii. Detailed technical appendices for each model; and
iii. A detailed IMR, with each issue assigned a level of importance.

In response to the Draft Review Reports and using the framework established by the
IMR, ARTC have responded with additional information in the form of technical notes
on a model basis.

The Panel has reviewed the additional information provided by ARTC and updated
the IMR. The final status of each issue was categorised as one of the following:

¢ Closed,;
e Accepted subject to additional information in a Revised Draft EIS;

o Accepted subject to ARTC committing to Panel's recommendations being
addressed in Detailed Design; and

o Accepted subject to Panel's implementation of geomorphological assessment.
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Table 2-2: Panel Review Documents that Addressed the TOR

Terms of Reference (TOR) Iltem

Location Where TOR

Confirmation that key design criteria are considered reasonable and appropriate
compared with typical similar linear infrastructure projects

Appropriateness of model arrangements and input parameters

Appropriateness of model calibration process
Appropriate application of input data (including addressing data gaps)
Assumptions around land-use (crops etc.)
Appropriateness of blockage/debris assumptions

Appropriateness of future events application (that is, climate change)

Appropriateness of assumed soil conditions

Application

Appropriate sensitivity analysis to various items (for example, flow inputs,
coefficients

Appropriateness of change indicators

Appropriateness of structure and embankment representation (depending on the
stage of the design)

Flood frequency analysis

Interpretation
Achievement of Design Criteria
Appropriateness of relevant sensitivity analysis

Confirm Inland Rail-related flood impacts, if any, are comprehensively quantified
and interpreted to their local property context

Appropriateness of the route, with regard the related flood impacts, within the
current EIS Study Corridor

Technical Appendices &
Draft Review Report

Technical Appendices &
Draft Review Report

Technical Appendices
Technical Appendices
Technical Appendices
Technical Appendices
Draft Review Report

Technical Appendices &
Technical Appendices

Technical Appendices &
Draft Review Report

Technical Appendices &
Draft Review Report

Technical Appendices &
Draft Review Report

Technical Appendices &
Draft Review Report

Technical Appendices

Technical Appendices

Technical Appendices

Technical Appendices
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Location Where TOR

Terms of Reference (TOR) Iltem Item was Addressed
by the Panel

flood impacts, if any, outside of the project boundary VEBATIES] A e [EEe

Additional information that would be required to be addressed in the Detailed Technical Appendices &
Design phase of the program. Draft Review Report
2.6  Supplied Documentation

2.7

2.7.1

The Panel was provided with significant documentation for the four sections and 24
models that required review, in addition to the hydrologic and hydraulic models. In
general, the relevant pieces of documentation for each section have included:

e Flood models (Hydrologic and Hydraulic);

e The Feasibility Design Report (FDR);

¢ Relevant technical memoranda and technical notes provided either as
background or in response to Panel requests;

e The Draft EIS; and

e Additional supporting information as relevant to site-specific considerations.

Reviewed Sections and Models

For the Queensland sections of Inland Rail, four sections (B2G, G2H, H2C, and C2K)
were reviewed. For each section, both regional (large catchment area) models and
local (small catchment area) models were developed by ARTC. These models were
split into three drainage catchment classifications: major, moderate, and minor. The
minor drainage catchments were not part of the scope of this review. Most moderate,
plus all major catchments were reviewed and the models were provided to the Panel.

The following sections describe the sections and models that were reviewed in
further detail.

Border to Gowrie (B2G)

The B2G section of the route was split into 13 regional catchment flood models (see
Figure 2-2). The shaded areas represent the hydraulic model extents, the same
coloured polygons represent the hydrologic model extents.
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Figure 2-2: Site Location (B2G)

2.7.2

Gowrie Creek, to the west of Toowoomba, flows into the downstream end of
Westbrook Creek before it joins Oakey Creek. Back Creek is a tributary of the
Condamine River which is situated along the central part of the route. The central to
southern section of the route crosses Cattle Creek, Native Dog Creek, Nicol Creek,
Bringalily Creek, and Pariagara Creek, which flow into Canning Creek, a tributary of
Macintyre Brook. Macintyre Brook ultimately discharges into the Dumaresq River, a
tributary of the Macintyre River.

The Queensland Rail (QR) South Western Line is part of the route in the Macintyre
Brook / Canning Creek regional catchment. At the northern end, the Millmerran
Branch forms part of the route in the Condamine River catchment.

Gowrie to Helidon (G2H)

The G2H route starts by following the existing QR West Moreton Line route. It then
diverges at Gowrie Junction into a tunnel that emerges in the Lockyer Creek
catchment. From there, it weaves along hillsides on the descent into the Lockyer
Valley floodplain, crossing Oaky Creek and Six Mile Creek, before finally traversing
Lockyer Creek and joining the H2C route near Helidon.

The G2H section of the route has been split into five regional catchment flood
models, as shown in Figure 2-3. The shaded areas represent the hydraulic model
extents, the same coloured polygons represent the hydrologic model extents.
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2.7.3

Gowrie Creek, to the north and north-west of Toowoomba, flows into the downstream
end of Westbrook Creek before it joins Oakey Creek (not to be confused with Oaky
Creek). The Gowrie Creek catchment also contains part of the B2G section of the
route.

Oaky Creek and Six Mile Creek are tributaries of Lockyer Creek.

Lockyer Creek flows directly into the Brisbane River. Note that the Lockyer Creek
catchment also contains part of the H2C section of the route.

Helidon to Calvert (H2C)

The H2C route largely follows the existing QR West Moreton Line route.

Figure 2-4 shows the extent of the H2C section and the two models. The shaded
areas represent the hydraulic model extents, the same coloured polygons represent
the hydrologic model extents.
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Lockyer Creek flows directly into the Brisbane River, whilst Western Creek flows into
the Bremer River, which passes through Ipswich before also joining the Brisbane
River. The Western Creek model is part of the larger Bremer River model, which is
also relevant to the C2K section.

2.7.4  Calvert to Kagaru (C2K)

The C2K section of the route covers four major catchments, as shown in Figure 2-5.
The shaded areas represent the hydraulic model extents, the same coloured
polygons represent the hydrologic model extents.

Warrill Creek and Purga Creek flow into the Bremer River near Ipswich and ultimately
into the Brisbane River. Teviot Brook is a tributary of the Logan River. Four regional
models have been developed for each of these catchment areas, with additional local
models developed for minor waterways or tributaries.

The QR West Moreton Line and the Rosewood Connection Fork are part of the route
in the Bremer River regional catchment. At the eastern end, the Sydney to Brisbane
Interstate Line and the Bromelton Connection Fork fall in the Teviot Brook regional
model.
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Design Criteria — Flood Impact Objectives

Overview

Each of the Draft EIS documents reviewed by the Panel contained inward-facing
hydraulic design criteria and outward-facing FIOs. The design criteria address the
serviceability and longevity requirements adopted for the asset, whilst the flood
impact objectives reflect the need to protect the environment and minimise impacts
on properties including houses, other buildings and land uses, and existing
infrastructure such as roads.

The reviews completed by the Panel noted that a number of the FIOs nominated in
the Draft EIS documents were qualitative, rather than quantitative in nature. While
gualitative FIOs are often used in the industry, the Panel’s view is that quantitative
FIOs would be considered industry Best Practice. As a result, for each section of
Inland Rail that was reviewed by the Panel, it was recommended that quantitative
objectives be adopted to provide improved surety with respect to the intention for
each parameter.

In response to this recommendation by the Panel, quantitative FIOs were proposed
and subsequently revised in consultation with the Panel. The currently proposed (at
the time of this report) FIOs are detailed in the ARTC Technical Note EIS Flood
Impact Objectives — Response and updates to Expert Panel feedback (Document 2-
0001-340-IHY-01-TN-0011, Revision 2, 8 April 2022).

The Panel considers that the adoption of quantitative FIOs is a significant
advancement on the FIOs that were nominated in the Draft EIS documents. In
particular, whilst landowners tend to have a wealth of knowledge regarding flooding
conditions, this understanding may not extend to an appreciation of the impact of
development on the use of their land based on the information supplied in the Draft
EIS documents. The adoption of quantitative FIOs improves the ability of key
stakeholders and landowners to assess impacts.

However, even with the adoption of quantitative FIOs, there is still a residual reliance
on affected stakeholders and landowners having a reasonable degree of
understanding of hydraulic processes to participate in the development of local
solutions to local impacts.

The Panel reviewed the proposed FIOs. This section of the report (Section 3) lists
comments of the Panel on the proposed FIOs, and recommended refinements to the
proposed FIOs. The Panel considers that the proposed FIOs are acceptable.

Purpose of Flood Impact Objectives

It is important to note that the Panel considers FIOs to not reflect absolute
requirements with respect to acceptable impacts in a particular situation. With regard
to the length of corridor in the sections reviewed by the Panel, and the variable
nature of flooding, it is not feasible to define impact limits that can be rigidly applied to
the entire route. Local, site-specific conditions need to be considered to confirm
whether an impact at a particular location that does not nominally meet the objectives
is acceptable.
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As noted in Section 13.6.2.2 of Chapter 13 of the Draft EIS (Document 2-0001-320-
EAP-10-RP-0113, Revision E, 19 March 2021) for the H2C section (the Draft EIS
documents for the other sections contained similar statements):

...Acceptable impacts will ultimately be determined on a case-by-case basis with
interaction with stakeholders/landholders through the community engagement
process using these objectives as guidance.

Rather than defining fixed limits, the Panel considers that the purpose of the
objectives is to provide guidance as to the point at which a more detailed
consideration of impacts is required. The Panel notes that this approach is proposed
because there is often a practical limit to how much flood impacts are able to be
mitigated. Based on the findings of the impact review, if necessary, the identified
impacts can be addressed by a number of means, including consultation with
affected landowners, or the adoption of additional mitigation measures where
appropriate. Such an approach is standard practice on linear infrastructure projects.

Depending on the nature of the impact and its location, it may be possible to accept
an impact in excess of the nominated objectives. For example, an increase in flood
level of 30 mm at a road might be accepted if the depth of flooding is greater than this
at another section of that road, meaning that the road would effectively be no less
trafficable than the existing road.

The Panel also notes that all model results need to be interpreted with a level of
engineering judgment and this is particularly relevant to the application of the FIOs. It
is common for models to show localised impacts that are not realistic, and which are
referred to as model artefacts or model ‘noise’. This type of impact should be
disregarded and can include isolated impacts far removed from the project corridor or
marginal exceedances around the flood fringe.

The Panel's comments on the proposed FIOs are presented in the following sections.
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Proposed Flood Impact Objectives

Table 3-1 presents the FIOs that were proposed in the 8 April 2022 ARTC Technical
Note. FIOs for which refinements have been identified by the Panel are shaded in
green. The following sections document the Panel’'s responses to each of the
proposed quantitative FIOs.

Table 3-1: Proposed Quantitative Flood Impact Objectives

Changein
peak water
levels

1

(afflux)

Existing habitable? Yards or Existing Existing State Agricultural and

and/orcommerdal gardens of non- local roads Controlled grazing

and industrial residentialor  habitable currently in Roads land/forestareas

buildings/premises commercial/ structures use and other non-

(e.g. dwellings, industrial (eg. Existing rail agricultural land

schools, hospitals, properties/lots agricultural | zs

shops)and (excluding sheds,

sensitive habitable? pump-

infrastructure? dwellings/ houses)

buildings)

<10 mm* <50 mm? <100mm*®  <100mm’  <20mm’ < 2008 mm with
localised?areas
up to 400mm

Changesin peak water levels are to be assessed againstthe FIOs. Changesin peak water levels can
have varying impacts on differentinfrastructure/land. FIOs were developed to considerthe flood
sensitive receptors in the vicinity of the Project. It should be noted thatin many locations the presence
of existing buildings orinfrastructure limits the change in peak water levels. For peak waterlevels
assessed at any structure, the change in peak water level is measured relative to the existing floor
level.

Changein
duration of

. . 1
inundation

Flood flow
distribution

Identify changes to time of inundation by determining time of submergence (ToS)in Existing and
Developed'®Cases.

Assess impacts againstthe following objectives for habitable floors2:
= Where existing flood inundationislessthan 1 hour — upto 1 hourduration of inundation

= Where existing flood inundation of 1 houror more occurs — up to a 5% increase in duration of
inundation

For impacted roads/rail, the duration of inundation canincrease by up to 10%, subject to the
determination of the time of submergence (ToS) and consideration of impacts on accessibility/egress
during flood events in consultation with the relevantauthority.

Assess impacts againstthe following objectives for all otherland uses:
= Where existing flood inundationislessthan 1 hour — upto 1 hourduration of inundation

= Where existing flood inundation of 1 houror more occurs — up to a 10% increase in duration of
inundation

The duration performance targets do not apply to newly flooded land where compliant with afflux
criteria (see also General Notes).

Aim to minimise changes in natural flow patterns and minimise changes to flood-flow distribution
across floodplain areas. Thisincludes the objective of maintaining drainage paths thatare conveying
runoff from adjoining terrain, minor watercourses, and gullies, to avoid ponding of water and/or
excessive duration of inundation.

Identify any changes and justify acceptability of changes by assessing the risk with a focus on land
use and flood sensitive receptors. The identification of changes to flow distribution is to include the
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consideration of a range of floods, from small (frequent) events (for conditions throughoutthe event)
to large and extreme (infrequent) events. This exercise will be undertaken to identify (and where
deemed necessary, mitigate) any increased risk to flood sensitive receptors associated with flow
distribution changes.

Maintain existing velocities where practical or minimise increases in velocities. Identify changes to
velocities and impacts on external properties.

The Erosive Threshold Velocity (ETV) for natural ground surfaces should be established from a site-
specificassessmentby a suitably qualified specialist, and in consideration of engineering guidelines.
For sealed surfaces, this same approach could be applied, orthrough reference to suitable
guidelines/specifications.

Assess againstthe following performance objectives:

o]
Velocities

" Sealed surfaces (or surfaces otherwise protected againsterosion):

— For existing velocities equalto or greater than 1m/s (or the defined ETV), the increase in
velocity is limited to 20%

— For existing velocities (or velocities associated with new flowpaths)lessthan 1 m/s, the
maximum design velocityis 1.2 m/s (or the defined ETV)

® Natural ground surfaces including watercourses, agricultural land, unimproved grazing land and
other unsealed orunprotected areas:

— For existing velocities equal to or greater than 0.5 m/s (or the defined ETV), the increasein
velocity is limited to 10% (or within an acceptable range as determined by geomorphological
assessment)

— For existing velocities (or velocities associated with new flowpaths)lessthan 0.5 m/s (or the
defined ETV), the maximum design velocity is 0.5 m/s (or the defined ETV).

Hazard Assess againstthe following objectives:
(velocity x Roads/rail, urban and commercial areas, dwellings:

depth
p(reopductﬂ = A 10% increase in velocity x depth product.

Other land:
= A 20% increase in velocity x depth product.

(In both cases where the velocity x depth productis below 0.15 m%s inthe Developed®Case, no
percentage change performance targets apply)

Extreme Considerrisks posed to neighbouring properties and emergency access/egress forevents largerthan
eventrisk the 1% AEP eventto minimise unexpected or unacceptable impacts.

management  at sites with existing sensitive infrastructure?, uses involving vulnerable people and/or any critical road
network that was designed to be immune to flooding in any extreme event, the objective for increase
in peak water level underthe 0.2% AEP (1 in 500)is 10 mm™,

At existing habitable? dwellings and/or commercial and industrial buildings/premises under the 0.05%
(1in 2000) AEP event, a maximum increase in peak water level of 250 mm applies.

Sensitivity Considerrisks posed by climate change and blockage in accordance with Australian Rainfall and
testing Runoff (ARR) 2019.

Undertake assessmentof impacts associated with projectalignmentfor both scenarios.
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Table notes:

1. These FIOs applyforevents up to and including the 1% AEP event, and relate to land outside the rail corridor
(as well as roads and level crossings that lie within/traverse the rail corridor). Where transportcorridors are
shared or lieimmediately adjacentto the Inland Rail corridor, relevantFIOs apply as outlined in Table 1 (i.e. for
existing rail, State Controlled roads, local roads, etc.).

2. Habitablefloorsinclude all lawfully occupied dwellings regardless of land use zoning.

3. Sensitive infrastructure means infrastructure thatis an essential service required to operate during emergency
events, including water treatmentfacilities, telecommunications substations and electrical substations.

4. Data permitting and based on a review of calibration outcomes, where negative calibration bias isidentified, a
suitable tolerance (commensurate with the bias) will be added to the design flood levels to assess affluxand
duration acceptability againstthe nominated FIO threshold.

5. This FIO reducesto <20 mm fordeveloped lots that are less than 1000 m?in area.

6. The currentusage of non-habitable structures will be reviewed as design progresses and additional detail
becomes available (e.g. animal shelter versus horticultural packing facility). This could influence the application
of one of the other FIOs, which may be more suited to the specific usage of the structure.

7. Consultation will be undertaken with the relevantasset ownerbased on the application of the appropriate FIOs.
This consultation will presentall changes (>20mm) across the road or rail network to identify specificroads or
sections of rail that require local and/or route specific considerations. In flood sensitive locations this may entail
a lower afflux threshold being adopted.

8. Where the alignmentcrossesthe Condamine Riverand Lockyer Creek floodplains, this objective reducesto
100 mm (with localised®areas up to 200 mm), in light of the combination of floodplain sensitivity, inundation
duration, and land use (intensive horticulture).

9. Localisedisdefined asthe lesserof <1.0 haor 5% of an individual lot.

10. Developed scenario implies fully constructed/operational rail line and associated works.

11. The 0.2% AEP (1 in 500) event is onlyrequired to be assessed where adherence to the FIO cannot be inferred
from the 1% AEP and 1in 2000 AEP event results.

General notes:

Justification mustbe provided in the selection of a governing QDL where two or more competing QDLs may apply —
in the absence of such justification the most limiting of the applicable QDLs shall apply.

Erosive Threshold Velocity (ETV) means the velocity at which water movementhas the potential to create scour or
erosion. For natural surfaces, the erosive threshold of the soil/ground cover/vegetative conditions shall be
established from an assessmentby a suitably qualified specialist. Inthe absence of such assessment being
undertakenan ETV of 0.5 m/s shall be assumed.

The effects of any increased lateral spread of floodwaters (i.e. associated with permissible afflux) beyond 1ha or5%
of the affected lotarea should be considered on merit, taking into account affected receptors and land-usage (e.g.
flood depth, flood duration, etc.).

" The term “Road” relates to the operational road surface.

Within the rail corridor erosion protection measures will be installed (as required). This is with a view to managing the
risk of scour propagating beyond the rail corridor boundary.

" Consultation shall be undertaken using the full suite of flood impactinformation (including afflux, velocity, duration
and hazard). In locations where the afflux orvelocity FIOs are exceeded, the change in flood hazard shall be
communicated to the landholderwith respectto the combined flood hazard classifications as defined in ARR 2019
and the velocity x depth product.
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Change in Peak Water Level

The proposed FIOs nominate change in peak water level (flood impact / flood afflux)
objectives with respect to a range of scenarios for events up to and including the 1%
Annual Exceedance Probability (AEP) event. This approach was considered to be
appropriate by the Panel because the ability to tolerate changes in peak water level
would depend on the situation being considered. The reasonableness of the
proposed tolerances is discussed below:

Habitable/commercial buildings

Situation: Existing habitable and/or commercial and industrial
buildings/premises (e.g. dwellings, schools, hospitals, shops)
and sensitive infrastructure.

Objective: <10 mm

The nominated 10 mm or less impact is generally in accordance with standards in
urban areas with stringent planning schemes (for example Brisbane City Council
Local Government Area (LGA)) and may be more severe than some of the LGA
requirements that the route traverses. For habitable areas, the nominated tolerance is
considered to be reasonable.

The Technical Note indicates that for peak water levels assessed at any structure,
the change in peak water level is measured relative to the existing floor level. The
Panel understands that detailed survey will be completed to collect floor level data as
part of further design to assist in the assessment of impacts.

Whilst this is acceptable practice, depending on the calibration of the models, there is
a concern that the approach could inadvertently exclude impacts in excess of 10 mm
at some buildings.

On the topic of model calibration, the Panel acknowledges that it is typically not
possible to calibrate a model to match recorded flood levels at all points. The process
of calibration is intended to provide the best possible agreement at each calibration
point (within a desirable range) between calculated and recorded flood levels across
the area being modelled. The aim is to achieve an acceptable level of agreement at
most of the points with minimal overall bias (i.e., the average of the positive and
negative differences between recorded and calculated levels is close to zero).
However, even with the best calibration, there will be differences between calculated
and recorded levels and there will also be points (outliers) where it is not possible to
achieve a close agreement between calculated and recorded levels without changing
the model in a manner that cannot be justified based on other available data. In such
cases, “over-fitting” the model to available data reduces the reliability and predictive
capacity of the model.
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As a consequence, in cases where the calculated level is lower than the recorded
level, there is the concern that the calculated flood level for a particular design event
could be underestimated (or be perceived as being underestimated). While this is of
limited relevance to the calculation of the relative impact associated with the railway
(i.e., the change in flood level caused by the construction of the railway), it is
potentially of relevance when considering whether an increase will result in or worsen
above floor inundation.

For example, if at a particular point the calibrated model predicts a flood level

100 mm lower than the recorded flood level and the 1% AEP event is calculated as
causing a flood level 50 mm below floor level, an increase in level of 20 mm may be
considered to be acceptable as it does not result in above-floor flooding for the event.
However, it could be argued that if the model calibration matched the recorded level
(i.e. the modelled flood level was 100 mm higher), then the design flood level would
be 50 mm above the floor level and the allowable impact would most likely be limited
to 10 mm.

Similarly, the agreement between the aerial laser (LIDAR) survey used for modelling
and detailed survey of floor levels will need to be considered.

To address this issue and recognising that these circumstances may only affect a
limited number of buildings, Note 4 to the FIOs requires the addition of a suitable
tolerance to design flood levels to assess afflux in cases where the calibration
indicates flood levels lower than those recorded. The Panel considers this to be an
acceptable approach.

Finally, the review of the Draft EIS documents completed by the Panel identified that
no objectives were defined with respect to critical infrastructure. The proposed FIO
for existing habitable areas now includes sensitive infrastructure and therefore an
associated objective of < 10 mm, satisfactorily addressing this issue.

Areas associated with residential or commercial/industrial buildings

Situation: Yards or gardens of residential or commercial/industrial
properties/lots (excluding habitable dwellings/buildings)

Objective: <50 mm

The adopted constraint of 50 mm or less where flooding does not impact
dwellings/buildings is less stringent than some urban areas (for example Brisbane
City Council LGA). Although an increase in flood level of this order could be
unacceptable in certain situations (that is, where new building works or subdivisional
approval is already granted under local planning schemes), the adopted tolerance is
considered to be generally sufficient for the purpose of initial guidance.

Recognising that a more stringent criterion is typically applied in urban areas, Note 5
to the FIOs reduces the objective to < 20 mm on lots less than 1,000 m? in area. The
Panel considers that this provides a suitable balance between the criteria relevant to
small and large lots.
Existing non-habitable structures
Situation: Existing non-habitable structures (e.g. agricultural sheds, pump-
houses)

Objective: <100 mm
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The FIO does not agree with performance criteria from the Basis of Design
(Australian Rail Track Corporation Limited, May 2018) which states “the increase in
flood level above the floor level of buildings must be less than 0.01 m”, with no
differentiation between habitable and non-habitable floors.

However, it is acknowledged that a greater flood level impact may be suitable for
non-habitable structures such as sheds compared to habitable buildings.
Consequently, the acceptable constraint will depend on the use of the structure.

To address this issue, Note 6 to the FIOs requires the current usage of non-habitable
structures to be reviewed as the design progresses. The Panel considers that this
approach is acceptable and provides a reasonable balance between the range of
uses that can occur in non-habitable structures.

The FIO also refers to Note 4 and consequently also takes account of differences
between calibrated and recorded levels when considering the calculated afflux.

Existing local roads and rail lines
Situation: Existing local roads currently in use
Existing rail lines

Objective: <100 mm

The FIO does not agree with performance criteria from the Basis of Design
(Australian Rail Track Corporation Limited, May 2018) which states “must be less
than 0.01 m and this impact criterion must also apply to other sensitive infrastructure
... including changes to any associated roads”.

The constraint of 200 mm or less may or may not be appropriate depending on the
situation being considered. The matters to be considered in relation to the
acceptability of an impact at a road include:

e What is the relative importance of the road (e.qg. is it a critical escape route where
there is a reduced ability to accept increases in flood level) and are there
alternate flood-free routes?

e Would an increase in depth of 100 mm change the hazard classification?

e What is the impact of the change on the time of inundation (refer to Section
3.3.2)?

Given the low immunity and usage of many roads in the vicinity of the corridor, the
nominated tolerance could be reasonable in many cases. However, it is noted that
councils could require less impact, depending on the particular road being
considered. It is also noted that Council officers will have an understanding of the
acceptable changes in flood level within a particular LGA and can interpret the results
of modelling accordingly.

In response to the Panel’s concern that impacts in excess of 10 mm could be of
importance depending on the nature of the road being considered, Note 7 to the FIOs
requires all impacts >20 mm to be presented in order to identify specific roads where
local or route specific considerations are required. The Panel understands that the

20 mm value is nominated based on the understanding of the requirements for state-
controlled roads.
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While the Panel appreciates that the acceptable limit will vary depending on the
nature of the road being considered, as the intent of the objective is to define the
point at which additional consideration is required (and not the limit of impact), the
Panel recommends that Note 7 be retained and the objective set at “between the limit
for state-controlled roads and 100 mm”.

Similarly, the objective of <100 mm may not be acceptable with respect to existing
railways depending on the situation being considered, noting that in the case of
Inland Rail the railway embankment is located in close proximity to the existing
railway in a number of areas and as a result it may not be practicable to achieve
minimal impact. The Panel also acknowledges email correspondence from QR that
indicates that an afflux of up to 200 mm could be acceptable. The Panel therefore
recommends that the objective for railways be set at “<10-100 mm or as nominated
by Queensland Rail”.

In both cases, similar to the consideration of habitable floor levels, the Panel
recommends that a tolerance be added to calculated flood levels to determine
whether flooding of existing road and railways could occur when considering the
acceptability of calculated impacts.

State-controlled roads
Situation: State-controlled Roads

Objective: <20 mm

Similar to the case with existing local roads, the FIO does not agree with performance
criteria from the Basis of Design (Australian Rail Track Corporation Limited, May
2018) which states “must be less than 0.01 m and this impact criterion must also
apply to other sensitive infrastructure ... including changes to any associated roads”.

Again, whilst many of the state-controlled roadways in the vicinity of the rail corridor
have a low immunity, the constraint of 20 mm or less may not be appropriate,
depending on the particular situation being considered. It is necessary to consider the
effects of any increase in peak water level in terms of road immunity, hazard, and
time of submergence/closure.

The Panel notes that DTMR’s technical requirements for the Inland Rail project
nominate an impact of 10 to 20 mm as being acceptable. Consequently, the Panel
recommends that the objective be set at “<10 to 20 mm”.

Agriculture and grazing
Situation: Agricultural and grazing land/forest areas and other non-
agricultural land.

Objective: < 200 mm with localised areas up to 400 mm.
Note 8 to the FIOs reduces the objective to <100 mm with localised areas up to
200 mm in the case of the Condamine River and Lockyer Creek. The Panel supports

the adoption of a more restrictive objective with respect to the Condamine River and
Lockyer Creek due to the particular sensitivity of the two floodplains to flooding.

September 6, 2022 | 19



3.3.2

Final Report
Independent International Panel of Experts for Flood Studies of Inland Rail in Queensland

Although the objective provides initial guidance and reflects the expected higher
tolerance for increases on rural land, whether the impact is acceptable will depend on
the current and future use of the land and will require consideration of factors such

as:

¢ Does this increase in peak water level result in altered flow patterns (particularly
for more frequent events) or increased scour?

e What is the impact on the agricultural viability of the land?

Overall, the objective is considered to be reasonable for the land uses being
considered. Note 9 to the FIOs provides additional guidance, defining localised as
being the lesser of 1 hectare or 5% of an individual lot. The Panel considers that this
definition of the extent of localised impact is acceptable.

Change in Duration of Inundation

The proposed FIOs nominate the following quantitative objectives with respect to
changes in the duration of inundation for events up to and including the 1% AEP
event:

Identify changes to time of inundation by determining time of submergence (ToS)
in Existing and Developed Cases.

Assess impacts against the following objectives for habitable floors:

e Where existing flood inundation is less than 1 hour — up to 1 hour duration of
inundation

o Where existing flood inundation of 1 hour or more occurs — up to a 5%
increase in duration of inundation

For impacted roads/rail, the duration of inundation can increase by up to 10%,
subject to the determination of the ToS and consideration of impacts on
accessibility/egress during flood events in consultation with the relevant
authority.

Assess impacts against the following objectives for all other land uses:

e Where existing flood inundation is less than 1 hour — up to 1 hour duration of
inundation

¢ Where existing flood inundation of 1 hour or more occurs — up to a 10%
increase in duration of inundation

The duration performance targets do not apply to newly flooded land where
compliant with afflux criteria.

Whether a change in the duration of inundation is acceptable will depend on the use
being considered (for example a road or an agricultural area) and the nature of the
activity (e.g. the use of the road or the type of crop being grown). The nominated
FIOs differentiate between habitable buildings and other land uses and is considered
to be reasonable with respect to land already inundated.

The Panel considers that the nominated FIOs for change in the duration of inundation
for habitable floors are reasonable because the change in duration of inundation is
unlikely to materially affect flood damage or inconvenience during a flood event.
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To account for cases where the calibration provides calculated values lower than
recorded values, Note 4 to the FIOs includes the requirement to consider the duration
of inundation relative to an adjusted flood level hydrograph. The Panel considers this
to be acceptable and note that the objective needs to refer to Note 4.

When reviewing the Draft EIS documents, the Panel noted that an important criterion
is a change in flood fringe (i.e., areas that were dry becoming wet as a result of flood

level increases or changes to flow paths). The Panel concluded that buildings or lots

that change from being dry in a certain sized flood to being within the flood extent for
the same sized flood when the rail line is built should be considered, with those areas
plotted as “Was Dry, Now Wet” on the developed case afflux maps considered under
a flood impact objective.

To address this issue, a general note to the FIOs requires that ‘the effects of any
increased lateral spread of floodwaters (i.e. associated with permissible afflux)
beyond 1ha or 5% of the affected lot area should be considered on merit, taking into
account affected receptors and land-usage (e.g. flood depth, flood duration, etc.).’

The Panel considers that this general note satisfactorily addresses the issue.

Flood Flow Distribution

The proposed FIOs nominate the following objectives with respect to changes in the
distribution of flood flows for events up to and including the 1% AEP event.

Aim to minimise changes in natural flow patterns and minimise changes to flood-
flow distribution across floodplain areas. This includes the objective of
maintaining drainage paths that are conveying runoff from adjoining terrain, minor
watercourses, and gullies, to avoid ponding of water and excessive duration of
inundation.

Identify any changes and justify acceptability of changes by assessing the risk
with a focus on land use and flood sensitive receptors. The identification of
changes to flow distribution is to include the consideration of a range of floods,
from small (frequent) events (for conditions throughout the event) to large and
extreme (infrequent) events. This exercise will be undertaken to identify (and
where deemed necessary mitigate) any increased risk to flood sensitive receptors
associated with flow distribution changes.

The flood flow distribution objectives do not provide a quantitative objective in relation
to changes in the distribution of flow. This is considered to be acceptable in this case
given that changes to flood flow distribution will be associated with the adopted
locations for drainage structures and provided that the change in flow distribution at
each crossing is considered.

Given the rural nature of much of the route, the consideration of impacts on flood flow
distribution will necessarily need to focus on the lower flood flows associated with
more frequent events as these will be of relevance to local landholders. For example,
farm drain connectivity is a significant issue for agricultural landowners. The Panel
considers that this requirement is reflected in the nominated FIO.

Velocities

The proposed FIOs nominate the following quantitative objectives with respect to
changes in flow velocity for events up to and including the 1% AEP event.
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Maintain existing velocities where practical or minimise increases in velocities.
Identify changes to velocities and impacts on external properties.

The Erosive Threshold Velocity (ETV) for natural ground surfaces should be
established from a site-specific assessment by a suitably qualified specialist, and
in consideration of engineering guidelines. For sealed surfaces, this same
approach could be applied, or through reference to suitable guidelines/
specifications.

Assess against the following performance objectives:
- Sealed surfaces (or surfaces otherwise protected against erosion):

= For existing velocities equal to or greater than 1 m/s (or the defined
ETV), the increase in velocity is limited to 20%

= For existing velocities (or velocities associated with new flowpaths)
less than 1 m/s, the maximum design velocity is 1.2 m/s (or the
defined ETV)

- Natural ground surfaces including watercourses, agricultural land,
unimproved grazing land and other unsealed or unprotected areas:

= For existing velocities equal to or greater than 0.5 m/s (or the defined
ETV), the increase in velocity is limited to 10% (or within an
acceptable range as determined by geomorphological assessment)

= For existing velocities (or velocities associated with new flowpaths)
less than 0.5 m/s (or the defined ETV), the maximum design velocity
is 0.5 m/s (or the defined ETV).

It is acknowledged that the specification of velocity limits for natural ground surfaces
is difficult given the soil types documented for considerable portions of the route and
their potential to scour. In turn, the potential for scour to occur can depend on

whether a crop is being grown at the time of a flood. Consequently, the completion of

site-specific assessments by suitably qualified specialists to define allowable
velocities, shear stress values and unit discharges is preferred over a general
guantitative criterion.

Noting the need to take careful consideration of the potential for soils (and black soils

in particular) to scour, the Panel considers that the adopted FIOs with respect to
velocity are appropriate.

Flood Hazard

The proposed FIOs nominate the following quantitative objectives with respect to
flood hazard (velocity - depth product) for events up to and including the 1% AEP
event.

Assess against the following objectives:
Roads/rails, urban and commercial areas, dwellings:
» A 10% increase in velocity x depth product.
Other land:
= A 20% increase in velocity x depth product.

(In both cases where the velocity x depth product is below 0.15 m?/s in the
Developed Case, no percentage change performance targets apply).
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Flood hazard is normally considered in terms of velocity of flow, depth of flow, and
the velocity - depth product. Chapter 7 of Book 6 of ARR 2019 defines a number of
hazard classifications based on limiting flow velocities, flow depths and the velocity -
depth product. Given the FIOs that are defined with respect to changes in water level
(refer to Section 3.3.1) and velocity (refer to Section 3.3.4), the use of only the
velocity - depth product for the consideration of flood hazard is considered by the
Panel to be appropriate in this case.

The nominated objectives with respect to increases in velocity - depth product are
considered by the Panel to be appropriate.

The Panel proposed that the objective be modified to include a statement indicating
that if a change in flood hazard does not change the associated flood hazard
category or only involves a 10% change in hazard in cases where the flood hazard
category does change, then the change is acceptable. An alternate approach was
adopted by ARTC, with the general notes to the FIOs revised to require consultation
to be undertaken using the full suite of flood impact information and flood hazard
classifications as defined in ARR2019. The Panel considers that the nominated
general note is acceptable.

Extreme Event Risk Management

The proposed FIOs nominate the following quantitative objectives with respect to
extreme events (i.e. events greater than the 1% AEP event):

Consider risks posed to neighbouring properties and emergency access/egress
for events larger than the 1% AEP event to minimise unexpected or unacceptable
impacts.

At sites with existing sensitive infrastructure, uses involving vulnerable people
and/or any critical road network that was designed to be immune to flooding in
any extreme event, the objective for increase in peak water level under the 0.2%
AEP (1 in 500) is 10 mm.

At existing habitable dwellings and/or commercial and industrial
buildings/premises under the 0.05% (1 in 2000) AEP event, a maximum increase
in peak water level of 250 mm applies.

The proposed FIOs require an assessment of risks posed to neighbouring properties
for events larger than the 1% AEP event to “minimise unexpected or unacceptable”
impacts. As extreme events have a very low probability of occurrence, it is typically
not appropriate to apply the same objectives as those adopted for the 1% AEP event.
As a consequence, it is necessary to consider whether any impacts are either
unexpected (for example a change in flow direction) or unacceptable.

The proposed FIOs include a quantitative objective in relation to habitable dwellings
and commercial/industrial buildings. The specification of an objective for areas that
people would be expected to congregate in is considered to be reasonable. In other
areas, it is agreed that it is appropriate to retain a qualitative assessment of extreme
events.
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The State Planning Policy — State Interest Guidance Material, Natural Hazards, Risks
and Resilience — Flood (DILGP, July 2017) includes recommendations for the
adoption of higher levels of immunity for critical infrastructure (such as hospitals and
emergency services facilities) and uses involving vulnerable people (for example
retirement villages). Table 18 of the policy indicates a level of immunity between the
0.2% AEP event and the Probable Maximum Flood (PMF).

It is recognised that critical infrastructure and uses involving vulnerable persons may
have been constructed prior to the guidelines being issued or that it may simply not
be possible to provide the level of immunity recommended by the guidelines.
Consequently, it is necessary to ensure that flooding of critical infrastructure and
uses involving vulnerable persons is not significantly worsened as a result of the
construction of the Inland Rail project. Similarly, the level of immunity of any critical
road network that was designed to remain flood-free in an extreme event needs to be
maintained.

The nominated FIO addresses this requirement by nominating an objective with
respect to impacts on sensitive infrastructure. The Panel considers that the objective,
including Note 11 which allows the impacts associated with the 1% AEP and 1 in
2000 AEP events to be used to initially consider whether modelling of the 0.2% AEP
event is required, is acceptable.

Sensitivity Testing

The proposed FIOs nominate the following objectives with respect to sensitivity
testing:

Consider risks posed by climate change and blockage in accordance with
Australian Rainfall and Runoff (ARR) 2019.

Undertake assessment of impacts associated with project alignment for both
scenarios.

The proposed FIOs require the risks of impacts posed by climate change or blockage
to be assessed. These FIOs have not been changed from the FIOs that were
proposed in the Draft EIS documents. The nominated objectives are considered to be
both good practice and acceptable.

Flood Impact Objectives for Approved Sections of
Inland Rail

In the previous section, the proposed FIOs were compared to relevant standards and
best/standard practice. For context, it is also worth considering the flood impact limits
that have been adopted within the NSW sections of the Inland Rail Project
(Quantitative Design Limits or QDL(s)). The QDLs from the Narrabri to North Star
section of the northern NSW portion of the Inland Rail route are presented in

Table 3-2. These QDLs were published as Appendix A to the conditions attached to
the approval of the Critical State Significant Infrastructure (CSSI) issued on

13 August 2020 under the NSW Environmental Planning & Assessment Act, 1979.

For comparative purposes, the table also lists the proposed FIOs for Queensland
sections of the railway, noting that the values nominated for Queensland are a
summary of the nominated objective, not the entire FIO. The proposed FIOs for
Queensland do not incorporate the changes that are recommended by the Panel in
Section 3.3.
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Table 3-2: Quantitative Design Limits — Conditions of Approval for Inland Rail —
Narrabri to North Star

Parameter

Location or Land Use

Change in
water level

Scour
Erosion
Potential

Flood
Hazard

Habitable floors
Non-habitable floors
Other urban and recreational
Agricultural

Forest and unimproved
grazing land

Highways and sealed roads
>80km/h

Sealed and unsealed roads
<80 km/h

Ground surfaces that have

been sealed or otherwise

protected against erosion.
This includes roads and most
urban, commercial, industrial,
recreational and forested land.

Other areas including
watercourses, agricultural
land, unimproved grazing land
and other unsealed or
unprotected areas

Urban, commercial, industrial,
highways and sealed
roadways

Elsewhere

1ETV refers to Erosion Threshold Velocity.

2VxD refers to velocity-depth product.

10mm inc.
20mm inc.
100mm inc.

200mm inc.
300mm inc.

No increase in depth where
aquaplaning exists and
remains unmitigated.
Otherwise 50mm increase

100mm increase

20% increase in velocity
where existing velocity
already exceeds 1m/s

No velocities to exceed
0.5m/s unless justified by
site-specific assessment

conducted by an
experienced geotechnical or
scour/erosion specialist. In
addition, the increase in
velocity is to be limited to

20% where the existing

velocity already exceeds 0.5
m/s

10% increase in VxD?
where H1 or H2 category

0% increase in VXD where
H3 or greater hazard
category

No target for VxD < 0.1m?/s

20% increase in VxD
No target for VxD <0.1m?/s

< 10mm
Not defined
< 100mm

< 100-200mm

< 100-200mm

< 20mm (State-controlled roads)
< 100mm (local roads)

< 100mm (local roads)

20% increase in velocity where
existing velocity = 1m/s (or the
defined ETVY)

For velocities less than 1m/s,
maximum 1.2m/s (or the defined
ETV)

10% increase in velocity where
existing velocities = 0.5m/s (or
defined ETV)

Where existing velocity is
< 0.5m/s, maximum velocity is
0.5m/s (or defined ETV).

10% increase in VxD
No target for VxD < 0.15m?/s

20% increase in VxD
No target for VxD < 0.15m?/s
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QDL Proposed FIO

(Queensland)

Parameter Location or Land Use (NSW Narrabri to North
Star)

No increase in inundation
duration above floor level.

10% increase in inundation
duration where below floor

level and when existing If <1 hour, up to 1 hour
Habitable floors inundation duration exceeds If > 1 hour, up to 5% increase in
one hour. Otherwise, inundation duration

inundation duration not to
exceed one hour.

Does not apply to areas <
100m?

Up to 10% increase in inundation
Floo_d 10% increase in inundation _duratl_on, SUbJe(.:t to the
Duration consideration of the impact of the

Highways and sealed roads duration change in time of submergence
>80 km/h Does not apply to areas < on the access/egress in
100m?

consultation with relevant
authority

10% increase in inundation
duration when existing

inundation duration exceeds
one hour. Otherwise I 4L i, U 1 L e

inundation duration not to If > 1 hour, up to 10% increase in
exceed one hour. inundation duration

Elsewhere

Does not apply to areas <
100m?

The following sections discuss the comparison between the New South Wales QDLs
and the Queensland FIOs.

3.4.1 Change in Peak Water Level

With the exception of roads, the proposed FIOs are considered to be similar or
slightly more conservative than the QDLs (refer to Section 3.3.1).

For state-controlled roads (referred to as highways and high-speed sealed roads for
the QDLs), the QDLs could be more or less conservative than the proposed FIOs,
depending on the situation. The objective recommended by the Panel (< 10 — 20 mm)
is considered to align with current Queensland practice and to be acceptable.

For lower speed roads, the proposed FIO matches the QDL. For higher speed roads,
the Panel considers that a more stringent objective may need to be adopted,
depending on the road being considered and the requirements of the relevant LGA
(refer to Section 3.3.1).

3.4.2 Scour/Erosion Potential

The proposed FIOs for scour and erosion potential generally match or are more
conservative than the QDLs.

Given the sensitivity of the soils present over the route to erosion and the purpose of
the FIOs (refer to Section 3.2), the Panel considers that the FIOs and in particular
referencing the erosion threshold velocity (based on site-specific assessments) are
appropriate.

September 6, 2022 | 26



3.4.3

3.4.4

3.5

Final Report
Independent International Panel of Experts for Flood Studies of Inland Rail in Queensland

Flood Hazard

There are slight differences between the QDLs and the proposed FIOs with respect
to flood hazard. Whilst the QDLs adopt a velocity - depth product (VxD) threshold of
0.1 m?/s, the proposed FIOs are based on a threshold of 0.15 m?/s. The slightly
higher threshold in the proposed FIOs is considered by the Panel to still be relatively
low and acceptable.

The allowable increases in velocity - depth product nominated in the QDLs are similar
to the proposed velocity - depth product increases in the FIOs. Although the QDL for
the allowable increase in velocity - depth product for urban, commercial/industrial,
highways, and sealed roadways is nil when the hazard category is H3 (unsafe for
vehicles, children and the elderly) or higher, the Panel considers that the allowance of
an increase in velocity - depth product (within reason) is acceptable for H3 and higher
conditions because H3 and higher are considered to be unsafe according to ARR
2019. There is little benefit achieved from limiting the velocity - depth product value.

Flood Duration

For habitable floors, the QDLs are more restrictive in the case of above floor flooding
and less restrictive with respect to below floor flooding compared to the proposed
FIOs. The Panel considers the proposed FIOs to be reasonable (refer to Section
3.3.2).

For highways and high-speed roads, the QDLs match the FIOs.
For other locations, the proposed FIOs match the QDLs.

Summary

The Panel considers that the quantitative FIOs provide a significant improvement
over the qualitative FIOs that were nominated in the Draft EIS documents. The FIOs
included specific, quantitative objectives with respect to impacts associated with flood
levels, duration of inundation, velocities, extreme events, and flood hazard. The use
of quantitative objectives provides increased confidence in the evaluation of project
impacts and the requirements to enter negotiations with potentially impacted
properties.

Following a review of the FIOs, the Panel recommends that the FIOs relating to the
change in peak flood level on existing local roads, existing rail lines and state-
controlled roads be modified.

The recommended refinements are detailed below.
= Existing local roads

For existing local roads it is recommended that the objective be set at “< the limit
for state-controlled roads - 100 mm” rather than < 100 mm.

= Existing rail lines

For existing rail lines, it is recommended that the objective be set at “<10-100 mm
or as nominated by Queensland Rail” rather than < 100 mm.

= State-controlled roads

For state-controlled roads, it is recommended that the objective be set at “<10 to
20mm” rather than < 20 mm.
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Change in duration of inundation

Finally, it is noted that a reference to Note 4 to the FIOs (which deals with
calibration accuracy) needs to be added to the Change in duration of inundation
objective as the note relates to both changes in peak levels and duration of
inundation.

The amended changes are summarised in Table 3-3, which presents an updated
version of the FIO Table (Table 3-1) for those FIOs for which a refinement is made. In
each case, the amended refinements are shaded in green.

Table 3-3: Summary of Revisions to the FIOs

Change in
peak water
levels

(afflux)®

Change in
duration
of

inundation
1,4

Existing Yards or Existing Existing Existing rail = State Agricultural

habitable? gardens of non- local lines Controlled and

and/or residential or habitable roads Roads grazing

commercial commercial/ structures currently land/forest

and industrial  industrial (e.g. in use areas and

buildings/pre  properties/lots  ggyicultural other non-

mises (e.g. (excluding sheds agricultural

dwellings, habitable? pump- land

schools, dwellings/ houses)

hospitals, buildings)

shops) and

sensitive

infrastructure®

<10 mm#* < 50 mm® <100 <thelimit <10-100 <10to <2008 mm

mm#8 for state- mm or as 20mm?’ with
controlled nominated localised®
roads to by areas up to
100 mm? Queensland 400 mm
Rail”

Changes in peak water levels are to be assessed against the FIOs. Changes in peak water levels can
have varying impacts on different infrastructure/land. FIOs were developed to consider the flood sensitive
receptors in the vicinity of the Project. It should be noted that in many locations the presence of existing
buildings or infrastructure limits the change in peak water levels. For peak water levels assessed at any
structure, the change in peak water level is measured relative to the existing floor level.

Identify changes to time of inundation by determining time of submergence (ToS) in Existing and
Developed® Cases.
Assess impacts against the following objectives for habitable floors?:

e  Where existing flood inundation is less than 1 hour — up to 1 hour duration of inundation

e  Where existing flood inundation of 1 hour or more occurs — up to a 5% increase in duration of
inundation

For impacted roads/rail, the duration of inundation can increase by up to 10%, subject to the
determination of the ToS and consideration of impacts on accessibility/egress during flood events in
consultation with the relevant authority.

Assess impacts against the following objectives for all other land uses:
e Where existing flood inundation is less than 1 hour — up to 1 hour duration of inundation

e Where existing flood inundation of 1 hour or more occurs — up to a 10% increase in duration of
inundation

The duration performance targets do not apply to newly flooded land where compliant with afflux criteria
(see also General Notes).
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Waterway Processes (Geomorphology,
Active Sediment Transport, Diversion)

Background

Provision of railway infrastructure across floodplains and waterways needs to
consider and make appropriate allowances for ongoing waterway/geomorphic
processes that:

e are already occurring along the proposed route;
e may be impacted by the proposed infrastructure; or
e may impact the proposed infrastructure.

As discussed in A Guide to Bridge Technology (Austroads, 2019) frequently,
environmentalists and hydraulic engineers consider a river to be static, i.e.
unchanging in shape, dimensions and pattern. However, an alluvial river continually
changes its position and shape as a consequence of hydraulic forces acting on its
bed and banks. These changes may be slow or rapid and may result from natural
environmental changes or from changes by man’s activities.

Consideration of fluvial geomorphic processes within, upstream and downstream of a
waterway crossing prior to design is rapidly becoming best practice within the
industry (Bridge Scour Manual: Supplement to Austroads Guide to Bridge
Technology Part 8, Chapter 5: Bridge Scour, 2019). A geomorphic assessment of the
channel and floodplain characteristics, particularly when combined with hydraulic
modelling results of the existing case, allow for an appreciation of the natural
changes of fluvial environments and prevent catastrophic damage to railway,
waterways crossings and other infrastructure.

With regards specifically to the Inland Rail route, black vertosol soils are prevalent
within the study area (sometimes referred to as black earths or cracking clays). In
general, these soils can extend up to 10 m deep and have very little resistance to
erosion by flowing water or immersion. These soils are readily observed in the bank
profile along many waterways in this area.

Vertosol soils must be considered in detail through any design process for the
following reasons:

e The sediments, combined with the concentration of flow in a channel, have led to
significant erosion in some portions of the study area;

e Exposed vertosol bank sediments, especially but not only when combined with
erosion, are a significant problem in some portions of the study area and lead to
bank collapse and channel widening;

e Concentrated overland flow has led to many large floodplain gullies in the area
such as those on Dry Creek. As with the bank collapse and channel widening,
this is an escalated problem in this area due to the easily erodible nature of the
vertosol bank sediments; and

e Hard structures such as concrete or rock are known to be problematic with
respect to erosion in these sails.
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Given these conditions, particular attention will need to be paid to the specification of
appropriate scour protection throughout the length of the route during Detailed
Design.

Outcomes of Geomorphology Review

On advice from the Panel, ARTC has committed to undertake an early
geomorphological risk-based assessment of waterways and drainage lines at risk of
erosion to inform the design of cross-drainage and waterway structures, including
scour mitigation measures

The Panel recommends the following scope for such a geomorphological risk
assessment:

The assessment should be undertaken by a suitably qualified fluvial
geomorphologist, and should be aimed at identifying:

e Potential impacts of the crossing arrangement on stream processes such as
sediment transport capacity and/or scour that would lead to environmental
impact to the surrounding riverine environment. This should include cumulative
impacts on catchment processes including sediment budget and other related
potential impacts; and

o Likely erosive or depositional processes that have the potential to impact the
crossing arrangement.

Ideally, the geomorphic assessment would include the following components:
e Desktop assessment of:

i. Detailed digital terrain models;

ii. Current and historic aerial photography;

iii. Hydraulic modelling outputs;

iv. Design details for crossing arrangements (bridge and culvert crossings),
including proposed conceptual level scour protection methods;

v. Proposed setout of the rail route;

vi. Proposed construction methods, including post construction rehabilitation
intent;

vii. Geotechnical and/or soils information if available;

¢ On-ground assessment of representative crossing locations and all high-risk
crossings as identified through the desktop assessment with this on-ground
assessment being carried out prior to or at the very start of Detailed Design; and

e A qualitative (or semi-quantitative) assessment of potential changes to the
waterway over time that would lead to environmental impacts as a result of the
crossings or impacts to the crossings resulting in failure or high maintenance
costs.
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Community Concerns

The following sections provide an overview on submissions to the Panel,
submissions on the Draft EIS and additional community consultation that was
undertaken by the Panel. All of these submissions and consultations were considered
in the Panel’s review of Inland Rail.

Submissions to the Panel

The Panel received a submission from one member of the public, which was related
to the Westbrook Creek and Dry Creek catchments.

Dr John Maclintosh of Water Solutions made a submission (in relation to his review
for the Southern Darling Downs Community Consultative Committee) of early
documentation related to the Condamine River and Back Creek flood modelling.

Discussions were held with Dr Sharmil Markar of WRM Water and Environment (in
relation to his review for community members) of early documentation related to the
Condamine River and Back Creek flood modelling.

Discussions were also held with Goondiwindi Regional Council (GRC) and
Toowoomba Regional Council (TRC) to detail issues of relevance to each Council.

Submissions on the Draft EIS

To allow community input, Queensland’s OCG invited the community to provide
feedback submissions on the respective draft Environmental Impact Statements for
Inland Rail in Queensland. As part of the Panel process, stakeholder and community
responses were provided to the Panel by the OCG for review. The process focussed
on reviewing the concerns raised by stakeholders and the community that are directly
aligned with the technical focus of the Panel. As such, the review and compilation
has occurred only for responses that discuss or are focussed on the assessment of
flooding and or the impact of flooding associated with the Inland Rail project.
Submissions were reviewed for concerns that had not been considered in the EIS or
the Panel’s draft reports, or that shed new light on previously considered issues.

Reports were prepared by the Panel between August and December 2021 to
respond to all flooding-related submissions that were provided by the OCG during the
public exhibition of the Draft EIS. For the B2G section, 371 submissions were
provided. For the G2H section, 14 submissions were provided. For the H2C section,
232 submissions were provided. For the C2K section, 44 submissions were provided.
In addition, several further submissions were provided from organisations, including
government departments, about specific concerns. All of these submissions, minus
the duplicates, were considered and responded to in the reports, which were
provided to the OCG for information.
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Additional Consultation

In response to ongoing community concerns, several members of the Panel met with
members of the community on-site and presented an update on progress of the
Panel’s review to the Millmerran Rail Group on 18 November 2021.

Whilst the Panel were aware of the concerns that were raised as part of the site visit
and subsequent meeting, these meetings did provide valuable reinforcement of the
key concerns, both in this vicinity and others, including concerns associated with the
potential impact on neighbouring properties, potential scour associated with
concentration of flows in areas of fragile soils, and the concerns of potentially
impacted property owners and residents who currently experience significant flooding
and are anxious to not have the flooding situation worsened.
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Issues ldentified

Issues Register Framework

The review identified a number of areas where additional work is required, either as
part of further design or to allow the Draft EIS to be revised.

To facilitate the resolution of the identified issues, each issue has been assigned a
level of importance, as described below.

Low Importance

Additional work is required that will not significantly affect the findings of the Draft
EIS. The work can be completed as part of further design (prior to the use of flood
models for Detailed Design).

Medium Importance

Clarification or confirmation is sought in relation to an aspect of the supplied reports
and flood models. Depending on the response to the issue, the issue can be
addressed via sensitivity testing (i.e., if the matter is deemed to be of high importance
as a result of the response) or by the revision of modelling as part of a Revised EIS
and/or as part of further design (i.e. it is deemed to be of low importance).

High Importance

Sensitivity testing is recommended to determine the significance of the issue to the
interpretation of Inland Rail related flood impacts and for documentation and flood
modelling regarding the results of the sensitivity testing to be supplied to the Panel to
confirm whether the issue can be dealt with (if necessary) as part of a Revised EIS
and/or as part of further design.

Very High Importance

An issue of significance that warrants the revision of the documentation provided to
the Panel or the provision of additional documentation to include either additional
justification regarding a conclusion drawn or amended flood modelling. Such issues
will need to be addressed prior to the models being used for Detailed Design.
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Figure 6-1 presents a flow chart indicating the process by which it is proposed to
resolve each issue relative to its assigned level of importance. The colour-coding
used in the figure was applied to the tables in Appendix A to Appendix D to allow the

relative importance of each issue to be readily identified.

Level of Importance

Medium

(Clarification of confirmation
required in relation to identified

issue)

High

(Sensitivity modelling requested to quantify potential

change in results)

.

Response
Adequate?

J

-

Minimal

Changes? g

Figure 6-1: Flow Chart for Resolution of Identified Issues

6.2 Overview of Identified Issues

The following sections provide a summary of the IMR and how issues identified by the Panel
have been resolved through the course of the project. Whilst there were many issues raised and
tracked individually, these issues could be grouped into broad categories and their strategic
resolutions are detailed in Table 6-1.

Outcome

Issue addressed in
revised EIS and/or
modelling for further
design

Additional
Documentation to the
Panel
(and issue addressed in
revised EIS and/or
modelling for further
design)

Appendix A to Appendix D present the IMR for the four Inland Rail sections that were reviewed.
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Table 6-1: Strategic Outcomes of the Panel Review

Issue

Potential for unacceptable
impacts

Potential for long term
damage that might not be
identified by hydraulic
modelling

Issues regarding the
appropriateness of the
calibration for some models
for use in design event and
impact assessment

Calibration issues in
Condamine model

Calibration issues in Macintyre
model

Issues regarding accuracy of
Gowrie Creek models

Issues regarding accuracy of
Gowrie Creek models

Issues with magnitude of
design flows adopted in some
catchments

6.3

Description

Issues applicable to all sections

Potential for impacts to occur, but not be identified
in the FlOs.

Long term geomorphic processes, or short term,
induced impacts associated with the introduction
of structures in fragile soils not assessed in
hydraulic modelling.

Apparent discrepancies between parameters as
during the calibration process and those used for
design modelling leading to issues regarding
structure sizing.

B2G Section

Issues regarding the accuracy of the model in
specific locations leading to issues regarding
structure sizing and impact assessment.

Issues regarding the accuracy of the model in
specific locations leading to issues regarding
structure sizing and impact assessment.

Issues regarding the accuracy of the model in
specific locations leading to issues regarding
structure sizing and impact assessment.

G2H Section

Issues regarding the accuracy of the model in
specific locations leading to issues regarding
structure sizing and impact assessment.

H2C Section

C2K Section

Potential for the design flows to be too low
(compared with other available technical work)
with associated implications that structures may
be undersized for nominated design flows

Final Report
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Resolution

Quantitative FIOs have been
recommended with adoption by
ARTC.

Geomorphological risk
assessment has been
committed to and which the
Panel recommends be done
before Detailed Design.

Additional information and
sensitivity testing undertaken in
response to queries.

Modelling has been revised and
reviewed, with improved
calibration.

Refined modelling has been
undertaken, with improved
calibration and additional design
flood events.

ARTC have adopted a more
developed TMR model.

ARTC have adopted a more
developed TMR model.

Ipswich City Council Bremer
River model adopted for design
purposes.

Draft Review Report Issues Management Register

Table 6-2 summarises the Draft Review Report IMR that was submitted by the Panel.
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Table 6-2: Draft Review Report IMR Summary

. Issues Raised
Submission

Date . . .
Low Medium High Very High Total

Gowrie Draft 17/03/2021 59 60 55 19 193
Review Report

Border to

Gowrie to
Helidon Draft 01/07/2021 27 30 29 1 87
Review Report

Helidon to
Calvert Draft 12/05/2021 10 8 11 3 32
Review Report

Calvert to
Kagaru Draft 18/02/2021 20 13 23 7 66
Review Report

Total 116 114 118 30 378

6.4 Draft Review Report Issues Management Register
Following ARTC Responses

In response to the issues raised by the Panel, ARTC have undertaken significant
work to address the issues. This additional work included:

e Clarification to documentation (or a commitment to provision of additional
information in the Revised Draft EIS);

e Provision of additional information; or

e Further technical work (with associated documentation) to investigate issues
raised by the Panel.

In general, these responses have been provided in the form of technical notes.

As a result of this additional work, the Panel updated the IMR using new categories.
These categories were selected to describe where and how the issues were or will be
addressed. The updated IMR summary is provided in Table 6-3.
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Table 6-3: Draft Review Report Issues Registers Summary Following ARTC
Responses

81 41 6 18 146

Accepted Subject to Additional Information in

Closed

Revised Draft EIS & 28 15 3t 132
Accepted subject to ARTC committing to
Panel's recommendations being addressed in 52 16 7 14 89
Detailed Design
Accepted subject to Panel's recommended
implementation of geomorphological 2 2 4 3 11
assessment
Total 193 87 32 66 378

6.4.1

6.4.2

6.4.3

The following sections explain the definitions of the status options in greater detail.
Appendix A to Appendix D list all issues and their status. The issue numbers in the
IMR reflect those that are in the Panel’s Draft Reports.

Closed Issues

Issues categorised as closed have been resolved following further consideration,
discussions with ARTC, and in many cases, the provision of additional information by
ARTC.

Issues Accepted Subject to Further Demonstration in Revised
Draft EIS

Issues falling into this category were those identified by the Panel for which ARTC
committed to providing additional information in the Revised Draft EIS. In general this
will require either additional information to be documented, a revised approach, or
both.

In most instances, ARTC provided further evidence that the issue was addressed in
their response to the Panel, and it is that evidence, or the detailed results and
mapping based on that evidence, that needs to be incorporated into the Revised
Draft EIS.

Issues Accepted Subject to ARTC Committing to Panel’s
Recommendations being Addressed in Detailed Design

Issues in this category are those that can only be addressed during the next stages
of design. The Panel advises that the issues are resolved on the basis that additional
work will be undertaken by ARTC and or its constructor in the Detailed Design stage
of the project.
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In general, the issues that fall under this status are of lower importance and can be
rectified during future stages of the project, subject to the relevant FIOs, without
altering the results and conclusions drawn from the flood models and presented in
the EIS.

6.4.4  Issues Accepted Subject to Panel's Recommended
Implementation of Geomorphological Assessment

Issues falling into this category were those identified by the Panel as being accepted
subject to ARTC agreeing to the Panel’s final recommendation on geomorphological
risk assessment. This category was used for all geomorphology issues as the Panel
would like to see the following recommendations occur:

1. All high-risk sites to have detailed onsite assessments; and

2. Inspection to occur either during the Revised Draft EIS or at the start of
Detailed Design.
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Implications/Constraints for Future Stages

Implications for Knowledge Transfer

At this stage, it is expected that of the four Inland Rail sections in Queensland, one is
to be delivered using a Design and Construct (D&C) contract method (including
B2G), and three to be delivered as a combined Public Private Partnership (PPP)
(G2H, H2C, and C2K).

The Panel notes that some sections of B2G have already been awarded and has
been novated across to the B2G project. The novation to the B2G project ensures
continuity into the next phase. However, the Panel further notes that this will not
necessarily be the case for other sections, so processes ensuring comprehensive
transfer of knowledge to other design teams will be essential (see recommendation
3).

Technical Implications

In some instances, the Panel’'s review has resulted in the adoption of significantly
higher design flow rates with respect to a number of catchments. In these locations,
ARTC have committed to addressing the issues identified in the Panel’'s review in the
Revised Draft EIS. In Detailed Design, while the embankment level would appear to
be well above flood level and unlikely to be affected by the increase in level
associated with higher flows, the adoption of higher flows could necessitate larger
drainage structures (bridges and culverts) to provide impacts similar to those
nominated in the Draft EIS and Technical Report.

Alternatively, even in the event of sensitive receptors not being affected by changed
flow conditions, additional negotiations would be required with landowners to gain
agreement to greater impacts than discussed in relation to the FIOs.

In either situation, additional scour protection works could also be required to protect
against the higher velocities associated with higher flows (see recommendation 6).

Implementing the Panel’'s recommendations

The Panel recommends that a process is put in place to ensure that the key
recommendations are implemented and the IMR be used as the basis for this
assessment. The Detailed Design stage often results in better alternative design
solutions that will need a careful checking against the flood criteria. A suitable
qualified practitioner with the relevant skills should be engaged to review the design
against the FIO and IMR at each of the key stages. This would be aided by the
designer producing a short compliance report.

It is crucial that proper processes are in place to enable design reviews at key
stages. Alternative designs will need to be checked against the FIOs particularly if
they result in a reduction in waterway area.
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Conclusions

Overview

The Panel has reviewed the 24 flood models that were adopted in the Draft EIS of
the Queensland section of Inland Rail between the NSW border and Kagaru. The
review generated a list of 378 issues for discussion with ARTC. 30 of the issues were
designated a “Very High” level of importance, 118 were designated a “High”
importance, 114 were designated a “Medium” importance, and 116 were designated
a “Low” importance.

Out of the 378 issues that were generated:
e 146 were closed following discussions with ARTC;
e 132 were accepted, subject to additional information in the Revised Draft EIS;

e 89 were accepted, subject to ARTC committing to Panel's recommendations
being addressed in Detailed Design; and

e 11 were accepted, subject to Panel's implementation of geomorphological
assessment.

Tables of these issues are provided in Appendix A to Appendix D.

Terms of Reference Conclusions

The following sections state extracts of the Terms of Reference for an Independent
International Panel of Experts for Flood Studies of Inland Rail in Queensland (June,
2020). For these extracts, conclusions were drawn on whether the modelling met the
requirements for the entire Queensland section of work between the NSW border and
Kagaru.

In summary, the models are “fit for purpose”, meaning suitable for an EIS and
subsequently Detailed Design, once the recommended actions have been adopted
by ARTC.

Relevant Guidelines

Whether the development of the models and their application accords with the
relevant requirements of national and state guidelines/manuals (guidelines) for
flood estimation and design of structures in flood prone environments.

Models have been improved as a result of the process to accord with relevant
national and state guidelines and the majority of issues have been addressed.
Remaining issues (which are the subject of further design) are captured in the IMR.

Floodplain Extent

Whether the extent of the floodplain covered by the flood model is appropriate,
and if not recommendations as to what additional extent would be appropriate.

The current adopted extent of each of the models is considered appropriate.
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Calibration

Whether the method, and extent of calibration of the model accords with
guidelines and industry standards for calibration.

The method and extent of calibration accords with guidelines and industry standards,
including updated models for the Macintyre River, Condamine River and Gowrie
Creek.

Validation

Whether the method for validation of the model accords with guidelines and
industry standards and whether the assumptions used underpin the validation
process, and the data points used in the validation are appropriate.

All models were validated in accordance with guidelines and industry standards. For
Bringalilly Creek, Cattle Creek and Nicol Creek there is limited data and considerable
uncertainty about design flows. ARTC has adopted the Panel’s recommendation that
the highest modelled design flow will be used.

Impacts and Impact Mitigation

Whether the model adequately accounts for the impacts of the reference
design and whether those impacts are capable of appropriate local mitigation
that either removes the impacts or reduces the impact to landholders in the
area.

The models were found to account for the impacts of the reference design. Flood
Impact Objectives (FIOs) have been developed by ARTC in conjunction with the
Panel to determine the acceptability or otherwise of potential impacts. The final
recommended version of the FIOs is presented in Section 3.5.

Fit for Purpose

Whether the model is fit for purpose, taking into account the above and any
public comments for comments from external stakeholders in relation to the
flood model that arises from the public exhibition of the draft Environmental
Impact Statement (EIS) for the relevant Inland Rail Project.

In summary, the models will be “fit for purpose”, (suitable for an EIS and subsequently
Detailed Design), noting issues captured in the IMR are matters to be addressed at
further design stages of the project.

Reports were prepared to the OCG by the Panel. These reports reviewed and
responded to all flooding-related submissions that were provided by the OCG
following the public exhibition of the B2G, G2H, H2C and C2K Draft EIS.
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Best Practice

Whether the reference design for the proposed structure meets industry
standards for railway structures in a floodplain and if so, whether the reference
design is in accordance with best practice.

Across the four project sections that were assessed by the Panel, all models were
found to have proposed structures that met industry standards for railway structures
in a floodplain, meaning that the reference design was completed in accordance with
best practice. Based on this work, the reference designs can be taken forward as the
basis for the Detailed Design.
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Section

Model Name

Draft Report
Issue No.

Level of
Importance

L\ wma

Response Status

Deltares F)? !

Technical
Note
Number

B
__17 BMT e

Final Panel comment

Final Panel Status

Action Required

Yelarbon to

Three hydrologic models were adopted for the Yelarbon to Inglewood

It will be necessary to review the impacts associated with the revised modelling

Accepted subject to additional

B2G B2G.Y1 y High Responded to in Technical Note 23 unless there are no significant differences to the hydraulic model results as a result |, L . Include the revised hydrology in the Revised Draft EIS.
Inglewood hydraulic model. ) information in Revised Draft EIS
of the revised hydrology.
Subcatchments downstream of the DNRM Booba Sands gauge
(416415A) (subcatchments 44 and 45) were not discussed in the i X . i i X §
Yelarbon to Technical Report in high detail, meaning that the lower portion of the 1t will be necessary to review the impacts associated with the revised modelling at |, 1oy < uproct to additional
B2G B2G.Y2 nical Report in high detall, meaning wer portion oft Medium  |Responded to in Technical Note 23 |and downstream of Yelarbon unless there are no significant differences to the Accepted subject t Include the revised hydrology in the Revised Draft EIS.
Inglewood Macintyre Brook catchment may not have been properly included in hydraulic model results as a result of the revised hydrolo information in Revised Draft EIS
the NS2B URBS Macintyre Brook model and subsequently not included v v 8Y-
in the TUFLOW model accurately.
A ted subject to ARTC
Yelarbon to Local catchment flows were generally not included within the c:rcne:\'tet‘nsut;el:an:rs
B2G B2G.Y3 hydraulic model as separate inflows. They were lumped together with To be addressed in Detailed Design 23 |Local catchment flows to be delineated in Detailed Design. itting to > Local catchment flows to be delineated in Detailed Design.
Inglewood N recommendations being addressed
larger catchment flows instead. . . 3
in Detailed Design
Figure 4(a) of the provided Technical Note is incorrect, but the following comments
remain true:
Yelarbon to Fewer historical event calibrations were performed than previous The minimum recommended historical events have now been modelled (1976, 1996
B2G Inglewood B2G.Y4 studies for this catchment and this is despite there being historical Responded to in Technical Note 23 and 2011). It was desirable that the 1988 event, the largest event on record at the |Closed n/a
glew data available for many events. Inglewood stream gauge, be modelled, but the three chosen events show an
acceptable match for a range of flood magnitudes, so the number of historical
events used for calibration purposes can now be considered acceptable.
Table A1 of the provided PIR Appendix A has the wrong gauge ID for Canning Creek
@ Woodspring. Stream gauge 416409A Macintyre Brook at Coolmunda Dam H/W,
stream gauge 416413A Macintyre Brook at 1.6km and stream gauge 416406A
Historical stream gauge data was not utilised in the hydrologic or Macintyre Brook at Ben Dor Weir were excluded from the assessment despite
hydraulic modelling calibration process except for at one gauge. There having data for at least one of the adopted calibration events.
are six more DNRM stream gauges within the catchment known to Due to Appendix A of the updated PIR making clear that there is some uncertaint
gaug o PP o' the up 8 N Y . - Revised Draft EIS to report on fit at gauges 416413A and 416406A for calibration
Yelarbon to have data for the 1976 flood event that can be used for calibration . . around the 1976 calibration, the data from these gauges should be considered to Accepted subject to additional N . ) . . .
B2G B2G.YS Responded to in Technical Note 23 - ! : S oHRIE events and if these gauges improve calibration or confidence in the results.
Inglewood purposes. There are also four more DNRM gauges that can be used for if they can give to the model result. The Ben Dor  |information in Revised Draft EIS
some other storm events, plus some BoM gauges that may be Weir gauge in particular may be good for determining the calibration in the lower
suitable. Note that hydraulic model(s) would be required for some portion of the catchment, where no other gauge data exists for the 1976 event.
gauges to derive rating curves. That being said, the data presented in the updated PIR shows a reasonable match
for a range of events, indicating an acceptable calibration for the upper portions of
the catchment. The 1996 event calibration does show some inconsistencies for
some gauges, but the peaks generally match well.
The updated technical note presents checks of the rating curve at Inglewood using
the hydraulic model, but it notes that the match could also be good due to
calibration to that rating curve.
Yelarbon to The rating curve at the DNRM stream gauge 4164028/C has not been . . The discrepancy to the historical curve is unusual, but the claim of it possibly being |Accepted subject to additional The updated modelling methodology and modelling outcomes are to be presented in
B2G B2G.Y6 e N . Responded to in Technical Note 23 ) . ) 3 . . L . .
Inglewood verified with a hydraulic model. explained by technology of the time holds some merit and is the only logical information in Revised Draft EIS |the Revised Draft EIS.
explanation at this time.
that of the issue be considered over the
course of the project.
Yelarbon t¢ A ted subject t Dy i f PIR detail to Revised Draft EIS. Updated modelli
B2G elarbon to B2G.Y7 Insufficient details were provided for adopted historical rainfall data. Medium  |Responded to in Technical Note 23 |Demonstration of PIR detail transferred to Revised Draft EIS. Accepted subject to © etal © Revised Dratt pdatec mode fing
Inglewood information in Revised Draft EIS and modelling outcomes to be presented in the Revised Draft EIS.
Yelarbon to Design storm events in the hydrologic models assumed that Accepted subject to additional
B2G B2G.Y8 8 v 8 Medium Responded to in Technical Note 23 Suggest relevant detail from PIR be included in EIS. P N ,J Relevant detail from the PIR to be included in Revised Draft EIS.
Inglewood Coolmunda Dam was at full supply level. information in Revised Draft EIS
The C D: til for the 1% AEP
The adopted storage-discharge of C Dam in the © am routing N orthe
. N event should match those from the 2011 historical : . N . . . : : ; "
Yelarbon to two Macintyre Brook hydrologic models do not match each other, and § oS Revised Draft EIS to include explanation for why the design storm events utilise the |Accepted subject to additional Revised Draft EIS to include explanation for why the design storm events utilise the
B2G B2G.Y9 o . N Medium [calibration event not the 1976 event. The Technical Note 23 ) N . : ; N : . ; "
Inglewood they were not verified against the SunWater level-discharge ) ) L 2011 dam routing functions rather than the 1976 routing functions. information in Revised Draft EIS 2011 dam routing functions rather than the 1976 routing functions.
relationshi has been updated to reflect this and to confirm detail will be
P included in the Revised Draft EIS.
The routing parameters of the adopted NS2B and Inglewood Flood
Yelarbon to Study URBS models were different, with the alpha parameter of the The Macintyre Brook URBS model has the same parameters as the other reaches. A
B2G Inglewood B2G.Y10 Inglewood Flood Study being outside of the "normal" range. High Responded to in Technical Note 23 check of all‘; URBS models confirms this has beepn applied : Closed n/a
G Additionally, the adopted NS28 URBS model differed from the actual ppliec.
NS28 URBS model.
The Inglewood Flood Study URBS model has channel slope (Sc) values
Yelarbon to ) 8 o v pe ( ) - . No slopes are included in the URBS models provided for the PIR. The URBS model
B2G B2G.Y11 written within the catchment (.cat) file, but they were not activated Medium  |Responded to in Technical Note 23 pe - Ue riaee e R Closed n/a
Inglewood was originally built with slope then not used as it did not benefit calibration.

because the "USES" command did not activate it.
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Deltares M‘
s I')? ‘w7 BMT H

=

Technical
Draft Report Level of
Section Model Name P Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
.- . N Supporting evidence that ARTC did a c i of Supporting evidence demonstrates that ARTC did a comprehensive assessment of the
. ) . The validity of the FFA projection to large events is ) . . N
The rainfall losses of the two hydrologic models were not consistent. N @ the anomaly but was unable to determine the cause. The adopted approach is X . anomaly but was unable to determine the cause. The adopted approach is therefore
Yelarbon to - ’ R ) questionable due upstream reservoir influence hence e e Bathe " Accepted subject to additional Sermne e N >
B2G B2G.Y12 The Dumaresq River model, which was not provided to the Panel, may High ) ) 23 therefore the most reasonable, though its deficiencies are noted. Revised Draft EIS | o ) the most reasonable, though its deficiencies are noted. Revised Draft EIS is to
Inglewood " . dependent on rainfall-based method. Supporting N L . information in Revised Draft EIS o )
also have different rainfall losses. ) ) is to document this information. document this information.
documentation provided to Expert Panel.
Some hydraulic controls, such as roads and railways, were not
Yelarbon to enforced within the Existing Case hydraulic model. For those that were Sensitivity assessment performed and showed minor changes to flood levels from | Accepted subject to additional
B2G B2G.Y13 withi xisting veraulic moc w High  |Responded to in Technical Note 2 ity P 2 wec mi ang v Accepted subject to additi Changes to be incorporated into Revised Draft EIS.
Inglewood enforced, it is unclear if better than 5m resolution data was used to enforcing features. Changes to be incorporated into Revised Draft EIS. information in Revised Draft EIS
define the hydraulic control (e.g. LIDAR point cloud).
Yelarbon to The spatial delineation of roughness was poor in some locations, . . . " . N Accepted subject to additional . . . .
B2G B2G.Y14 5H of roug LS High  |Responded to in Technical Note 23 |Suggest relevant detail from PIR be included in EIS. Accepted subject tc Relevant detail from PIR be included in Revised Draft EIS.
particularly around Macintyre Brook. information in Revised Draft EIS
Inflow boundaries near the model boundary were applied as source-
area polygons instead of discharge-time inflow lines, which means e . .
velarbon to o “"h Ve et o) Atﬁ Tociy. The bocndar Sensitivity assessment completed which showed changes in flood levels from
at they entered the model with zero velocity. The boundaries are, . . . PR " . X :
B2G B2G.Y15 u ) High Responded to in Technical Note 23 applying inflows as discharge-time boundaries. Suggested SAs would be applied Closed n/a
Inglewood however, generally a reasonable distance from the proposed N o .
0 8 ! y going forward due to stability unless too close to alignment.
alignment. These boundaries resulted in water flowing somewhat
upstream.
Yelarbon to Inflow_39 and Inflow_43 are located within local catchments, rather . i . Inflows moved to within Macintyre Brook with minor differences in flood levels. Accepted subject to additional . . .
B2G B2G.Y16 53 and infow. High  [Responded to in Technical Note 23 ‘ acintyre - Accepted subject Changes to be incorporated into Revised Draft EIS.
Inglewood than within Macintyre Brook. Change to be incorporated into Revised Draft EIS. information in Revised Draft EIS
Yelarbon me inflow ndary | ions differ between the calibration an Inflow ndari nsistent ween hydrol nd hydrauli
B2G elarbon to BGY17 Some i low boundary locations differ between the calibration and High Responded to in Technical Note 23 low boundaries updated to be consistent between hydrology and hydraulic Closed n/a
Inglewood the design storm event models. models.
The Dumaresq River inflows of the hydraulic model were scaled by a
Yelarbon to factor of 0.7 and there is no mention in the B2G report that the
B2G B2G.Y18 " . P Medium  |Responded to in Technical Note 23 Scaling factor removed from updated modelling. Closed n/a
Inglewood Dumaresq River URBS model was used in the Yelarbon to Inglewood
models.
The bridge form loss and blockage parameters are not consistent with Accepted subject to ARTC
Yelarbon to the TMR Technical Guideline on Hydrologic and Hydraulic Modelling . . . Parameters in line with industry standards, with validation of coefficient proposed |committing to Panel's Bridge losses to be updated to industry standard and consistent with TMR guidelines
B2G B2G.Y19 s N y ) Medium Responded to in Technical Note 23 . ; 3 . 3 . . .
Inglewood for existing and proposed bridges and no explanation was provided for to be completed in Detailed Design. recommendations being addressed |in Detailed Design phase.
how they were derived. in Detailed Design
Accepted subject to ARTC
Yelarbon to Safety barriers were not added to the hydraulic model, specifically not : " . Accepted subject to ARTC committing to Panel's ions bein itting to Panel's . " . " .
826 B26.Y20 Y v pecticaly To be addressed in Detailed Design a3 |fecepted sl € ' € Panels Safety barriers to be added to the hydraulic model during Detailed Design.
Inglewood at road overpasses. in Detailed Design. recommendations being addressed
in Detailed Design
Accepted subject to ARTC
Yelarbon to The hydraulic model roughness was left unchanged between the . . . Accepted subject to ARTC to Panel's r ions being to Panel's The hydraulic model roughness in the Existing Case hydraulic model and the Design
B2G B2G.Y21 - . . ’ To be addressed in Detailed Design 23 . ) ) . 3 y . . y
Inglewood Existing Case hydraulic model and the Design Case hydraulic model. in Detailed Design. recommendations being addressed Case hydraulic model to be addressed in Detailed Design.
in Detailed Design
The distribution of the critical duration along the alignment was not . . . . . . s . . L . . N
Yelarbon to . o . . g © . . Details of the critical design event not provided but to be included in Revised Draft |Accepted subject to additional Further justification of the temporal pattern and critical duration selection to be
B2G B2G.Y22 described, so it is unclear if the critical duration changes across the Responded to in Technical Note 23 . o ) ) N .
Inglewood . EIS. information in Revised Draft EIS provided in the Revised Draft EIS.
approximately 60km long model.
Supporting evidence that ARTC did a ¢ of
the anomaly but was unable to determine the cause. The adopted approach is
The validity of the FFA projection to large events istl v ne the. pted app Revised Draft EIS to document this issue and why approach was adopted. As large
. 2 o therefore the most reasonable, though its deficiencies are noted. EIS is to document X . 8 : i =
Yelarbon to The reported flood frequency analysis results show a poor match to questionable due upstream reservoir influence hence . 3 . Accepted subject to additional flood events occurred in the catchment between the time of the previous analysis, it
B2G B2G.Y23 . . . 23 this information. Should a large flood event occur in the catchment between the L
Inglewood previous FFAs and the adopted TUFLOW model. dependent on rainfall-based method. Supporting . , information in Revised Draft EIS  |is to rerun the to whether a better match can
> X time of the previous analysis, such as the event that occurred in early December ’
documentation provided to Expert Panel. 3 ) ) 3 N be achieved.
2021, consideration should be given to re-running the assessment to determine
whether a better match can be achieved.
Yelarbon to The flood frequency analysis was only performed at one stream gauge, . . ARTC have completed an additional FFA at Booba Sands in the Macintyre Brook
B2G B2G.Y24 " q v anal vpe " Bave Responded to in Technical Note 23 P v Closed n/a
Inglewood despite several other stream gauges having data available. catchment.
Accepted subject to ARTC
Yelarbon to Accepted subject to ARTC to Panel's beinj to Panel's
B2G B2G.Y25 The adopted TUFLOW HPC engine was not the latest version. To be addressed in Detailed Design 23 pLe Ie ! J Adopt the latest version of TUFLOW HPC engine in Detailed Design.
Inglewood in Detailed Design. recommendations being addressed
in Detailed Design
Yelarbon to Culvert 1D/2D connection lines are coarsely located and oftentimes far erformed and showed minor changes to flood levels from  [Accepted subject to additional All connections lines to be updated and adjusted as required for the Revised Draft
B2G B2G.Y26 & ! . . v High Responded to in Technical Note 23 . P . . g . P N VJ . P i d
Inglewood longer than the culvert opening width. updated connections. Changes to be incorporated into Revised Draft EIS. information in Revised Draft EIS _|EIS.
Hydraulic model to be updated to capture any additional existing bridges and
Yelarbon to RFI lodged with QR for missing culvert and bridge information. Revised Draft EIS to |Accepted subject to additional
B2G B2G.Y27 Not all culverts and bridges were included in the hydraulic model. High Responded to in Technical Note 23 . & a J 8 . P 3 ,J ) culverts not already included in the modelling and reflected in the Revised Draft EIS
Inglewood incorporate these structures. information in Revised Draft EIS documentation
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Yelarbon to erformed and showed minor changes to flood levels from | Accepted subject to additional
B2G B2G.Y28 Several culvert loss parameters are non-standard. Medium Responded to in Technical Note 23 P N N 8 3 . P 3 ,J ) Updated sensitivity loss parameters to be adopted in the Revised Draft EIS model.
Inglewood updated loss parameters. Changes to be incorporated into Revised Draft EIS. information in Revised Draft EIS
The FDR was finalised at a point in time. The draft EIS has
Yelarbon to The proposed culverts in the hydraulic model do not always match , further refined structures and this will continue in the Revised Draft EIS to have structures in the FDR and technical documentation Accepted subject to additional  |Revised Draft EIS to have structures in the FDR and technical documentation
B2G B2G.Y29 what was reported upon in Section 8 (Drainage) of the Feasibility High Revised Draft EIS. Therefore, structures will not match FDR. 23 ! . o N R
Inglewood ) . . synchronised. information in Revised Draft EIS synchronised.
Design Report. The Technical Note has been updated to reflect this
position.
updated and as part of Y26.
Alternative culvert configuration modelled. Unable to determine impact based on
Yelarbon to . ) The Technical Note has been updated to reflect this rative culve gurat ne imp: A Accepted subject to additional | All connections lines to be updated and adjusted as required for the Revised Draft
B2G B2G.Y30 Large 1D culverts are schematised incorrectly. High . 23 provided maps (inappropriate scale selected) however reported impacts are minor |, L N N N N N
Inglewood position. and localised information in Revised Draft EIS EIS. The modelling of large culverts to be revised in the Revised Draft EIS.
ised.
Correct schematisation to be utilised for EIS.
Accepted subject to ARTC
Yelarbon to Many culverts are abnormally large and not flowing at 100% of Accepted subject to ARTC committing to Panel's recommendations being addressed [committing to Panel's
826 B2G.Y31 ¥ culverts ar v lare vine To be addressed in Detailed Design a3 [Ncoepted suble € € N to Panel’s The modelling of large culverts to be revised in Detailed Design.
Inglewood capacity, indicating potentially incorrect modelling. in Detailed Design. recommendations being addressed
in Detailed Design
The implementation of structure blockage within the hydraulic model
Yelarbon to was not in accordance with the TMR Hydrologic and Hydraulic
B2G B2G.Y32 ) cancew™ VeroloB v Responded to in Technical Note 23 |To be deleted as per discussions with Flood Panel. Closed n/a
Inglewood Modelling Technical Guideline. 25% blockage was applied to some
structures, though blockage usually varies by AEP and opening size.
Yelarbon to Some increases in flood level were not reported upon, both at private Technical Note updated to include commitment in . . f . . Accepted subject to additional . . : N .
B2G B26.Y33 ) e P P P © upcate ‘ 23 [Revised Draft EIS to document all impacts in accordance with the revised FIOs. [ oooro SUoIect X Revised Draft EIS to document all impacts in accordance with the revised FIOs.
properties and buildings. a with FIOs in the Revised Draft EIS. information in Revised Draft EIS
Some flood level increases were significant and in excess of the flood
Yelarbon to " Technical Note updated to include commitment in . . . " . Accepted subject to additional . . . N .
826G B2G.Y34 |impact objectives, with no conclusions drawn about their acceptability |~ Medium © update ) 23 |Revised Draft EIS to document all impacts in accordance with the revised FIOs. Accepted subject i« Revised Draft EIS to document all impacts in accordance with the revised FIOs.
Inglewood " accordance with FIOs in the Revised Draft EIS. information in Revised Draft EIS
and why further was not possible.
Increases in duration of inundation are reported on local and state-
Yelarbon to " Technical Note updated to include commitment in . . . " . Accepted subject to additional s . . N .
B2G B2G.Y35 controlled roads, with no conclusions drawn as to their acceptability Medium ) P . . 23 Revised Draft EIS to document all impacts in accordance with the revised FIOs. . P N AJ . Revised Draft EIS to document all impacts in accordance with the revised FIOs.
Inglewood N accordance with FIOs in the Revised Draft EIS. information in Revised Draft EIS
to Council and TMR.
Only the 1% AEP change in duration of inundation was reported, N N N N N N - N " N N N
Yelarbon to yine h A chane ) ras reper ) ! ! Impacts to be reviewed based on updated modelling and included in Revised Draft ~|Accepted subject to additional |Impacts to be reviewed based on updated modelling and included in Revised Draft
B2G B2G.Y36 which is insufficient to draw conclusions on change in duration of Medium Responded to in Technical Note 23 . y . L . N N
Inglewood X i EIS including events up to 1%. information in Revised Draft EIS | EIS including events up to 1%.
inundation to stakeholders.
Yelarbon to Insufficient information has been provided to draw conclusions Technical Note updated to include commitment in Accepted subject to additional
B2G B26.Y37 mation P Medium © upeate ) 23 |Revised Draft EIS to document all impacts in accordance with the revised FIOs. [ F e Suoiect Revised Draft EIS to document all impacts in accordance with the revised FIO.
around changes in velocity. with FIOs in the Revised Draft EIS. information in Revised Draft EIS
Accepted subject to ARTC
B2G Cremascos Road B2G.CREL A small p.roponinn of the subcatchment has not been included in the To be addressed in Detailed Design n ‘Acceptéd subje.ct to ARTC to Panel's r ions being to.PaneI's. A small prpr‘orliorf of the Suh?a.(ch.men( h.as not b‘een included in the hydrologic
hydrologic model. in Detailed Design. recommendations being addressed [model. This issue is to be rectified in Detailed Design.
in Detailed Design
: : . . : ARTC explained how the parameters were adopted (via command line overrides)
The alpha and beta routing parameters of the hydrologic model were _ Response provided in updated Technical Note, with plain P pted ( des)
B2G Cremascos Road B2G.CRE2 N ¢ High e 21 |and that typical parameters were used when using only stream length to define Closed n/a
outside of the typical range. changes/updates highlighted.
catchment and channel storage.
The downstream boundary was not placed sufficiently far downstream undertaken as with very little change to modelled
B2G Cremascos Road B2G.CRE3  |of the proposed rail alignment and levels were not validated to the High Responded to in Technical Note a | i 8 Closed n/a
Velarbon to Inglewood model results. pacts.
A small number of hydraulic controls (roads) were not enforced within . . L N .
B2G Cremascos Road B2G.CRE4 . v : ( ) High Responded to in Technical Note 21 undertaken as with no impact on water levels. Closed n/a
the Existing Case hydraulic model.
One of the roughness parameter values was outside of the ARR19
The roughness values were updated in line with ARR and only had a minor impact
B2G Cremascos Road B2G.CRES  |recommended parameter range and the ‘Crops’ roughness was higher | Medium |Responded to in Technical Note 21 . gl | P v P Closed n/a
on water levels.
than what aerial imagery suggests to be true.
Accepted subject to ARTC
The spatial delineation of roughness is immature in some locations, The locations of poor roughness delineation are isolated and likely would not alter P tti tJ panel The locations of poor roughness delineation are isolated and likely would not alter
i 2 . . . . . . . committing to Panel's . N . . .
B2G Cremascos Road B2G.CRE6 ) P e Medium Responded to in Technical Note 21 current flood model results. These isolated locations should be delineated in s ) 3 current flood model results. These isolated locations should be delineated in Detailed
particularly around the creek. ) recommendations being addressed N
Detailed Design. " Design.
in Detailed Design
Accepted subject to ARTC
Inflow boundaries near the model boundary were applied as source- Accepted subject to ARTC committing to Panel's . bein P t; panel's Inflow boundaries near the model boundary were applied as source-area polygons
B2G Cremascos Road B2G.CRE7  |area polygons instead of QT inflow lines, which means that they To be addressed in Detailed Design 21 |Aecer Jes U ! J instead of QT inflow lines, which means that they entered the model with zero
. . in Detailed Design. recommendations being addressed ° - oW e . !
entered the model with zero velocity. . 3 velocity. This issue is to be rectified in Detailed Design.
in Detailed Design
B2G Cremascos Road B2G.CRE8 Inflow 13L crosses the proposed rail alignment. “ Responded to in Technical Note 21 itivi undertaken as with no impact on water levels. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC to Panel's bein committing to Panel's
B2G Cremascos Road B2G.CRE9 The adopted TUFLOW HPC engine was not the latest version. To be addressed in Detailed Design 21 . P . . ) ' 8 ing . . Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
|in Detailed Design
A diversion channel is proposed in the hydraulic model, but not
Justification of catch drain provided with discussion to be added to the technical
B2G Cremascos Road B2G.CRE10 documented in the reports and it appears that the diversion can easily Medium Responded to in Technical Note 21 report P Closed n/a
be avoided through the use of cross-drainage culverts. port:
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B2G Cremascos Road B2G.CRE11 = i § Responded to in Technical Note 21 |Embankment roughnesses updated with no impact on water levels. Closed n/a
Existing Case and Design Case hydraulic models.
Accepted subject to ARTC
The proposed bridge was not applied to the hydraulic model with a ) - ) ’ ) ) ) : - "
Accepted subject to ARTC committing to Panel's r ions bein, to Panel’ The proposed bridge to be corrected in Detailed Design with a corresponding form
B2G Cremascos Road B2G.CRE12 corresponding form loss or blockage. It was only modelled as an To be addressed in Detailed Design 21 N P N Ul ) itting g O_ ane S prop d ! ' gn wi ponding
opor ' in Detailed Design. recommendations being addressed [loss or blockage.
opening in the rail embankment. f " °
in Detailed Design
Change in velority is not discussed in sufficent detailfor the } ) ) Discussion provided in Macintyre Brook sections of report with additional mapping ccepted subject to additional Mapping to be included within the Revised Draft EIS to provide further information
B2G Cremascos Road B2G.CRE13 ) Medium Responded to in Technical Note 21 to be provided in the Revised Draft EIS. . L . on percentage change in velocity depth product, percentage change in velocity and
Cremascos Catchment in Chapter 12 of the EIS. N ) information in Revised Draft EIS o ) ) . )
Change in velocity should be mapped for other than the 1% AEP event. percentage change in time of inundation with the text augumented accordingly.
Accepted subject to ARTC
826 Bybera Road L .subcatchment delineation is not accurate in the south-western To be addressed in Detailed Design 20 f\ccepte.zd subje‘ct to ARTC committing to Panel's recommendations being addressed |committing to.PaneI's. Thg s}ubc?tchme.nt delin‘eation in the south-western portion of the catchment to be
portion of the catchment. in Detailed Design. recommendations being addressed | revisited in Detailed Design.
in Detailed Design
The alpha and beta routing parameters of the hydrologic model were ) Response provided in updated Technical Note, with ARTC explained how the parameters were adopted (via command line overrides)
B2G Bybera Road B2G.BYB2 3 ) High o 20 and that typical parameters were used when using only stream length to define Closed n/a
outside of the typical range. changes/updates highlighted.
and channel storage.
undertaken for boundary location as requested
The downstream boundary was not placed sufficiently far downstream with very little change to modelled impacts. Updated downstream boundary to be
B2G Bybera Road B2G.BYB3  |of the proposed rail alignment and set to a slope slightly steeper than High Responded to in Technical Note 20  |adopted in Revised Draft EIS. Closed n/a
the topography, unverified to Yelarbon to Inglewood results. itivi also undertaken for regional 1% AEP flood event with very
little change to modelled impacts.
f th hi lues in the vicinity of the alij Th h | inli ith ARR h; i
826 Bybera Road s2Gevea  |Oneoft e roughness parameter values in the vicinity of the alignment| ) Responded to in Technical Note 2 e roughness values were updated in line witi and had no impact on water | o
was outside of the ARR19 recommended parameter range. levels.
The spatial delineation of roughness is immature in some locations, The roughness of the "creek” has been updated to be sparser than dense
826 Bybera Road B2G.BYBS g € Medium  |Responded to in Technical Note 20 gnness e peete ° Closed /a
particularly around the creek. vegetation. This resulted in a slight reduction in water levels.
A ted subject to ARTC
Inflow boundaries near the model boundary were applied as source- Accented subject to ARTC committing to Panel’s bein coepte S”tfpan;,s Inflow boundaries near the model boundary were applied as source-area polygons
r
82G Bybera Road B2G.BYB6 |area polygons instead of QT inflow lines, which means that they To be addressed in Detailed Design 20 |fecepted sudle € € Paners instead of QT inflow lines, which means that they entered the model with zero
- . in Detailed Design. recommendations being addressed ? ~ InTow e . !
entered the model with zero velocity. . | > velocity. This issue is to be rectified in Detailed Design.
in Detailed Design
Accepted subject to ARTC
A ted subject to ARTC to Panel" bei |
B2G Bybera Road B2G.BYB7  |The adopted TUFLOW HPC engine was not the latest version. To be addressed in Detailed Design 20 |hcceptedsublectto oPanelsr €ing to Panel's Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
The hy i | I
826 Bybera Road B82G.BYB8 he hydraulic model roughness was left unchanged between the Medium  |Responded to in Technical Note 20 |Embankment roughnesses updated with no impact on water levels. Closed n/a
Existing Case and Design Case hydraulic models.
Accepted subject to ARTC
The culvert (7/1050mm RCP) at Ch 55.06 km was excluded from the " Sensitivity Test completed and Response provided in ARTC explained that the addition of the culvert does not cause afflux issues. Culvert [committing to Panel's . . . . :
B2« By B2G.BYB! 2 1 D¢ De | .
G ybera Road G-BYBY | draulic model. HIgh | ated Technical Note, with additional text highlighted. 0 |to be included in the Detailed Design hydraulic model. recommendations being addressed| (Ve 10 e included in the Detailed Design hydraulic model
in Detailed Design
N " . . Accepted subject to ARTC
Tl | h
he proposed bridge was not applied to the hydraulic model with a ) , ) Accepted subject to ARTC to Panel's r being to Panel's The proposed bridge to be corrected in Detailed Design with a corresponding form
B2G Bybera Road B2G.BYB10 |corresponding form loss or blockage. It was only modelled as an To be addressed in Detailed Design 20 | ¥ N . >
opor ' in Detailed Design. recommendations being addressed [loss or blockage.
opening in the rail embankment. : . N
in Detailed Design
Accepted subject to ARTC
There is a significant amount of instability in the hydraulic model Accepted subject to ARTC committing to Panel's ions bein; to Panel
B2G Bybera Road B2G.BYB11 ) s v v To be addressed in Detailed Design 20 N P o ) s ' s O_ ane 5 Instability in the hydraulic model timestep to be rectified in Detailed Design.
timestep. in Detailed Design. recommendations being addressed
in Detailed Design
T il rted to have flood level i i f
B2G Bybera Road B2G.BYB12 wo pr(:‘nper Ie_s a'ie reported to nave flood level Increases In excess o Medium Responded to in Technical Note 20 Maximum flood impact values provided and do not exceed FIO of 200mm. Closed n/a
the design objectives.
Di i ided in Macintyre Brook sectit f rt with additional i
a6 ybera Road 626.8vp13 | Chanee invelocity i ot discussed in suffcient detal for the Bybera O | orde to n Technical Note 2 t:s:tz:i;’;z"i'n ihe'"Rev?:;'; ‘g{ea ﬂ';‘; sections of report with additional mapping Accepted subject to additional | Discussion provided in Macintyre Brook sections of eport with additional mapping to
Catchment in Chapter 12 of the EIS. N information in Revised Draft EIS be provided in the Revised Draft EIS.
Change in velocity should be mapped for other than the 1% AEP event.
Accepted subject to ARTC
826 pariagara Creek 826001 !nflo,w has been applied to the model via an SA polygon utilising the To be addressed in Detailed Design 26 |Accepted subject to ARTC to Panel's r being to Panel's Inflow has been applied to the model via an SA polygon utising the ‘ALL’ command
‘ALL’ command. in Detailed Design. r being to be in Detailed Design.
in Detailed Design
The sensitivity analysis demonstrated that increases in water level in excess of the
FIOs will be created, so they must be reported accordingly. The Technical Note did
Critical duration analysis and temporal pattern selection has only been o N not explicitly say that they would be reported upon, but they must be reported in . . . N
Sensitivity Test perf d and Re ded A ted subject to additi | Re d Draft EIS t t Its of tivity | d t it lt:
B2G Pariagara Creek B2G.PC2 undertaken for the hydrologic model outlet, with a single duration and Medium ensitivity ]est performed and Response provicec in 26 the EIS because they are impacts to private property. Reporting should not be left ceepted subject to acditiona evised Dra 0 present results of sensitivity analysis and to present results

temporal pattern selected.

updated Technical Note, with additional text highlighted.

to Detailed Design, as suggested by the technical note, which is why the status of
this comment has been made "Accepted subject to additional information in
Revised Draft EIS".

information in Revised Draft EIS

where impacts are in excess of FIOs.
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Accepted subject to ARTC
B2G Pariagara Creek B2G.PC3 N inflows and flooding has not been Medium | Sensitivity Te“_pem’rmd ?"d RE_S‘?""SE pmwf’eu,'" 26 |Tailwater changes to be adopted in Detailed Design. committing t°_Pa"E|5_ Tailwater changes to be adopted in Detailed Design.
accounted for in the model. updated Technical Note, with additional text highlighted. recommendations being addressed
in Detailed Design
Peak fl timates d t she bl imation to RFFE
B2G Pariagara Creek B2G.PC4 a:: QRC;_W estimates do not snow a reasonable approximation to High Responded to in Technical Note 26 Item is closed. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's r ions bein| to Panel’
B2G Pariagara Creek B2G.PC5 The adopted TUFLOW HPC engine was not the latest version. To be addressed in Detailed Design 26 N P N Ul N itting g O_ ane S Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
Accepted subject to ARTC
26 Pariagara Creek 826.9C6 Nu.lnsses applie.d to brid.ge “openings”. Bridge loss coefficients not To be addressed in Detailed Design 2% fxccepu.ed subje‘ct to ARTC committing to Panel's recommendations being addressed |committing to.PaneI‘s. Detailed Design to confirm reasonableness of bridge losses using alternate
calibrated or verified against alternate methods. in Detailed Design. r being
in Detailed Design
. . . . . N . . ) N ) Accepted subject to additional o . . . . )
B2G Pariagara Creek B2G.PC7  |Level of detail in Technical Report. Responded to in Technical Note 26 |Further technical information required to be provided in the Revised Draft EIS. : " SUbJeet ¥ Further technical information required to be provided in the Revised Draft EIS.
information in Revised Draft EIS
o pariagara Creek B2G.PC8 Justification for flood impacts. Response provided in updated Tgchrncal Note, commitment 2% Revnfed Draft EIS to dot‘um.ent all impacts against the updated FIOs and justify why {Acceptec! su?;ect tf) additional Rew.sed Draft EIS to dochm.ent all impacts against the updated FIOs and justify why
added. Updated text has been any impacts were not within the FIOs. information in Revised Draft EIS _|any impacts were not within the FIOs.
Accepted subject to ARTC
826 Cattle Creek 826.cC1 Insufficient information i provided in relation to the Macintyre Brook I Updated response has been provided in updated Nicol Creek| ) o o committing to Panel's Higher design flow estimates are to be used in Detailed Design phase to ensure
FFA and its use in the validation process. Tech Memo, with updated text highlighted. recommendations being addressed [ higher velocities in particular are accounted for.
in Detailed Design
Accepted subject to ARTC
t hi i i ited Nicol Creek ittii K Hight ign fl i in Detailed Desi h:
82G Cattle Creek B2G.CC2 parameters used in URBS model. Medium Updated respo‘nse as been prov.ldet.i in updated Nicol Creel 2 Refer to N2 comment. committing (o.PaneIs. .Ig er deslgAr\A o?ﬂ estlr‘nates are to be used in Detailed Design phase to ensure
Tech Memo, with updated text highlighted. recommendations being addressed |higher velocities in particular are accounted for.
in Detailed Design
Final loss rates not detailed in Technical Report. Potential variation in Have detailed loss rates and gave undertaking to include in next report. This is
B2G Cattle Creek 82G.CC3 ) echnical Report. Responded to in Technical Note 22 |acceptable noting that the ultimate response to ND1/ND2 may result in the Closed n/a
loss rates could mask inadequacies with other URBS parameters. N >
adoption of different loss values.
B2G Cattle Creek B2G.CC4 Incorrect ARF parameter for the Ch87.37 and Ch87.19 culverts. Responded to in Technical Note 22 Revised flows to account for local catchment upstream revision accepted. Closed n/a
B2G Cattle Creek B2G.CC5 Incorrect design event selection for the Ch87.37 and Ch87.19 culverts. Responded to in Technical Note 22 Revised flows to account for local catchment upstream revision accepted. Closed n/a
82G Cattle Creek B2G.CCT SA polygon setup fuf the two smaller tributaries results in unrealistic Medium | Responded to in Technical Note 2 Outc.ome nofed and accepted, recommended correct inflow setup is utilised in Closed a
flow routing. Detailed Design.
A ded by ARTC in technical note 22, this should be isited in Detailed
B2G Cattle Creek B2G.CC8  |Design flows are lower than the estimates provided by RFFE and QRT. High |Responded to in Technical Note 2 [1erecommended iy ARI% In technica note 22 this should be revisited in DEtalel | ¢iosed n/a
Design to ensure conservative flow estimation.
Accepted subject to ARTC
A ted subject to ARTC to Panel" ions bei |
826 Cattle Creek B2G.CCO  |The adopted TUFLOW HPC engine was not the latest version. To be addressed in Detailed Design yp  |feceptenaect fo oranetst ons beng o Panel's Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
" tonal
B2G Cattle Creek B2G.CC10  |Level of detail in Technical Report. Responded to in Technical Note 22 |Further technical information required to be provided in the Revised Draft EIS. Accepted subject to additiona Further technical information required to be provided in the Revised Draft EIS.
information in Revised Draft EIS
Insufficient information s provided in relation to the Macintyre Brook Updated Technical Note for Nicol Creek deals with this at Item N2. Whilst rejected
B2G Native Dog Creek B2G.ND1 ! ! S pre Y Responded to in Technical Note 24 |for other 3 catchments, ND has good agreement with QRT and RFFE, hence why we |Closed n/a
FFA and its use in the validation process. L
scored Low originally.
Primary issue seems to be the use of a single URBS model to try and model several
. . . . unique catchments. Updated Technical Note for Nicol Creek deals with this at Item
B2G Native Dog Creek B2G.ND2 Parameters used in URBS model. Responded to in Technical Note 24 Closed n/a
€ i N3. Whilst rejected for other 3 catchments, ND has good agreement with QRT and /
RFFE, hence why we scored Low originally.
Final loss rates not detailed in Technical Report. Potential variation in ARTC have detailed loss rates and given undertaking to include in next report. This
B2G Native Dog Creek B2G.ND3 N N port. Responded to in Technical Note 24 |is acceptable noting that the ultimate response to ND1/ND2 may result in the Closed n/a
loss rates could mask inadequacies with other URBS parameters. !
adoption of different loss values.
826 Native Dog Creek 826,04 !nflo,w has been applied to the model via an SA polygon utilising the Responded to in Technical Note 24 |Outcome noted and accepted, recommended correct inflow setup s utilsed in Closed ot
‘ALL’ command. Detailed Design.
The hydrauli del extent is not set at sufficient dist: fi th
B2G Native Dog Creek B2G.ND5 floZd‘;xZ:t‘c mocelextent s not set at sufficient distance from the Medium Responded to in Technical Note 24 Extended boundary to enable appropriate assessment of PMF. Closed n/a
) v ' Response provided in updated Technical Note, commitment 0.05%, 9.01% and PM'F event impact mapping to be presented in the Revised Draft ) 3
. Adjacent catchment inflows have not been included as in the hydraulic . . . EIS. Whilst the Technical Note did not state that 0.05% and 0.01% AEP event Accepted subject to additional . . .
B2G Native Dog Creek B2G.ND6 High added to present results in Revised Draft EIS. Updated text 24 ) ) ) N | ) Rare event mapping to be included in Revised Draft EIS.
model. has been highlighted mapping would be included, it was requested in the previous Panel response and it |information in Revised Draft EIS
shiighted. iis therefore expected that it will be mapped in the Revised Draft EIS.
Response provided in updated Technical Note, commitment
826 Native Dog Creek gDy |The downstream HQ boundary i set between 80 m and 150 m T added to present results in Revised Draft EIS. Commitment 54 |Downstream model boundary to be moved further downstream of alignment and | Accepted subject to additional Downstream model boundary to be moved further downstream of alignment and
8 B downstream of the alignment. E added to extend downstream boundary in Detailed Design. updated impact mapping to be presented in the Revised Draft EIS submission. information in Revised Draft EIS updated impact mapping to be presented in the Revised Draft EIS submission.
Updated Technical Note text has been highlighted.
Accepted subject to ARTC
A ted subject to ARTC to Panel" bei itti K
B2G | NativeDogCreek | B2G.ND8 |The adopted TUFLOW HPC engine was not the latest version. To be addressed in Detailed Design g |Peccptedsublectio oFanelst €ing committing to Panel's Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
B2G Native Dog Creek B2G.ND9  |Level of detail in Technical Report. Responded to in Technical Note 24 |Further technical information required to be provided in the Revised Draft EIS. Accepted subject to additional . 4 ol information required to be provided in the Revised Draft EIS.
information in Revised Draft EIS

FINAL 06/09/22

Issues Management Register - B2G

Page 5/12



L\ wma

g7l
bt YR B, B
C3 ‘w7z BMT wie

Technical
Draft Report Level of
Section  Model Name (3L SUES Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
. . VIS‘ (noting a total h Vwas " A as anvL Accepfezjl subject to ARTC For Detailed Design, further sub-division of sub- and adi of
. . Sub-catchment extents details not provided and local sub-catchment 5 . . hydrograph in its name). However, there is also the issue raised in the main report |committing to Panel's . N .
B2G Bringalily Creek B2G.BL1 ) ) High Responded to in Technical Note 19 ) ) ) 3 catchment boundaries to reflect areas upstream and downstream of the alignment is
inflows include upstream catchment flows. (3.3) about the URBS flows not fully matching the TUFLOW inflows. Inflows need to |recommendations being addressed necessan
be checked at Detailed Design. in Detailed Design v
The sensitivi is generally noting if was for the
The locatif f the d t del extents and bound - i i I
82G Bringalily Creek 82G.5L2 T e location o t e .owns ream mot e, extents and boundary High Responded to in Technical Note 19 1% AEP- ff:r larger events the ex\gnt of inundation covers the allngment o(\ the Closed n/a
intersects the rail alignment and may impact on results. western side of the boundary. This needs to be corrected for Detailed Design where
higher flows may still be r
Accepted subject to ARTC
. . Insufficient information is provided in relation to the Macintyre Brook . Updated response has been provided in updated Bringalily Flow in Bringalilly Creek is likely to be conservative based on other methods of flow |committing to Panel's Higher design flow estimates are to be used in Detailed Design phase to ensure
B2G Bringalily Creek B2G.BL3 . . N Medium N L 19 ) . . | o i :
FFA and its use in the validation process. Creek Tech Memo, with updated text highlighted. calculation. recommendations being addressed | higher velocities in particular are accounted for.
in Detailed Design
Accepted subject to ARTC
826 Bringally Creek 26,514 parameters used in URBS model. Medium | UPdated response has been provided in updated Bringally 1o |Flowin Bringalily Creels likely to be conservative based on other methods of flow | committing to Panel's Higher design flow estimates are to be used in Detailed Design phase to ensure
Creek Tech Memo, with updated text highlighted. calculation. recommendations being addressed | higher velocities in particular are accounted for.
in Detailed Design
Final loss rates not detailed. Potential variation in loss rates could Refer Nicol Creek response to N4- Response has detailed loss rates and given
B2G Bringalily Creek B2G.BLS ) . y Responded to in Technical Note 19 undertaking to include in next report. This is acceptable noting that the ultimate Closed n/a
mask with other URBS . : o
response to BL3/BL4 may result in the adoption of different loss values.
Accepted subject to ARTC
A ted subject to ARTC itting to Panel" ions bei Panel*
B2G Bringalily Creek B2G.BL6  |The adopted TUFLOW HPC engine is not the latest version. To be addressed in Detailed Design 19 |fecepted sublectto committing to Fanefs r fons being to Panel's Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
Not all | fil ided ify critical i | A j ART ittil Panel* it i A j itional Further justificati f th | itical i lecti
826 Bringalily Creek 826,807 ot all base model files provided to verify critical duration/temporal To be addressed in Detailed Design 1 | ccept?d subje‘ct to ARTC committing to Panel's recommendations being addressed ’ ccepteq su?]ect to additional urther justification of the temporal patter and critical duration selection to be
patterns. in Detailed Design. information in Revised Draft EIS provided in the Revised Draft EIS.
Accepted subject to ARTC
o Minor differences between URBS output hydrographs and input . § X Accepted subject to ARTC committing to Panel's recommendations being addressed |committing to Panel's Minor differences between URBS output hydrographs and input hydrographs for
B2 B il k B2G.BL! T Detailed D¢ 1
G ringalily Cree GBLE ||\ drographs for TUFLOW model. 0 be addressed in Detailed Design 9 |in Detailed Design. recommendations being addressed | TUFLOW model to be addressed in Detailed Design.
in Detailed Design
A ted subject to ARTC
o _ Detailed Design to adopt the revised inflow boundaries. Further assessment and ccepted subject o / Detailed Design to adopt the revised inflow boundaries. Further assessment and
- . . . . . . Updated response has been provided in updated Technical T . " N . . committing to Panel's e . " . . .
B2G Bringalily Creek B2G.BL9 Location of inflows applied to the hydraulic model are inconsistent. i Y 19 |justification of impacts at Detailed Design and subject to acceptance of revised FIOs " justification of impacts at Detailed Design and subject to acceptance of revised FIOs
Memo, with updated text highlighted. ! r being )
is an acceptable outcome. . . - isan outcome.
in Detailed Design
Accepted subject to ARTC
No | li i “o ings”. Bri I ffici t A j ART ittil Panel* it i ittii K Detailed Desif fil | f bri I i Ite
82G Bringalily Creek B2G.BL10 0‘ osses appl Ie‘d Fo brld‘ge ‘openings”. Bridge loss coefficients nof To be addressed in Detailed Design 19 / ccept?d subje‘ct to ARTC committing to Panel's recommendations being addressed |committing (o.PaneIs. etailed Design to confirm reasonableness of bridge losses using alternate
calibrated or verified against alternate methods. in Detailed Design. recommendations being addressed [approaches.
in Detailed Design
B2G Bringalily Creek B2G.BL11  |Level of detail in Technical Report. Agreed with Flood Panel this item would be closed. 19 |The Panel agrees that the response is acceptable. Closed n/a
. Technical N .
o _ ) Commitment added to updated Technical Note to provided Updated impact mapping will be presented in the Revised Draft EIS, including an , » Updated impact mapping to be presented in the Revised Draft EIS, including an
B2G Bringalily Creek B2G.BL12 Justification for flood level impacts and changes to time of updated impact mapping and discussion around impacts in 19 updated summary and discussion regarding FIO exceedances and proposed Accepted subject to additional updated summary and discussion regarding FIO exceedances and proposed
eally i Revised Draft EIS. Update text has been highlighted in poate: v garding prop information in Revised Draft EI5 | PO Y garding prop
N mitigation. mitigation.
Technical Note.
The provided is ¢ sufficient to justify minimal
impacts on the road- would have been preferable to get the results for a range of
B2G Bringalily Creek B2G.BL13  |Immunity of Heckles Road. Medium  |Responded to in Technical Note 19 P i P 8 8 Closed n/a
events and not just the 1% but based on the results for the 1% event probably
acceptable for the lesser events.
ARTC have provided catchment plan including sub-catchments and have given
B2G Nicol Creek B2G.N1 Sub-catchment extents-details not provided. High Responded to in Technical Note 25 undertaking to include map in the next version. Sub-catchment definition (number |Closed n/a
of catchments) is ok for creek crossing modelled.
ARTC has undertaken sensitivity analyses with lower rainfall losses to confirm that
these would only have a small increase in flows (+4%). To see what the resultant
impacts would be with flows increased to match the QRT, ARTC factored up the
flows by 1.45 with the resultant levels increasing by 400mm. The freeboard of 1m to
the rail design is still maintained. Afflux increases to 220mm but only impacts on
o L ) . . . 0.1ha areas and not at sensitive receptors. ARTC state that overall, the sensitivity ~ [Accepted subject to ARTC
Insufficient information is provided in relation to the Macintyre Brook ) . N © N 3 N y . . .
: - > Pro ! . Updated response provided in updated Technical Note, with tests demonstrate that both the rail design and FIO outcomes are not influenced by |committing to Panel's Higher design flow estimates are to be used in Detailed Design phase to ensure
B2G Nicol Creek B2G.N2 FFA and its use in the validation process. Design flows lower than RFFE High - 25 P ) . . ) . )
updated text highlighted. the uncertainties in inflow. ARTC state: Noting that the URBS are being higher velocities in particular are accounted for.
and QRT values. N : : "
already conservative and the otherwise lack of evidence to favour adoption of the |in Detailed Design
regional estimates, the current URBS design discharges are considered appropriate
for adoption in the Detail Design phase of the Project.
The Panel recommend higher flows still be used in Detailed Design phase to ensure
higher velocities in particular are accounted for.
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Accepted subject to ARTC
Updated response provided in updated Technical Note, with Higher design flow estimates are to be used in Detailed Design phase to ensure itting to Panel’ Higher design flow estimates are to be used in Detailed Design phase to ensure
B2G Nicol Creek B2G.N3 Parameters used in URBS model. P P . ‘p P ' 25 ,g g. L . ' &n P committing o. ane S .lg Ig, e ! . ; NP
updated text highlighted. higher velocities in particular are accounted for. recommendations being addressed | higher velocities in particular are accounted for.
in Detailed Design
Final loss rates not detailed. Potential variation in loss rates could ARTC have detailed loss rates and given undertaking to include in next report. This
i iled. ial variation i ul
B2G Nicol Creek B2G.N4 N O8O Responded to in Technical Note 25 |is acceptable noting that the ultimate response to N2/N3 may result in the adoption | Closed n/a
mask with other URBS -
of different loss values.
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's recommendations being addressed [committing to Panel's
B2G Nicol Creek B2G.NS The adopted TUFLOW HPC engine is not the latest version. To be addressed in Detailed Design 5 |hecerte e e 8 Hng to ! Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
Not all base model files provided to verify critical duration/temporal Accepted subject to additional Further justification of the temporal pattern and critical duration selection to be
B2G Nicol Creek B2G.N6 tles provi verify critical duration/temp: To be addressed in Detailed Design 25 |Response proposes to address in Detailed Design. Accepted subject to additi urther justification poral p tical durati !
patterns. information in Revised Draft EIS | provided in the Revised Draft EIS.
Now that subcatchment map has been supplied, most of the inflows are considered
to be in a reasonable position except sub-catchment 12. The response states that
B2G Nicol Creek B2G.N7 Location of inflows applied to the hydraulic model are inconsistent. Responded to in Technical Note 25 there is an issue but that the change (splitting the inflow and applying in two Closed n/a
locations) was necessary to reflect the catchment and that the impact of the change
is minimal.
Accepted subject to ARTC
No losses applied to bridge “opening”. Bridge losses not calibrated or Accepted subject to ARTC committing to Panel's recommendations being addressed |committing to Panel's
82G Nicol Creek B2G.N8 Dsacs aPP ge opeling - Brice To be addressed in Detailed Design a5 |fecepted sl € € € to Panel's Detailed Design to include bridge losses and to look at alternate approaches.
verified against alternate methods. in Detailed Design. recommendations being addressed
in Detailed Design
Seems a reasonable way forward as long the level of detail in the final report is
d ite. So far the details in the Technical Not t of sufficient detail
B2G Nicol Creek B2G.N9 Level of detail in Technical Report. Responded to in Technical Note 5 |3cequate. Sofarihe detalls in the Technical Note are not of sutticient detall. ——¢5c09 n/a
though. Also note that the commitment is for 'some’ which is not an overwhelming
commitment to change the report.
Accepted subject to ARTC
§ ) ) ) . } . : P ject to For Detailed Design, further sub-division of sub- and adj of
Sub-catchment extents only partially based on railway alignment. No X . X Accepted subject to ARTC committing to Panel's r ions being to Panel's . N B
B2G Back Creek B2G.BC1 o To be addressed in Detailed Design 18 N . ) . . catchment boundaries to reflect areas upstream and downstream of the alignment is
changes made between existing and developed cases. in Detailed Design. recommendations being addressed necessan
in Detailed Design v
Insufficient information is provided in relation to the Canal Creek FFA ARTC has raised flow to agree with QRT. Given other uncertainties associated with
B2G Back Creek B2G.BC2 and its use in the validation process. Design flows lower than RFFE and High Responded to in Technical Note 18 |modelling, propose that this is reasonable and acceptable. Note: need to ensure  |Closed n/a
QRT values. that changes in impacts need to be to affected
Areal Reduction Factor (ARF) derived at downstream catchment
(ARF) . : s B Updated response provided in updated Technical Note, with Flows now raised to match QRT values and the focal point used for the ARF moved  |Accepted subject to additional Flows now raised to match QRT values and the focal point used for the ARF moved to
B2G Back Creek B2G.BC3 boundary rather than at crossing. Apparent inconsistency between Medium o 18 . i N N ; o ¥ . N y
? ! X N N updated text highlighted. o rail location. Revised Draft EIS to adopt the revised approach. information in Revised Draft EIS | rail location. Revised Draft EIS to adopt the revised approach.
values in Technical Report and in model files.
The model was extended to encompass 10 flood mark locations from the 2010
event that would be solely as a result of local creek flows. The updated URBS model
Updated response provided in updated Technical Note and (to increase flows to the QRT values) uses an alpha of 0.85 with losses adjusted to Accepted subject to additional
B2G Back Creek B2G.BC4 Calibration/ validation of hydraulic model. Medium  |validation against the 2010 event undertaken. Updated text 18 match the QRT flows. For the 2010 event simulation, losses have reverted backto |, f P ti AJ Revised Draft EIS Results from the 2010 event validation to be documented in the Revised Draft EIS.
information in Revised Draf
in Technical Note has been highlighted. ARR2019 values. It is not detailed what the differences in losses ultimately were.
The resultant comparison of flood levels at the 10 flood marks is reasonable with an
overall bias of +25mm.
Final loss rates not detailed. Potential variation in loss rates could
B2G Back Creek B2G.BCS . . . Responded to in Technical Note 18 Given commitment to higher flow, it is acceptable now. Closed n/a
mask with other URBS
Accepted subject to ARTC
- . . . . Accepted subject to ARTC to Panel's ions bein to Panel's . - . "
B2G Back Creek B2G.BC6  |The adopted TUFLOW HPC engine is not the latest version. To be addressed in Detailed Design 18 |fecepted subje ' s : > Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
Flow estimates produced by hydrologic model differ from those
B2G Back Creek B2G.BC7 . P . v Y € ) Responded to in Technical Note 18 itivity has been as Closed n/a
using C River hy gic model.
B2G Back Creek B2G.BC8 Not all base model files provided to verify critical duration/temporal To be addressed in Detailed Design 18 f\ccepted subJeFt to ARTC committing to Panel's recommendations being addressed Accepted. sul?Ject to additional Furtherj\{st\flcanon.of the temporal pattern and critical duration selection to be
patterns. in Detailed Design. information in Revised Draft EIS | provided in the Revised Draft EIS.
- . Accepted subject to ARTC
The need to sub-divide sub-catchment 09 confirms that our recommendation to tting to Panel’
committing to Panel's
B2G Back Creek B2G.BC9 Location of inflows applied to the hydraulic model are inconsistent. Responded to in Technical Note 18 further refine the catchments is justified. Further refinement is to be included in the recommengdations being addressed Sub catchment layout to be refined in Detailed Design.
Detailed Design phase together with correct inflow application. " e
in Detailed Design
Accepted subject to ARTC
B2G Back Creek B2G.BC10 Nu_lt?sses a?plied to bridge “openings”. Bridge losses not calibrated or To be addressed in Detailed Design 18 Accept?d subje.ct to ARTC to Panel's r ions being to Panel's Detailed Design to confirm reasonableness of bridge losses using alternate
verified against alternate methods. in Detailed Design. r being pp!
in Detailed Design
B2G Back Creek B2G.BC11 Level of detail in Technical Report. Responded to in Technical Note 18 S:ems at reasonable way forward as long as the level of detail in the final report is Closed n/a
adequate.
Response provided in updated Technical Note. Commitment
added to update Revised Draft EIS with associated impacts
Justification for flood level and velocity impacts and changes to time N P evt RS W ated Imp; Revised Draft EIS to document all impacts against the updated FIOs and justify why |Accepted subject to additional ~|Revised Draft EIS to document all impacts against the updated FIOs and justify why
B2G Back Creek 82G.BC12 against the FIOs with further justification to be provided. 18 N s . o X N e
of submergence. S 3 ) any impacts were not within the FIOs. information in Revised Draft EIS any impacts were not within the FIOs.
Updated text has been highlighted in Technical

FINAL 06/09/22

Issues Management Register - B2G

Page 7/12



k) Wma =% IR Somr

WATER TE

Technical
. Draft Report Level of
Section  Model Name Py S Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
Accepted subject to ARTC
Whether the immunity of the local public road (at the first point of Accepted subject to ARTC committing to Panel's r ions bein i to Panel’ Detailed Design needs to demonstrate that the impact on road flood immunity is
826G Back Creek B2G.BC13 e v P { rstp Responded to in Technical Note 1g  |Accepted suble e s © Panels 8] " imp ! v
overtopping) is adversely affected. in Detailed Design. being for the proposed drainage structures to be adopted.
in Detailed Design
Accepted subject to ARTC
. o 8 N . p. N ) N As part of Detailed Design, it will be necessary to ensure that the velocity of flow
i . i » . i X Accepted subject to ARTC committing to Panel's recommendations being addressed |committing to Panel's > part _ "
B2G Back Creek B2G.BC14  |Potential for scour to occur given generally poor soil conditions. To be addressed in Detailed Design 18 | ¥ : N ; (including an allowance for climate change) does not result in scour on a case by case
in Detailed Design. recommendations being addressed basis.
is.
in Detailed Design
826 Condamine River 826.01 The existing scenario hydrologic model has been used with minimal Responded to in Technical Note 14 |Given large upstream catchment area, the minor discrepancy in catchment areais |\ - e
alteration to account for local features. likely to be insignificant.
The joint calibration generally presents a reasonable match to gauged
peak water levels. However, there are discrepancies between the 1991 X X . X "
Commitment added to updated Technical Note to issue Accepted subject to additional
B2G Condamine River B2G.C2 and 2013 event gauged peak water levels. Furthermore, there are High mmi up ' fssu 14 |Revised Draft EIS to document the recalibration of the model. Refer to issue 19, |/ ccePred subject to additi Revised Draft EIS to document the recalibration of the model. Refer to issue C19.
ne = € ° e revised model. information in Revised Draft EIS
significant differences in recorded versus modelled shape and timing
of peaks.
The comparison between the 2010 flood mark levels and modelled "e';' c|3 'Sff'_"’_ke:‘t ftem mi't':‘e"'se‘:_[)":f‘f_'s ‘? d°°‘f"::":l th; 'e“:('l;',::“’" of the Item C3 is linked to Item C19. Revised Draft EIS to document the recalibration of the
. L . . . . model sufficiently to present the spatial distribution of the flood mark differences . - . R N
. levels shows a bias towards underestimation of levels. There is also no Commitment added to updated Technical Note to issue ¥ to presen P ! ! Accepted subject to additional model sufficiently to present the spatial distribution of the flood mark differences to
B2G Condamine River B2G.C3 . . ’ y " I - High . 14 to demonstrate that there is no pattern to the results, meaning that the debris . L . . N .
inclusion or discussion regarding validation to 2013 historic flood revised model. . e . g . information in Revised Draft EIS  [demonstrate that there is no pattern to the results, meaning that the debris marks
marks are not showing a specific area as being too low or too high. This has not N o . .
marks. N N are not showing a specific area as being too low or too high.
been documented in the Technical Note.
Critical duration and temporal pattern selection are based on a single X X
ARTC believe this assessment has already been completed
B2G Condamine River B2G.C4 discharge location. It has therefore not been adjusted to assess High ) NN L v ) P 14 A thorough sensitivity analysis has been carried out and is reasonable. Closed n/a
" . N . with results provided in Revision B of Technical Note.
different locations of interests throughout the alignment.
The ARF appears to have been set based on each of the sub-model
extents . It has therefore not been adjusted to assess different Commitment added to updated Technical Note to issue
B2G | CondamineRiver |  B2G.C5 eIt n High " i 14 |New updated hydrology results provided which justifies response. Closed n/a
locations of interest throughout the alignment. Furthermore, the revised model.
adopted sub-model ARF values could not be replicated.
The figure shows changes in flood level only on the flood fringes. Change in flood
level impacts in the 1% AEP event are not meaningfully affected. It is unclear if it
The adopted approach for applying internal design flow inputs does affects smaller events (smaller than the 1% AEP event), so that should be checked
- prec opp) " appyine M puts coe ' Response provided in updated Technical Note, with updated by the ARTC for the Revised Draft EIS. The figures also show that flood levels in the | Accepted subject to additional  |Revised Draft EIS to present results applying internal design flows in an industry
B2G Condamine River B2G.C6 not follow standard practice. The inflow polygons negate the routing High L 14 . N ) . L N
. o ) text highlighted. default source-area inflow approach are typically lower on the fringes and rarely at |information in Revised Draft EIS standard way.
calculations undertaken within the hydrologic model. o !
flood sensitive receptors does the difference exceed 20 mm. There are some
locations with changes in excess of 100 mm, but these are not at flood sensitive
receptors.
The URBS model differs from the recommended centroidal inflow
B2G Condamine River B2G.C7 approach and instead routes flow to the downstream end of the sub- Responded to in Technical Note 14 The Panel has noted the response and is acceptable. The item can be closed. Closed n/a
Initial and continuing loss selection has been based on ARR Data Hub Accepted subject to additional
B2G Condamine River B2G.C8 " s € Responded to in Technical note 14 |Acceptable but update report with commentary to close off. Accepted sub) Provide updated information for Revised Draft EIS.
and not informed by the calibrated modelling that was undertaken. information in Revised Draft EIS
Accepted subject to ARTC
The TUFLOW model incorporates a forced model build of 2017-09-AC- Accepted subject to ARTC to Panel's bein| !
B2G Condamine River B2G.C9 ) P To be addressed in Detailed Design 14 |Pccepted suble ! 8 to Panel's Adopt the latest version of TUFLOW HPC engine in Detailed Design.
iSP-w64. in Detailed Design. recommendations being addressed
in Detailed Design
Ridge lines have been included in the TUFLOW model to enforce Accepted subject to ARTC
dway levels. H i locaty thy to b Accepted subject to ARTC committing to Panel's r ions bein to Panel’ In some locations, there appears to be gaps in this application which allows flow to
B2G Condamine River B2G.C10 .ma Yvay eYe 5_ owgver, In some locations, there appears to be gaps To be addressed in Detailed Design 14 N P y o ) s s o_ ane S PP g‘ p PP N .
in this application which allows flow to pass through roadway in Detailed Design. recommendations being addressed |pass through roadway embankments. This issue to be addressed in Detailed Design.
embankments. in Detailed Design
Accepted subject to ARTC
B2G Condamine River B2G.C11 Culverts at _existing minor waterW§v cross?ngs, especially those under To be addressed in Detailed Design " ‘I-\ccept?d subje.ct to ARTC to Panel's r being to Panel's The mod.el is to be updated in Detailed Design to test the sensitivity of the model to
the Gore Highway, have not been included in the TUFLOW model. in Detailed Design. recommendations being addressed |the missing culverts.
in Detailed Design
Accepted subject to ARTC
The “CUMULATE” loss approach has been applied to all design bridges Accepted subject to ARTC committing to Panel's r ions bein to Panel' The default PORTION loss method be adopted in future model runs to ensure
B2G Condamine River B2G.C12 PP PP 8 & To be addressed in Detailed Design 14 N P N o ) s s o Pane 5 . ) p‘ )
(as opposed to the default PORTION loss method). in Detailed Design. being results in extreme events in Detailed Design.
in Detailed Design
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There are several issues with the modelling approach adopted for the
Condamine (north branch) crossing at the proposed rail alignment.
B2G Condamine River B2G.C13 these issues include high velocity results presented in the 1% AEP High Responded to in Technical Note 14 Checks confirm approach is and providing appropri; it Closed n/a
event, missing HX boundaries and no representation of the proposed
rail bridge in the 1D channel.
The sensitivity test demonstrates that the hydraulic outcomes presented in the
" : " . . . . Draft EIS are with isolated i which could generate . . ARTC to adopt a Quadtree approach for Condamine floodplain design culverts alon
. . The boundary arrangements utilised to link the one-dimensional . ARTC will issue the revised Condamine model to the Flood N ) ) B Accepted subject to additional P ) PP ) P & . 8
B2G Condamine River B2G.C14 . N -~ High N 14 impacts that are locally conservative. ARTC will adopt a Quadtree approach for . L . the embankment and refine all culvert connections as part of the update. This is to
culverts to two-dimensional systems appear to be deficient. Panel to address these questions. ; Ay cor ! information in Revised Draft EIS 8 X -
Condamine floodplain design culverts along the embankment and refine all culvert be included in the Revised Draft EIS.
connections as part of the update.
Cross drainage culvert structures under the rail alignment at one
B2G Condamine River B82G.C15 location (north of Pampas Pit Road) have been represented using two-| ~ Medium  [Responded to in Technical Note 14 |The Panel agrees that the response is acceptable. Closed n/a
dimensional layered flow constriction shapes.
Additional testing of Back Creek indicates minimal variance between the EIS
Limited rovided for undertaken modelling and the various sensitivity scenarios - the Panel agrees based on this
B2G | CondamineRiver |  B2G.C16 ) ton pros ) Medium  |Responded to in Technical Note 14 € and. Y anel 8 ) Closed n/a
with respect to the interaction of Back Creek and the Condamine. work that the influence of Back Creek on the Condamine, when focussing on the
impacts generated by the alignment, is appropriately considered.
Commitment added to updated Technical Note to provide
- o X X . . iment added to upd P Further information on selection of crop Manning's roughness to be provided in the |Accepted subject to additional Further information on selection of crop Manning's roughness to be provided in the
B2G Condamine River B2G.C17 Limited information provided for crop Manning’s roughness selection. further justification in Revised Draft EIS. Updated text has 14 N N I N N
o . i Revised Draft EIS. information in Revised Draft EIS  |Revised Draft EIS.
been highlighted in Technical Note.
Flow distribution differences across the floodplain between the Back
N Creek model and Condamine model is currently not addressed. Response provided in updated Technical Note, as
B2G Condamine River B2G.C18 v ’ esponse p P 14 |Extreme event commentary has been added. Closed n/a
Furthermore, flow outbreaks (from Back Creek) occur in extreme highlighted.
events which are not reciprocated in the Condamine model.
These Comments Relate to the new revised Condamine Model provided to the Panel: These Comments Relate to the new revised Condamine Model provided to the Panel:
While C2, €3, C11 and C15 need to be addressed in the Revised Draft EIS, the Detailed While C2, €3, C11 and C15 need to be addressed in the Revised Draft EIS, the Detailed Design
Design phase should include the following: phase should include the following:
1. Anew command was added to the TUFLOW model: "SGS Map Extent Trim == All". This 1. Anew command was added to the TUFLOW model: "SGS Map Extent Trim == All". This
command trims the flood extent at partially wet cells. This risks not showing impacts at command trims the flood extent at partially wet cells. This risks not showing impacts at flood
flood sensitive receptors or on private properties. ARTC should confirm that it is showing sensitive receptors or on private properties. ARTC should confirm that it is showing impacts
impacts everywhere and should consider disabling the command; everywhere and should consider disabling the command;
2. The application of river roughness is (spatially) more coarse in the extension area. This 2. The application of river roughness is (spatially) more coarse in the extension area. This
makes the channel of the extension smoother than the remainder of the model, potentially makes the channel of the extension smoother than the remainder of the model, potentially
resulting in slightly lower water levels. The impacts of this are likely to be minor, but it resulting in slightly lower water levels. The impacts of this are likely to be minor, but it should
should be investigated and potentially adjusted; be investigated and potentially adjusted;
3. Part of the downstream portion of the model has no inflows applied (10km downstream 3. Part of the downstream portion of the model has no inflows applied (10km downstream of
il Plai i i i il Wei Accepted subject to ARTC il Plai i i i il Wei
Analysis of the combined FFA approach shows that it may be » ‘ . . of C?Cﬂ PlvalnsL That being, fald,.the confluence Is. 10km downstream of the‘ Cecil Y‘/elr gauge P‘ X Jl / Fec\\ .P\alns]. That beln; salfi, the confluence.ls 10km downstream of tr!e Cecl.l Weir gau.ge and
. . . N e . Commitment added to Technical Note to issue revised and is unlikely to affect calibration results, meaning that no further action is required for committing to Panel's is unlikely to affect calibration results, meaning that no further action is required for this
B2G Condamine River B2G.C19 the of flow issues between the 14 . . " P
North Condami d Condamine Ri model. this item; recommendations being addressed |item;
orth Condamine and Condamine Rivers. 4. Roads and railways in the extension area have not been enforced, which could affect in Detailed Design 4. Roads and railways in the extension area have not been enforced, which could affect flood
flood levels; levels;
5. 2m LiDAR data was adopted when 1m LiDAR data was available. Additionally, design 5.2m LiDAR data was adopted when 1m LiDAR data was available. Additionally, design
railway embankment was applied as 2m grids instead of 1m grids (or a TIN). Previously, this railway embankment was applied as 2m grids instead of 1m grids (or a TIN). Previously, this
was fine, but with the adoption of sub-grid sampling, this means that some definition in the was fine, but with the adoption of sub-grid sampling, this means that some definition in the
model has been unnecessarily lost. This should be tested and implemented if it affects model has been unnecessarily lost. This should be tested and implemented if it affects
results; results;
6. Part of the downstream model extent is missing an outflow boundary, so some of the 6. Part of the downstream model extent is missing an outflow boundary, so some of the
larger flows are being contained by a hard boundary; larger flows are being contained by a hard boundary;
7. Cecil Weir, the adjacent upstream rail bridge and the downstream road bridge have not 7. Cecil Weir, the adjacent upstream rail bridge and the downstream road bridge have not
been explicitly modelled. They should be added to the model; and been explicitly modelled. They should be added to the model; and
8. The bridge crossing 3km upstream of the downstream boundary has not been included 8. The bridge crossing 3km upstream of the downstream boundary has not been included and
and should be. should be.
Accepted subject to ARTC
Sensitivity testing has been undertaken for climate change and Response provided in updated Technical Note, as comr::imn t; Panel's
B2G Condamine River B2G.C20  |blockage factors but does not appear to have resulted in any changes esponse pi P g 14 |Climate change and blockage scenarios to be assessed at Detailed Design. s Climate change and blockage scenarios to be assessed at Detailed Design.
N highlighted. recommendations being addressed
to the design. ; " .
in Detailed Design
The Revised Draft EIS should be updated to include the details of an updated
. ) ) p' o ) P . The Revised Draft EIS to be updated to include the details of an updated assessment
Impacts for events up to the 1% AEP event are noted in most areas. . 5 assessment of impacts using FIOs, including information on properties and sensitive § - N N A Ny
. _ > Response updated in updated Technical Note, as > : Accepted subject to additional of impacts using FIOs, including information on properties and sensitive receptors
B2G Condamine River B2G.C21 However, there are several impacts greater than the flood impact 14 receptors that were previously undocumented. Where those impacts exceed the

objectives due to newly flooded areas which have not been reported.

highlighted.

FIOs, justification should be given to explain why it is not practical to achieve the
FIOs.

information in Revised Draft EIS

that were previously undocumented. Where those impacts exceed the FIOs,
justification should be given to explain why it is not practical to achieve the FIOs.
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Action Required

Commitment added to updated Technical Note to provide

The Revised Draft EIS to be updated to include the details of all impacts including

Accepted subject to additional

The Revised Draft EIS to be updated to include the details of all impacts including

B2G Condamine River 82G.C23 Level of detail in Technical Report. appropriate impact assessment in Revised Draft EIS. 14 [those that exceed the agreed FIOs with justification where the FIOs are exceeded [\ ." o B L | those that exceed the agreed FIOS with justification where the FIOs are exceeded
Updated text in Technical Note has been highlighted. after mitigation. after mitigation.
Westbrook & D
B2G s C:[e,:ks i B2G.CC1 No climate change modelling has been undertaken. Medium Responded to in Technical Note 15 CC analysis is included. Closed n/a
An alternative hydrologic and hydraulic model for Gowrie Creek was
) recently developed by TMR for Stage 2C of the Toowoomba North ) ) Details of the adopted hydrologic and hydraulic modelling parameters will be Accepted subject to additional | Details of the adopted hydrologic and hydraulic will be
B2G Gowrie Creek B2G B2G.GC1 South Transport Corridor (TNSTC) project. The models correct most of Medium Model to be issued to Flood Panel. 17 N . . . L . . . .
. PR included in the Revised Draft EIS. information in Revised Draft EIS included in the Revised Draft EIS.
the identified issues from the ARTC models used for the current
studies.
| hi link: I i I
B2G  |Gowrie CreekB2G|  Bac.Gca | °cVerd subcatchment nodes and links were placed incorrectly and High  |Model to be issued to Flood Panel. 17 |The Panel agrees the response is acceptable. Closed n/a
changed from the previous studies.
hi ff he XPRAFT: | ial X
B2G  |GowrieCreekB2G|  Bac.Gey  |Cichment areas differ between the S model and spatial data. |\ Viodel to be issued to Flood Panel. 17 |The Panel agrees the response is acceptable. Closed n/a
There are also gaps and overlaps in catchment boundaries.
B2G Gowrie Creek B2G B2G.GC4 The subcatchments were not split at the alignment. Medium Model to be issued to Flood Panel. 17 The Panel agrees the response is acceptable. Closed n/a
h F - " - -
B2G | Gowrie CreekB2G|  B2G.GCS :s::‘:re'::m areas were found to be inconsistent or incorrect in High  |Model to be issued to Flood Panel. 17 |The Panel agrees the response is acceptable. Closed n/a
B2G  |Gowrie CreekB2G|  B2G.Ges  |Detention/retention basins and their details were not always accurate High  |Model to be issued to Flood Panel. 17 |The Panel agrees the response is acceptable. Closed n/a
and they were not always linked correctly in the hydrologic model.
X e . The critical duration was comprehensively assessed to capture the range of local X . The critical duration was comprehensively assessed to capture the range of local
The rainfall losses for both historical and design storm events are not Accepted subject to additional
B2G Gowrie Creek B2G B2G.GC7 - - © High Model to be issued to Flood Panel. 17 catchments draining to the alignment. Additional detail on the method adopted will |, P N AJ N catchments draining to the alignment. Additional detail on the method adopted will
sufficiently justified. N N 0 5 | information in Revised Draft EIS N N ° N iy
be included in the Revised Draft EIS to provide further clarity. be included in the Revised Draft EIS to provide further clarity.
The January 2011 event's rainfall distribution was inconsistent in
lecti f pluvi hs to define t | variation. Th lied
B2G  |Gowrie CreekB2G|  B2G.GC | -C oo ion Of PUVIograpns to define temporal variation. The applie High  |Model to be issued to Flood Panel. 17 |The Panel agrees the response is acceptable. Closed n/a
total rainfall was also somewhat inconsistent with recorded rainfall,
mainly in the Highfields area of the model.
The rating curves at the DNRM stream gauges have not been verified Additional information provided in updated Technical Note, Technical Note (1/12/2021) shows deviation between DNRM rating and TUFLOW
B2G | GowrieCreekB2G|  B2G.GCO || onE UM gauve High o ? i 17 (1/12/2021) ‘ ’ gene Closed n/a
with a hydraulic model. as highlighted. only for flows up to 120m3/s. Adoption of the DRNM rating seems appropriate.
The original Item/Issue contained a typographical error, 350 m3/s should have been
150m3/s. Response 3.15 to Item GC15 discusses the design event peak flows. They
An additional two years of data is now available at the Oakey gauge. o . o ' show a good match to the expected quantiles for Cranley, but a poor match at
Additional information provided in updated Technical Note,
B2G Gowrie Creek B2G B2G.GC10 This data includes a flood peak greater than 350 m3/s which is likely to’ Medium a5 highlighted P P 17 Oakey. This is a similar outcome to previous modelling. Given the uncertainties in  |Closed n/a
change the FFA estimate. Bhiightec. the modelling, the findings from updating the FFA estimate are acceptable, but the
Panel notes the ARTC intention to refine channel/floodplain storage and improve
the match in Detailed Design.
) Some hydraulic controls, such as existing roads and railways, were not . . .
B2G Gowrie Creek B2G B2G.GC11 = y i High Model to be issued to Flood Panel. 17 [The Panel agrees the response is acceptable. Closed n/a
enforced within the Existing Case hydraulic model.
S isting devel ts of the floodplain h t by I
i:;f Zt':t;;g sli::spemxii't‘i: OART?: s::v: aolfnthaevrea::va e‘:;‘ctzz::l;la ARTC to state assumptions around works to be constructed prior or post
Seco:d RS Ngass o Detve"m" b ‘gﬂme o construction of Inland Rail (InterlinksQ and Chariton North USMP). Accented subject to additional | ARTC t0 state assumptions in Revised Draft E1S around works to be constructed prior
B2G Gowrie Creek B2G B2G.GC12 8 8 . N ; High Model to be issued to Flood Panel. 17 The design case TUFLOW model is missing Inland Rail roughnesses. . P . . or post construction of Inland Rail (InterlinkSQ and Charlton North USMP).
developments are proposed that may be built before Inland Rail that . ) N information in Revised Draft EIS N L :
It is not clear whether available ARTC corridor survey information has supplemented The design case TUFLOW model is missing Inland Rail roughnesses.
have also not been tested for Q and the TNSTC base case model
Charlton North Urban Stormwater Management Plan works. B
St | existi Ivert: delled with i ct | hs and
B2G Gowrie Creek B2G B2G.GC13 ever.a €XIStIng culverts were modetie! .WI ‘In.corre. engths an High Model to be issued to Flood Panel. 17 The Panel agrees the response is acceptable. Closed n/a
were incorrectly placed (outlets placed in existing rail embankment).
The ds t itflow bound: 1 is st than the ch: |
B2G Gowrie Creek B2G B2G.GC14 € downstream outflow boundary slope Is steeper than the channe Model to be issued to Flood Panel. 17 The Panel agrees the response is acceptable. Closed n/a

slope.

FINAL 06/09/22

Issues Management Register - B2G

Page 10/12




L\ wma

Deltares F)?
s

-,
il

> B
‘w7 BMT Wi

Technical
Draft Report Level of
Section  Model Name Py o Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
Accepted subject to ARTC
During Detailed Design the channel routing upstream of Cranley is to be refined to mm:‘imn mj panel's During Detailed Design the channel routing upstream of Cranley is to be refined to
B2G Gowrie Creek B2G B2G.GC15 The design storm event flows differed somewhat from the FFA results. Medium Model to be issued to Flood Panel. 17 improve the match at Oakey between design flows and the FFA. Additionally, the recommengdal'ons being addressed improve the match at Oakey between design flows and the FFA. Additionally, the FFA
i i
FFA is to be re-evaluated to consider 2022 large flood events. . . 3 8 is to be re-evaluated to consider 2022 large flood events.
in Detailed Design
The bridge form loss and blockage parameters were "typical" values,
but clearly not calculated in accordance with Austroads. The layer 2 o - o I . § . - N - - A
) 3 N 5 . . All existing and design bridge layered flow constrictions will be included in the Accepted subject to additional All existing and design bridge layered flow constrictions will be included in the
B2G Gowrie Creek B2G B2G.GC16 and layer 3 values are not consistent with the TMR Technical Medium Model to be issued to Flood Panel. 17 o ) . L ) o )
oy " | X X blockage sensitivity runs for the Revised Draft EIS. information in Revised Draft EIS  [blockage sensitivity runs for the Revised Draft EIS.
Guideline on Hydrologic and Hydraulic Modelling and no explanation
was provided for how the bridge parameters were derived.
B2G Gowrie Creek B2G B2G.GC17 Safety barriers were not added to the hydraulic model. Model to be issued to Flood Panel. 17 The Panel agrees the response is acceptable. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's ions bein, Panel*
B2G  |Gowrie CreekB2G| B2G.GC18  |The adopted TUFLOW HPC engine was not the latest version. Model to be issued to Flood Panel. 17 |Pecepted suble e ' € to Panel's Adopt the latest version of TUFLOW HPC engine in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
B2G Gowrie Creek B2G B2G.GC19 Not all culverts were included in the Design Case hydraulic model. Medium Model to be issued to Flood Panel. 17 The Panel agrees the response is acceptable. Closed n/a
Culvert 1D/2D connection (SX) lines are coarsely located, particularl " . .
B2G | Gowrie Creek B2G|  B2G.GC20 / fon (5X) v ocated, pe v High  [Model to be issued to Flood Panel. 17 [The Panel agrees the response is acceptable. Closed n/a
where the proposed alignment is parallel to the existing railway.
Four rectangular culverts have width contraction coefficient greater than one, ARTC
to provide clarification.
Vari istil I fi he rail alij it d h: ffici A ted subject to additional Revised infi i Ivert I ters to b ided in the Revised Draft
B2G Gowrie Creek B2G B26.6C21 Several culvert loss parameters are non-standard, Medium Model to be issued to Flood Panel. 17 arious existing culverts removed from the rail alignment do not. ?ve.su icient ! ccepte d SuVJE f:a itional evised information on culvert loss parameters to be provided in the Revised Dra
cover (e.g. GOW11_E063, GOW11_EO65), ARTC to state model limitations. information in Revised Draft EIS EIS.
Some instabilities in culverts GOW11_E013 & GOW30_E017 in close proximity to
the rail need correcting.
Some of the reported impacts were not consistent with the provided . . . i N
Ny h; for the date | . Re A |
B2G  |Gowrie CreekB2G|  B2G.GC23  |hydraulic model results, with larger impacts identified in the provided Model to be issued to Flood Panel. 17 |Noreporting on impacts has been provided for the updated model to date. Report _|Accepted sublect to additional 1\ oot based off FIOs in Revised Draft EIS.
It on impacts based off new FIOs in Revised Draft EIS. information in Revised Draft EIS
results.
\ . ion of i . \ . . . ided f ! y . itional
B2G Gowrie Creek B2G B26.GC24 ncreases n"\ duration of lnunda.tlon were r‘e‘ported on o‘cal roads, with High Model to be issued to Flood Panel. 17 No.reportmg on impacts has be‘en prévlded for the updated model to date. Report {-\ccepteq sul?Ject tf’ additional Report on impacts based off FIOs in Revised Draft IS,
no conclusions drawn as to their acceptability to Council and TMR. on impacts based off new FIOs in Revised Draft EIS. information in Revised Draft EIS
Only the 1% AEP change in duration of inundation and change in . . i i N
f | 3 |
B2G  |Gowrie CreekB2G|  B2G.GC25 |velocity was reported, which is insufficient to draw conclusions on Medium | Model to be issued to Flood Panel. g7 |Noreporting on impacts has been provided for the updated model to date. Report | Accepted subject to additiona| Report on impacts based off FIOs in Revised Draft EIS.
. . ; . ) on impacts based off new FIOs in Revised Draft EIS. information in Revised Draft EIS
change in duration of and velocity to
Future of the was not when
B2G Gowrie Creek B2G B2G.GC26 . " L © - . Medium Model to be issued to Flood Panel. 17 The Panel agrees the response is acceptable. Closed n/a
assessing future climate change, which is an unrealistic scenario.
Geomorpholo; No of upstream or channel condition and 1. All high risk sites to have detailed on-site assessments; and Accepted subject to Panel's 1. All high risk sites to have detailed on-site assessments; and
826G szG 8y 82G.G1 processes to gain an understanding of the likely rate or trajectory of Response updated in updated Technical Memo 16  [2. On-site assessment inspection to occur either during the Revised Draft EIS or at  |implementation of 2. On-site assessment inspection to occur either during the Revised Draft EIS or at
channel change. the start of Detailed Design. i the start of Detailed Design.
Geomorpholo; 1. All high risk sites to have detailed on-site assessments; and Accepted subject to Panel's 1. All high risk sites to have detailed on-site assessments; and
B2G szpc 8y B2G.G2 Impacts of minor waterway crossings not assessed. Response updated in updated Technical Memo 16 |2. On-site assessment inspection to occur either during the Revised Draft EIS or at  |implementation of 2. On-site assessment inspection to occur either during the Revised Draft EIS or at
the start of Detailed Design. i the start of Detailed Design.
826 Macintyre River 826.MR1 | APpears to be duplication of sub-catchment area in Lower and Ottley Medium | Technical Note updated to commit to this being reviewed as 1o |Revised Draft EIS to adopt the revised hydrological model and document a review of |Accepted subject to additional Revised Draft EIS to adopt the revised hydrological model and document a review of
v i URBS logic models. part of Revised Draft EIS. all sub- boundaries. i ion in Revised Draft EIS all sub- i
Lack of variation and the relatively low value of the URBS sub-model
B2G Macintyre River B2G.MR2  |beta parameter is unexpected over the wide range of topographies Medium  |Responded to in Technical Note 10 [The Panel agrees with the response and the item can be closed. Closed n/a
and landscapes.
B82G Macintyre River B2G.MR3 There were several concerns raised over the baseflow modelling Medium Responded to in Technical Note 10 Additif)na.l comme.ntarv provided on selection of baseflow parameters. Worthwhile Closed n/a
approach and results. including in reporting.
. i No discussion on the assumption of initial dam storage level adopted i i . .
B2G Macintyre River B2G.MR4 . Responded to in Technical Note 10 The Panel agrees with the response and the item can be closed. Closed n/a
in the URBS model for design events.
The critical duration for the Macintyre River at the Inland Rail
alignment was the 24-hour event in both levee scenarios in a 1% AEP Technical Note updated to commit to this being reviewed as Revised Draft EIS to review and document the critical durations and whether the Accepted subject to additional Revised Draft EIS to review and document the critical durations and whether the
B2G Macintyre River B2G.MR5 flood. This critical duration should be confirmed by the designer and Medium art of Revised D’:ah Eis. s 10 hydrologic and hydraulic models are in agreement for the 1% AEP event to show mforZ\atTon Trj\ Revised Draft EIS hydrologic and hydraulic models are in agreement for the 1% AEP event to show that
sufficient discussion in the report added. It is noted that this duration P . that the hydrologic model's routing is acceptable. the hydrologic model's routing is acceptable.
seems relatively short for the scale of the catchment.
More discussion on low flow outliers at each gauge could add value to
B2G Macintyre River B2G.MR6 the FFA. The report only mentions the multiple Grubbs Beck test was Medium Responded to in Technical Note 10 The Panel agrees with the response and the item can be closed. Closed n/a
adopted without any details on number of values omitted.
A 25% blockage factor has been applied to majority of culverts Technical Note updated to commit to this being reviewed as Accepted subject to additional
B2G Macintyre River B2G.MR7 € N PP lorty " Medium ) P € 10 Revised Draft EIS to include updated and consistent culvert blockage case. . P N ,J . Revised Draft EIS to include updated information for all culverts.
although there are six culverts where no blockage applied. part of Revised Draft EIS. information in Revised Draft EIS
lysis sh d that th i t on the ali it. ARTC h;
Upstream river boundaries have used source-area polygons. A sensitivity run has been undertaken to demonstrate the . ana VSI_S.S owec that there w.as nompact on the a ignmen ave
o . ) . - ) committed to refining placement of SA inflows. ARTC have not proposed to adopt
§ . Placement of the source-area boundaries is slightly downstream of the: impact on the Macintyre River modelling. The Technical Nne o> nave
B2G Macintyre River B2G.MR8 N N N N 10 2d_bc (boundary line) inflows, which is standard practice in TUFLOW, but have Closed n/a
boundary and in some cases not centred over the river channel/does Note has been updated with details of the assessment — ) L
o [ d that the provide a more stable flow. Considering
not cover the flood extent. undertaken and presents the findings. g ! ceare
all information, the decision is acceptable.
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Floodplain roughness appears somewhat higher than would be
B2G Macintyre River B2G.MR9 expected. Floodplain is mainly cleared so would expect <0.05. Further Responded to in Technical Note 10 The Panel agrees with the response and the item can be closed. Closed n/a
discussion in report is warranted to justify values chosen.
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's ions being itting to Panel’ The hydraulic model should be updated during the Detailed Design phase to include
B2G Macintyre River B2G.MR10 Missing hydraulic structures in existing model. Responded to in Technical Note 10 N P N Ul ) itting g o_ ane S .y N | | up uring ' gn P fnclu
in Detailed Design. recommendations being addressed | all existing and any new or modified structures.
in Detailed Design
No blockage has been applied to the substructure of bridges to Accepted subject to ARTC
i it i 3 ittil K The Detailed Desif h: hould includs it of i t of blockage factt
B2G Macintyre River B2G.MR11 acm_"m for piers or any potential debris b"_xkage No form loss Medium  |Responded to in Technical Note 10 |Can be addressed at Detailed Design when considering extreme events. committing t°_Pa"E|5_ © Detailed Design phase should Include assessment of impact of blockage factors
applied to superstructure to account for bridge deck loss. recommendations being addressed |and form losses on the performance of bridge structures.
in Detailed Design
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An alternative hydrologic and hydraulic model for Gowrie Creek was
recently developed by TMR for Stage 2C of the Toowoomba North . 5 . . y Accepted subject to . N N N
Details of the adopted hydrologic and hydraulic modelling parameters will be Details of the adopted hydrologic and hydraulic modelling parameters to be
G2H Gowrie Creek G2H| G2H.MGC1 [South Transport Corridor (TNSTC) project. The models correct most of Responded to in Technical Memo N N p, v 8 v 8P additional information in . ; p. v 8 v 8P
. PN included in the Revised Draft EIS. . included in the Revised Draft EIS.
the identified issues from the ARTC models used for the current Revised Draft EIS
studies.
Several subcatchment nodes and links were placed incorrectly and
G2H Gowrie Creek G2H| G2H.MGC2 . . P v High Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
changed from the previous studies.
G2H Gowrie Creek G2H| G2H.MGC3 Catchment areas differ between t.he XPRAFTS model an}:l spatial data. Medium Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
There are also gaps and overlaps in catchment boundaries.
G2H Gowrie Creek G2H| G2H.MGC4 [The subcatchments were not split at the alignment. Medium Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
G2H Gowrie Creek G2H| G2H.MGC5 ::;c:;i‘:‘:m areas were found to be inconsistent or incorrect in High Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
G2H Gowrie Creek G2H| G2H.MGC6 Detention/retention baslns. and their deta|.ls were not alw.ays accurate High Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
and they were not always linked correctly in the hydrologic model.
. . . The critical duration was comprehensively assessed to capture the range of local |Accepted subject to . . . . . .
The rainfall losses for both historical and design storm events are not Additional detail on the method adopted will be included in the Revised Draft EIS
G2H Gowrie Creek G2H| G2H.MGC7 sufficiently justified 8 High Responded to in Technical Memo catchments draining to the alignment. Additional detail on the method adopted |additional information in to provide further clarits P
v 3 will be included in the Revised Draft EIS to provide further clarity. Revised Draft EIS P Y-
The January 2011 event's rainfall distribution was inconsistent in
selection of pluviographs to define temporal variation. The applied
G2H Gowrie Creek G2H| G2H.MGC8 . P 8rap . p ) p’.’ High Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
total rainfall was also somewhat inconsistent with recorded rainfall,
mainly in the Highfields area of the model.
The rating curves at the DNRM stream gauges have not been verified Technical Note (6/12/2021) shows deviation between DNRM rating and TUFLOW
G2H Gowrie Creek G2H| G2H.MGC9 with a b irau“c model gaue High Responded to in Technical Memo only for flows up to 120m3/s at Cranley and conservative DNRM rating at Oakey. |Closed n/a
v ) Adoption of the DRNM rating seems appropriate.
The original Item/Issue contained a typographical error, 350 m3/s should have
been 150m3/s. Response 3.15 to Item MGC15 discusses the design event peak
An additional two years of data is now available at the Oakey gauge flows. They show a good match to the expected quantiles for Cranley, but a poor
G2H Gowrie Creek G2H| G2H.MGC10 [This data includes a flood peak greater than 350 m3/s which is likely Medium Responded to in Technical Memo match at Oakey. This is a similar outcome to previous modelling. Given the Closed n/a
to change the FFA estimate. uncertainties in the modelling, the findings from updating the FFA estimate are
acceptable, but the Panel notes the ARTC intention to refine channel/ floodplain
storage and improve the match in Detailed Design.
Some hydraulic controls, such as existing roads and railways, were not " N . .
G2H Gowrie Creek G2H| G2H.MGC11 v . e s ) ¥ High Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
enforced within the Existing Case hydraulic model.
Some existing developments of the floodplain have not been properly
incorporated, such as existing ARTC survey of the railway, ARTC to state assumptions around works to be constructed prior or post
Toowoomba Second Range Crossing and Nass Road Detention Basin. construction of Inland Rail (InterlinkSQ and Charlton North USMP). Accepted subject to ARTC to state assumptions around works to be constructed prior or post
G2H Gowrie Creek G2H| G2H.MGC12 [Some other developments are proposed that may be built before High Responded to in Technical Memo The design case TUFLOW model is missing Inland Rail roughnesses. additional information in construction of Inland Rail (InterlinkSQ and Charlton North USMP) in the Revised
Inland Rail that have also not been modelled/tested for sensitivity: It is not clear whether available ARTC corridor survey information has Revised Draft EIS Draft EIS.
InterlinkSQ and Charlton North Urban Stormwater Management Plan supplemented the TNSTC base case model.
works.
Several existing culverts were modelled with incorrect lengths and
G2H Gowrie Creek G2H| G2H.MGC13 v . xisting culv " .W| .l . . et High Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
were incorrectly placed (outlets placed in existing rail embankment).
The downstream outflow boundary slope is steeper than the channel
G2H Gowrie Creek G2H| G2H.MGC14 slope. v siop P Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
Accepted subject to ARTC
During Detailed Design the channel routing upstream of Cranley is to be refined to comr:ittin tcj: panel's During Detailed Design the channel routing upstream of Cranley is to be refined to
G2H Gowrie Creek G2H| G2H.MGC15 |The design storm event flows differed somewhat from the FFA results.|  Medium  [Responded to in Technical Memo improve the match at Oakey between design flows and the FFA. Additionally, the recommengdations bein, improve the match at Oakey between design flows and the FFA. Additionally, the
FFA is to be re-evaluated to consider 2022 large flood events. ) N g . |FFAis to be re-evaluated to consider 2022 large flood events.
addressed in Detailed Design
The bridge form loss and blockage parameters were "typical" values,
but clearly not calculated in accordance with Austroads. The layer 2 - N . - . . . Accepted subject to _— . . . . .
G2H Gowrie Creek G2H| G2H.MGC16 [and layer 3 values are not consistent with the TMR Technical Medium Responded to in Technical Memo Al existing anl.iAd>es|gr\ bridge \ayeret.i flow constrictions will be included in the additional information in All existing anfi.d.eslgn bridge Iayeret.i flow constrictions to be included in the
o . . . N blockage sensitivity runs for the Revised Draft EIS. ) blockage sensitivity runs for the Revised Draft EIS.
Guideline on Hydrologic and Hydraulic Modelling and no explanation Revised Draft EIS
was provided for how the bridge parameters were derived.
G2H Gowrie Creek G2H| G2H.MGC17 [Safety barriers were not added to the hydraulic model. Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's recommendations bein; committing to Panel's
G2H Gowrie Creek G2H| G2H.MGC18 [The adopted TUFLOW HPC engine was not the latest version. Responded to in Technical Memo P ) ! . N J e 8 . 3 Adopt the latest version of TUFLOW HPC engine in Detailed Design.
addressed in Detailed Design. recommendations being
addressed in Detailed Design
G2H Gowrie Creek G2H| G2H.MGC19 ([Not all culverts were included in the Design Case hydraulic model. Medium Responded to in Technical Memo The Panel agrees that the response is acceptable. Closed n/a
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Technical
q Draft Report Level of
Section Model Name P Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
Culvert 1D/2D tion (SX) li ly located, particularl n
G2H Gowrie Creek G2H| G2H.MGC20 ulve /2D connect .lon (%) !"es are coarsely o.ca.e p.a cularly High Responded to in Technical Memo 4 The Panel agrees that the response is acceptable. Closed n/a
where the proposed alignment is parallel to the existing railway.
Four rectangular culverts have width contraction coefficient greater than one,
ARTC to provide clarification.
Various existing culverts removed from the rail alignment do not have sufficient | Accepted subject to Revised information on culvert loss parameters to be provided in the Revised
G2H Gowrie Creek G2H| G2H.MGC21 [Several culvert loss parameters are non-standard. Medium Responded to in Technical Memo 4 cover (e.g. GOW11_E063, GOW11_EO65), ARTC to state model limitations. additional information in Draft EIS.
Some instabilities in culverts GOW11_E013 & GOW30_E017 in close proximity to |Revised Draft EIS
the rail need correcting.
Increases in duration of inundation were reported on local roads, with No reporting on impacts has been provided for the updated model to date. Report Accepted subject to
G2H | Gowrie Creek G2H| G2H.MGC22 j N o ! g High  [Responded to n Technical Memo 4 reporting on imp on pro P - R€POM) 2 qditional informationin | Report on impacts based off new FIOs in Revised Draft EIS.
no conclusions drawn as to their acceptability to Council and TMR. on impacts based off new FIOs in Revised Draft EIS. )
Revised Draft EIS
Only the 1% AEP change in duration of inundation and change in . . . Accepted subject to
Ny rti cts has by ided for thi dated model to date. Report|
G2H Gowrie Creek G2H| G2H.MGC23 |velocity was reported, which is insufficient to draw conclusions on Medium Responded to in Technical Memo 4 o.repo ng on impacts has egn prc?w edTorthe updated model to date. Repo additional information in Report on impacts based off new FIOs in Revised Draft EIS.
. . . . y I, on impacts based off new FIOs in Revised Draft EIS. .
change in duration of inundation and velocity to Revised Draft EIS
Future I of the was not when
G2H Gowrie Creek G2H| G2H.MGC24 ) ) . L ) Medium Responded to in Technical Memo 4 The Panel agrees that the response is acceptable. Closed n/a
assessing future climate change, which is an unrealistic scenario.
Include in Revised Draft EIS. Approach ) ’ g in | Accepted subject to . N ided i
I - I V! PP Comparison of flows between RFFM, QRT and Rational Method to be provided in p u ) L Comparison of flows between RFFM, QRT and Rational Method to be provided in
G2H Oaky Creek G2H.OKY1 [Justification of adopted URBS parameters. Medium  [taken will depend on outcomes of 5 . additional information in .
N Revised Draft EIS. : Revised Draft EIS.
comparison. Revised Draft EIS
Include in Revised Draft EIS. Approach Accepted subject to
- . N PP Comparison of flows between RFFM, QRT and Rational Method to be provided in epted sub) L Comparison of flows between RFFM, QRT and Rational Method to be provided in
G2H Oaky Creek G2H.OKY2 [Model validation. Medium taken will depend on outcomes of 5 . additional information in 3
. Revised Draft EIS. . Revised Draft EIS.
comparison. Revised Draft EIS
. . : . I . Accepted subject to ARTC
Sensitivity testing has shown increase in velocity with reduced Manning’s 'n". ARTC com:nttin U“J) Panel's Further sensitivity checks on roughness parameters to be performed at Detailed
G2H Oaky Creek G2H.OKY3  [Roughness Values. Address in Detailed Design 5 have agreed to complete additional modelling as part of Detailed Design and to s ) 3 . 3 v ) 8 P 3 P
N N recommendations being Design to inform the design of scour protection.
keep piers out of main channel. ) . .
addressed in Detailed Design
Accepted subject to ARTC
. N Accepted subject to ARTC committing to Panel's recommendations bein, committing to Panel's N - . N
G2H Oaky Creek G2H.OKY4  [TUFLOW Version. Include in Revised Draft EIS 5 P u ) . N ing ! ing tting . 3 Adopt the latest version of TUFLOW HPC engine in Detailed Design.
addressed in Detailed Design. recommendations being
addressed in Detailed Design
Accepted subject to
Unlikely to be a significant issue in this case if model is validated as per OKY1. The Further justification of the temporal pattern and critical duration selection to be
G2H Oaky Creek G2H.OKY5  [Temporal patterns. Include in Revised Draft EIS 5 v 8 ) N P additional information in . J N N P P
peak flow, and therefore the velocity, will be calculated. ) provided in the Revised Draft EIS.
Revised Draft EIS
" A : . P : " Accepted subject to o . . .
| fi | Y1. TH fi hi | | |
GoH Oaky Creek G2H.0KY6 | calculation of critical storm duration. Include in Revised Draft EIS 5 Unlikely to be a significant issue in .lhIS c.ase if model is validated as per OK® he additional information in FUI'U.\eI'JU.Sll |cat|on. of the temporal pattern and critical duration selection to be
peak flow, and therefore the velocity, will be calculated. ) provided in the Revised Draft EIS.
Revised Draft EIS
Pier losses to be calculated using the guidelines for backwater coefficients for Accepted subject to Pier losses to be calculated using the guidelines for backwater coefficients for
G2H Oaky Creek G2H.OKY7  [Modelling of bridge losses. Include in Revised Draft EIS 5 N ) ) 8 N 8 additional information in ) 3 N & ) 8
bridge piers and presented in Revised Draft EIS. . bridge piers and presented in Revised Draft EIS.
Revised Draft EIS
The new version of TUFLOW, combined with putting the layered flow constrictions [ Accepted subject to The new version of TUFLOW, combined with putting the layered flow constrictions
G2H Oaky Creek G2H.0KY8  [Afflux reported downstream of railway. Include in Revised Draft EIS 5 in the correct location, removes the increase. Technical Note offers to provide additional information in in the correct location, removes the increase. Technical Note offers to provide
results for this in the Revised Draft EIS. Revised Draft EIS results for this in the Revised Draft EIS.
Accepted subject to ARTC
itting to Panel" Furth itivity check h ters to be perf d at Detailed
G2H Oaky Creek G2H.OKY9 |Velocity/ changes in peak. Address in Detailed Design 5 Refer to response for OKY3. committing o. ane 5 Y . er Se."5| ity chec fon roughness para.me ers tobe periormed at betatle
recommendations being Design to inform the design of scour protection.
addressed in Detailed Design
Accepted subject to
Response in Technical Note reasonable. Additional detail will be supplied in Review and confirm that additional information regarding the change duration of
G2H Oaky Creek G2H.OKY10 [Increase in duration of inundation at 320-BRO5. Medium Include in Revised Draft EIS 5 p PP additional information in . 3 ) ) . 8 8 8
Revised Draft EIS. . inundation has been provided in the Revised Draft EIS.
Revised Draft EIS
. . " Accepted subject to
Technical Not to th f whether the diverted fl
G2H Oaky Creek G2H.OKY11 [Redirection of flow at Ch 15.05. Medium Include in Revised Draft EIS 5 N e nllca ote agrees to the review ot whether the lverted flow causes any additional information in Design of long drain and culvert to be reviewed as part of the Revised Draft EIS.
issues in the affected reach. N
Revised Draft EIS
Include in Revised Draft EIS. Outcomes of Have agreed to compare flows to RFFM, QRT and Rational. No definitive Accepted subject to
G2H Six Mile Creek G2H.SMC1 [Justification of adopted URBS parameters. Medium  |flow checks will determine what is 6 undertaking in relation to level of agreement proposed (i.e. will they increase additional information in Compare flows to RFFM, QRT and Rational Method in Revised Draft EIS.
adopted. flows to match QR if necessary to be conservative). Revised Draft EIS
Sensitivity testing has shown increase in velocity with reduced Manning's 'n'. ARTC | Accepted subject to
G2H Six Mile Creek G2H.SMC2 [Model validation. Medium Include in Revised Draft EIS 6 have agreed to complete additional modelling as part of Detailed Design and to additional information in Compare flows to RFFM, QRT and Rational Method in Revised Draft EIS.
keep piers out of main channel. Revised Draft EIS
A ted subject to ARTC
Sensitivity testing has shown increase in velocity with reduced Manning's 'n". ARTC cocrcner,;i:tinsut;el’an:l‘s Further sensitivity checks on roughness parameters to be performed at Detailed
G2H Six Mile Creek G2H.SMC3  [Roughness Values. Address in Detailed Design 6 have agreed to complete additional modelling as part of Detailed Design and keep 8 . . . . v . © P ) P
N ) recommendations being Design to inform the design of scour protection.
piers out of the main channel. . r N
addressed in Detailed Design
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Section Model Name P Response Status Note Final Panel comment Final Panel Status Action Required
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Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's recommendations bein, committing to Panel's
G2H Six Mile Creek G2H.SMC4 [TUFLOW Version. Include in Revised Draft EIS 6 P . ) . N 6 8 8 . . Adopt the latest version of TUFLOW HPC engine in Detailed Design.
addressed in Detailed Design. recommendations being
addressed in Detailed Design
Accepted subject to
o . N Unlikely to be a significant issue in this case if model is validated as per SMC1. The p N ) L Further justification of the temporal pattern and critical duration selection to be
G2H Six Mile Creek G2H.SMC5  [Temporal patterns. Include in Revised Draft EIS 6 " . additional information in . . .
peak flow, and therefore the velocity, will be calculated. ) provided in the Revised Draft EIS.
Revised Draft EIS
" - : P, B ol Accepted subject to P . . .
Unlikely to be ificant thi if model lidated SMC1. Th Furth tificati f the t | patt d critical durati lection to b
G2H Six Mile Creek | G2H.SMC6 | Calculation of critical storm duration. Include in Revised Draft EIS 6 mikely to be a significant issue in this case 1f model s valicatec as per © |additional informationin | rinerJustiication of the temporalpattern and critical curation selection to be
peak flow, and therefore the velocity, will be calculated. ) provided in the Revised Draft EIS.
Revised Draft EIS
Accepted subject to
G2H Six Mile Creek G2H.SMC7 [Downstream model boundary. Include in Revised Draft EIS 6 ARTC offering improved approach and will include in Revised Draft EIS. additional information in Revised boundary condition to be taken forward to the Revised Draft EIS.
Revised Draft EIS
Accepted subject to Pier losses to be using the for coefficients for
G2H Six Mile Creek G2H.SMC8 [Modelling of bridge losses. Include in Revised Draft EIS 6 ARTC offering improved approach and will include in Revised Draft EIS. additional information in ) 3 N 8 )
. bridge piers and presented in Revised Draft EIS.
Revised Draft EIS
. . : . M . Accepted subject to ARTC
Sensitivity testing has shown increase in velocity with reduced Manning's 'n'. ARTC comr:ittin U((J) Panel's Further sensitivity checks on roughness parameters to be performed at Detailed
G2H Six Mile Creek G2H.SMC9  |Velocity/ changes in peak. Address in Detailed Design 6 have agreed to complete additional modelling as part of Detailed Design and keep s ) 3 . 3 v ) e P 3 P
N . recommendations being Design to inform the design of scour protection.
piers out of the main channel. . | .
addressed in Detailed Design
Accepted subject to ARTC Where there are impacts, waterway stability to be considered in Detailed Design.
Response in Technical Note acceptable (will be dealt with as part of further committing to Panel's All local catchments to consider impacts for a full suite of events in the Detailed
G2H Six Mile Creek G2H.SMC10 (Increase in flood levels downstream of Ch 17.08 km. Address in Detailed Design 6 p P ¢ P gto . ¥ o P I~ . P .
design). recommendations being Design phase. In this impact assessment slope stability to be in conjunction with
addressed in Detailed Design |the geomorphologic assessment outcomes.
Accepted subject to ARTC
. - . . . " . . p. N ) . Detailed Design to consider further sub-division of sub-catchments and
Lockyer Creek The BRCFS model has been used with minimal alterations to account . N N Accepted subject to ARTC committing to Panel's recommendations being committing to Panel's N )
G2H G2H.UL1 Address in Detailed Design 7 . . N . . adjustment of catchment boundaries to reflect areas upstream and downstream
G2H for local features. addressed in Detailed Design. recommendations being .
. . . |of the alignment.
addressed in Detailed Design
Accepted subject to ARTC The latest values at the time of the project inception were adopted. The study
Lockyer Creek Accepted subject to ARTC committing to Panel's recommendations bein committing to Panel's that reviewed IFD values within the Brisbane, Ipswich, Lockyer Valley and Moreton
G2H ¥ G2H.UL2 The adopted IFD values may not be the most current. Address in Detailed Design 7 P . ) . N 8 8 8 . . . . P N v r v N
G2H addressed in Detailed Design. recommendations being Bay catchments are to be reviewed and incorporated in the Detailed Design stage
addressed in Detailed Design | of the project.
For improved calibration between hydrologic and hydraulic models the alpha
. (stream routing) should be altered, not the beta as discussed in the response. Accepted subject to A more detailed calibration to be undertaken including implementation of some
Lockyer Creek A lower beta value was adopted for local inflows than what was used - . . . } 3 . . o . L ! . ) ) N .
G2H GoH G2H.UL3 for regional inflows. Medium Updated response in Technical Note 7 Implementation of some of the more detailed techniques available in URBS, such [additional information in of the more detailed techniques available in URBS (such as spatially varied losses,
€ . as spatially varied losses, recovering initial losses etc. may produce an improved | Revised Draft EIS recovering initial losses etc.) for the Revised Draft EIS.
calibration for specific events.
For improved calibration between hydrologic and hydraulic models the alpha
Lockyer Creek The joint hydrologic/hydraulic model uses different hydrologic (stream routing) should be altered, not the beta as discussed in the response. Accepted subject to A more detailed calibration to be undertaken including implementation of some
G2H ¥ G2H.UL4 ' v slc/hy! ) 3 ¥ 8 High Updated response in Technical Note 7 Implementation of some of the more detailed techniques available in URBS, such |additional information in of the more detailed techniques available in URBS (such as spatially varied losses,
G2H parameters to the hydrologic design model. . . L . . PR, .
as spatially varied losses, recovering initial losses etc. may produce an improved Revised Draft EIS recovering initial losses etc.) for the Revised Draft EIS.
calibration for specific events.
Results shown for the impact of changing the focal point location. Sensitivit Accepted subject to Results shown for the impact of changing the focal point location. Sensitivit
Lockyer Creek The adopted ARF value is not appropriate for assessing flows at the 5 . N N p ) 8 g P . ¥ p N ! L ) p N 8 g P N ¥
G2H G2H.ULS ) High Include in Revised Draft EIS 7 testing shown to determine impact of using the local design flows. ARTC to additional information in testing shown to determine impact of using the local design flows. ARTC to
G2H G2H crossing of Lockyer Creek. . o . : N : o - :
incorporate this information in the Revised Draft EIS. Revised Draft EIS incorporate this information in the Revised Draft EIS.
Accepted subject to
Lockyer Creek Limited discussion regarding hydrologic model loss parameters and Losses to be reviewed and better discussion regarding hydrologic model loss
G2H ¥ G2H.UL6 L . & 8 1Y 8 P High Include in Revised Draft EIS 7 Response is noted and is acceptable subject to additional information from ARTC. [additional information in o 3 8 8y 8
G2H their impact on design flows. . parameters and their impact on design flows.
Revised Draft EIS
The latest available LiDAR data which includes, but is not limited to, . L . ) . Accept.ed‘ subject to ‘ARTC ’ . L . _
Lockyer Creek ) N . " N Accepted subject to ARTC committing to Panel's recommendations being committing to Panel's The latest available LiDAR data which includes, but is not limited to, the Lockyer
G2H G2H.UL7 the Lockyer Valley LGA LiDAR dataset flown 2018 to be used in Address in Detailed Design 7 . . B . . . . . N
G2H r N addressed in Detailed Design. recommendations being Valley LGA LiDAR dataset flown 2018 to be used in Detailed Design.
Detailed Design. . r .
addressed in Detailed Design
. . N ) . Accepted subject to . . ) . N
Lockyer Creek . . " . N . Revised Draft EIS to include a more rigorous hydrological assessment to improve - N L Revised Draft EIS to include a more rigorous hydrological assessment to improve
G2H G2H.UL8 Several issues with the model calibration. Updated response in Technical Note 7 N . N ) ) additional information in ) 3 3 ) 3
G2H calibration and to consider spatially varied losses. . calibration and to consider spatially varied losses.
Revised Draft EIS
Lockyer Creek The flood frequency analysis was only performed at one stream gauge Information provided for FFA assessment at Helidon, associated with the revised [Accepted subject to Information provided for FFA assessment at Helidon, associated with the revised
G2H LZH G2H.UL9  |(far downstream of the G2H crossing of Lockyer Creek), despite Include in Revised Draft EIS 7 losses and focus at Helidon. ARTC to incorporate this information into the Revised [additional information in losses and focus at Helidon. ARTC to incorporate this information into the Revised
several other stream gauges having data available. Draft EIS. Revised Draft EIS Draft EIS.
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Section Model Name Draft Report
Issue No.
Lockyer Creek
G2H oc Leer ree G2H.UL10 |The adopted TUFLOW HPC engine was not the latest version.
Lockyer Creek
G2H oc Leer ree G2H.UL11 |lssues surrounding the application of hydraulic roughness.
GaH Lockyer Creek GaH.ULL2 Varied and {nconslstent approaches adopted to apply inflows within
G2H the hydraulic model.
GoH Lockyer Creek G2H.ULL3 Differing source area inflows used between historic and design
G2H models.
G2H LOthg:reek G2H.UL14  |Missing hydraulic structures in existing model.
Lock k
G2H o yGleHCree G2H.UL15 |Bridge losses are identical at all bridges.
Geomorpholof No assessment of upstream or downstream channel condition and
G2H Gsz 8y G2H.G1 processes to gain an understanding of the likely rate or trajectory of
channel change.
Geomorphology . "
G2H G2H G2H.G2 Impacts of minor waterway crossings not assessed.
FINAL 6/09/2022

Level of
Importance

Response Status

Technical
Note
Number

Final Panel comment

Accepted subject to ARTC committing to Panel's recommendations being

Final Panel Status

Accepted subject to ARTC
committing to Panel's

Action Required

Include in Revised Draft EIS 7 addressed in Detailed Design. recommendations being Adopt the latest version of TUFLOW HPC engine in Detailed Design.
addressed in Detailed Design
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's recommendations bein; committing to Panel's Issues surrounding the application of hydraulic roughness to be addressed in
Address in Detailed Design 7 pred sublect to AT € € g0 bane o surounding the app v €
addressed in Detailed Design. recommendations being Detailed Design.
addressed in Detailed Design
n/a 7 Agre?d the issue is unlikely to present large issues to the overall scheme given the Closed n/a
locations of concern.
Accepted subject to ARTC
. . N Differing source area inflows used between historic and design models to be committing to Panel's Differing source area inflows used between historic and design models to be
Address in Detailed Design 7 . . N . . . . .
addressed in Detailed Design. recommendations being addressed in Detailed Design.
addressed in Detailed Design
Accepted subject to ARTC
Address in Detailed Design 7 The hydraulic model should be updated during the Detailed Design phase to committing to Panel's The hydraulic model should be updated during the Detailed Design phase to
© include all existing and any new or modified structures. recommendations being include all existing and any new or modified structures.
addressed in Detailed Design
Accepted subject to " . . -~
. . o N . " e . - Pier losses to be using the guidelines for coefficients for
Include in Revised Draft EIS 7 Individual bridge losses to be reviewed and updated for Revised Draft EIS. additional information in ) ) . 8 . @
) bridge piers and presented in Revised Draft EIS.
Revised Draft EIS
Accepted subject to Panel's
B . 1. All high risk sites to have detailed on-site assessments; and i P ,J 1. All high risk sites to have detailed on-site assessments; and
Response updated in updated Technical N N N . ) . implementation of ) . . . : N
3 2. On-site assessment inspection to occur either during the Revised Draft EIS or at N 2. On-site assessment inspection to occur either during the Revised Draft EIS or at
Memo . . geomorphological . )
the start of Detailed Design. the start of Detailed Design.
Accepted subject to Panel's
Response updated in updated Technical 1. All high risk sites to have detailed on-site assessments; and i I:mentatijon of 1. All high risk sites to have detailed on-site assessments; and
P P P 3 2. On-site assessment inspection to occur either during the Revised Draft EIS or at P 2. On-site assessment inspection to occur either during the Revised Draft EIS or at

Memo

the start of Detailed Design.

geomorphological
assessment

the start of Detailed Design.
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Technical
q Draft Report Level of
Section Model Name P Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
. . . N N Accepted subject to . . .
Interaction between local and regional catchments does not seem to N . Develop more detailed local hydrologic models covering the relevant sub-areas of L N - Develop more detailed local hydrologic models covering the relevant sub-areas of
H2C Lockyer Creek H2C| H2C.L1 . . Updated response in Technical Note 6 - additional information in y
be appropriately captured within the models. the regional model. . the regional model.
Revised Draft EIS
Accepted subject to ARTC
) - 5 o . p. N . N Detailed Design to consider further sub-division of sub-catchments and
The BRCFS model has been used with minimal alterations to account . . N Further sub-di of sub- and of catchment boundaries [committing to Panel's N .
H2C Lockyer Creek H2C| H2C.L2 Address in Detailed Design 6 . . 3 adjustment of catchment boundaries to reflect areas upstream and downstream
for local features. to reflect areas upstream and downstream of the alignment. recommendations being )
) § . |of the alignment.
addressed in Detailed Design
For improved calibration between hydrologic and hydraulic models the alpha
The joint hydrologic/hydraulic model uses different hydrologic (stream routing) should be altered, not the beta as discussed in the response. Accepted subject to A more detailed calibration to be undertaken including implementation of some
H2C Lockyer Creek H2C H2C.L3 araJmeter:to thf h dT'oIo ic design model v 8 High Updated response in Technical Note 6 Implementation of some of the more detailed techniques available in URBS, such [additional information in of the more detailed techniques available in URBS (such as spatially varied losses,
P v 8 8 B as spatially varied losses, recovering initial losses etc. may produce an improved Revised Draft EIS recovering initial losses etc.) for the Revised Draft EIS.
calibration for specific events.
The ARF does not appear to have been adjusted to assess different
. . PP N ) " N . Results shown for the impact of changing the focal point location. Sensitivity Accepted subject to Results shown for the impact of changing the focal point location. Sensitivity
locations of interest throughout the alignment. While the use of a " Updated response in Technical Note. N oo . . " N - . M N N
H2C Lockyer Creek H2C| H2C.L4 ) > . . . Medium ) N 6 testing shown to determine impact of using the local design flows. ARTC to additional information in testing shown to determine impact of using the local design flows. ARTC to
single ARF may be appropriate, the provided information does not Include in Revised Draft EIS. N e Lo . . . . L .
PR, P incorporate this information in the Revised Draft EIS. Revised Draft EIS incorporate this information in the Revised Draft EIS.
justify its use in this manner.
Limited discussion regarding hydrologic model loss parameters and Losses to be reviewed and better discussion regarding hydrologic model loss Accepted subject to Losses to be reviewed and better discussion regarding hydrologic model loss
H2C Lockyer Creek H2C| H2C.L5 L N 8 8 1Y 8 P High Include in Revised Draft EIS 6 L . © 8 v 8 ) additional information in o . 8 8 y 8 .
their impact on design flows. parameters and their impact on design flows presented in the Revised Draft EIS. Revised Draft EIS parameters and their impact on design flows presented in the Revised Draft EIS.
The topographic setup is deemed acceptable for the purposes of the Accepted subject to ARTC
assessment undertaken. However, future stages of the project should . . N The latest available LiDAR data which includes, but is not limited to, the Lockyer ~ [committing to Panel's The latest available LiDAR data which includes, but is not limited to, the Lockyer
H2C Lockyer Creek H2C| H2C.L6 » . N . . - Address in Detailed Design 6 . . " . . . . N ; 3
utilise the latest available LIDAR data which includes, but is not limited Valley LGA LIiDAR dataset flown 2018 to be used in Detailed Design. recommendations being Valley LGA LiDAR dataset flown 2018 to be used in Detailed Design.
to, the Lockyer Valley LGA LiDAR dataset flow in 2018. addressed in Detailed Design
Accepted subject to
Revised Draft EIS to include a more rigorous hydrological assessment to improve Revised Draft EIS to include a more rigorous hydrological assessment to improve
H2C Lockyer Creek H2C| H2C.L7 Several issues with the model calibration. Updated response in Technical Note 6 N ) N N 8 ) v 8 P additional information in ) . 3 ) B ) v 8 P
calibration and to consider spatially varied losses. . calibration and to consider spatially varied losses.
Revised Draft EIS
Updated FIO criteria to be used in Revised Draft EIS to provide additional mapping Accepted subject to Updated FIO criteria to be used in Revised Draft EIS to provide additional mapping
Justification for flood level impacts and changes to time of . . . and interrogation of modelling results against FIOs. Include documentation of p . g . and interrogation of modelling results against FIOs. Include documentation of
H2C Lockyer Creek H2C| H2C.L8 High Updated response in Technical Note 6 N ) ) L additional information in N N N D
submergence. model's performance against FIOs with summary tables itemising all non- Revised Draft EIS model's performance against FIOs with summary tables itemising all non-
compliance at each flood sensitive receptor and at each bridge/culvert structure. compliance at each flood sensitive receptor and at each bridge/culvert structure.
N . ) . . . ) Accepted subject to . N A N )
. . . Updated response in Technical Note. Revised Draft EIS to document the increases and justify them in accordance with o ) L Revised Draft EIS to document the increases and justify them in accordance with
H2C Lockyer Creek H2C| H2C.L9 Increase in level at Gatton and Forest Hill area for extreme events. High ) N 6 additional information in
Include in Revised Draft EIS. the updated FIOs. ) the updated FIOs.
Revised Draft EIS
Accepted subject to Panel"
1. All high risk sites to have detailed on-site assessments; and in:cT:meenst:tiJ:n gfo anels 1. All high risk sites to have detailed on-site assessments; and
H2C Lockyer Creek H2C| H2C.L10 Potential for scour to occur given generally poor soil conditions. Medium Updated response in Technical Note 6 2. On-site assessment inspection to occur either during the Revised Draft EIS or at egmor hological 2. On-site assessment inspection to occur either during the Revised Draft EIS or at
the start of Detailed Design. 8 P 8 the start of Detailed Design.
assessment
ARTC have demonstrated that there is minimal change in results based on slightl
The adopted critical durations and Rank-6 temporal patterns do not different methodologies for selecting the critical durftion and temporal attegrn Yt
H2C Lockyer Creek H2C| H2C.L11 always match what the Panel determined to be the critical duration or Medium n/a 6 N 8 8 ) ) P P " |Closed n/a
is noted that the response refers to median although it has been assumed that
Rank-6 temporal pattern. .
this is in error and should be the mean.
Accepted subject to ARTC
Accepted subject to ARTC itting to Panel' dations bei itting to Panel" I ding th lication of hydrauli hness to be add d i
H2C Lockyer Creek H2C| H2C.L12 Issues surrounding the application of hydraulic roughness. Address in Detailed Design 6 ccepte S_U ie Ao Acomml ing to Fanel's recommendations being committing o. ane S ssue.s surrol.!n "ng the application ot hydraulic roughness fo be addressed in
addressed in Detailed Design. recommendations being Detailed Design.
addressed in Detailed Design
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Technical
q Draft Report Level of
Section Model Name P Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
There are a number of 1D/2D connection issues that exist between Differences in results quantified, showing minimal change. Final model to be
H2C  |Lockyer Creek H2c|  H2c.L13 /20 Medium ~|n/a 6 a ' € € Closed n/a
structures and channels within the model. updated regardless.
The flood frequency analysis was only performed at one stream Technical Note presents an additional FFA at Helidon and also describes specific
H2C  |Lockyer Creek H2c|  H2C.L14 equency analy VP * ) High  |n/a 6 P P Closed n/a
gauge, despite several other stream gauges having data available. reasons why other gauges were not used.
Varied and inconsistent approaches adopted to apply inflows within Agreed the issue is unlikely to present large issues to the overall scheme given the
H2C  |Lockyer Creek H2c|  H2C.L15 ! PP P PRy High  |n/a 6 eree vtop! 8 8 Closed n/a
the hydraulic model. locations of concern.
Differi infl d bety historic and desi
H2C Lockyer Creek H2C| H2C.L16 mlo:;zg source area inflows used between nistoricand design Medium n/a 6 Sensitivity analysis showed no change in results. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's recommendations bein; committing to Panel's Downstream boundary extent and application issues to be addressed in Detailed
H2C Lockyer Creek H2C| H2C.L117 Downstream boundary extent and application issues. Address in Detailed Design 6 P ) ! . N J e 8 . 3 . Y PP
addressed in Detailed Design. recommendations being Design.
addressed in Detailed Design
H2C Lockyer Creek H2C| H2C.L18 Applied minimum nodal storage area of 200 m2 by default. m n/a 6 Sensitivity analysis undertaken showing minimal impacts. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's recommendations bein; committing to Panel's The hydraulic model should be updated during the Detailed Design phase to
H2C Lockyer Creek H2C H2C.L119 Missing hydraulic structures in existing model. Address in Detailed Design 6 P . g . N 6 8 8 . . . v - P e N en P
addressed in Detailed Design. recommendations being include all existing and any new or modified structures.
addressed in Detailed Design
: P i : . N Accepted subject to . I, . . N "
_— . . . . . 0 . . Where instability is identified as important for the design, adjustment of the o . L Where instability is identified as important for the design, adjustment of the
H2C Lockyer Creek H2C| H2C.L.20 Existing and design structure flow instabilities present in modelling. Medium Include in Revised Draft EIS 6 ! v I mp . 8 ! additional information in v . " P N € u
culvert banks to be implemented as part of the Revised Draft EIS. . culvert banks to be implemented as part of the Revised Draft EIS.
Revised Draft EIS
Accepted subject to
H2C Lockyer Creek H2C| H2C.L21 Bridge losses are identical at all bridges. Medium Include in Revised Draft EIS 6 ARTC offering improved approach and will include in Revised Draft EIS. additional information in Individual bridge losses to be updated for Revised Draft EIS.
Revised Draft EIS
As ARTC was not supplied with the data, the agreement to look at the
Grandchester Alert is acceptable, and in any case, it is proposed to change to the
ICC IRFSU as part of the review. Whilst it is agreed that there is no rating for the
gauge and this affects the ability to consider calculated vs recorded flows, it does |Accepted subject to " . .
ICC IRFSU modelling and Grandchester Alert gauge data to be used in a revised
H2C Western Creek | H2C.WC1 (B1) | Additional information is available for 2011 calibration. High Include in Revised Draft EIS 5 provide a good guide to timing (which is reasonable) and peak flood level (the additional information in ) 3 n8 ) gaus Y ! i
: . . - . calibration for the Revised Draft EIS.
model is 400 mm low and would therefore require adjustment if not for the fact  [Revised Draft EIS
the ICC IRFSU model will be used). Do need to be careful that the IRFSU is adjusted
as necessary to reflect the railway, including elements such as subcatchment
boundaries.
Accepted subject to ARTC
; N N . L . . . p‘ N . N Detailed Design to consider further sub-division of sub-catchments and
Sub-catchment extents not based on railway alignment, with . . N Accepted subject to ARTC committing to Panel's recommendations being committing to Panel's . .
H2C Western Creek | H2C.WC2 (B4) |~ = N Address in Detailed Design 5 ) N N . 3 adjustment of catchment boundaries to reflect areas upstream and downstream
alignment passing through sub-catchments. addressed in Detailed Design. recommendations being .
N r . |of the alignment.
addressed in Detailed Design
. L Accepted subject to "
Inflow for main flow path (TOT034) located too far within model and ICC IRFSU modelling to be used and ensure that subcatchments are located
H2C Western Creek | H2C.WC3 (B5) w ! w path ( ) wi Include in Revised Draft EIS 5 ARTC offering improved approach and will include in Revised Draft EIS. additional information in ) ! g Y o | N |
too close to the railway. ) appropriately relative to the corridor in the Revised Draft EIS.
Revised Draft EIS
. N . . . . : N . Accepted subject to . . .
Focal point for the calculation of design rainfalls located at stream Updated response in Technical Note. IRFSU hydrology to be applied for the Revised Draft EIS assessment. Focal points o B - IRFSU hydrology to be applied for the Revised Draft EIS assessment. Focal points
H2C Western Creek | H2C.WC4 (B9) . . N 5 . . additional information in N N
gauge (well downstream) rather than also at railway. Include in Revised Draft EIS. to match the location of the corridor. ) to match the location of the corridor.
Revised Draft EIS
Applicability of areal temporal pattern set applicable to the gauge Accepted subject to
Hae Western Creek |H2C.WCS (B11) (509[FD1] !MGZ] km2) compared to .the set applicable to the t\{vo Updated response in Technical Note s IRF‘SU hydrology to be applied for the Revised Draft EIS assessment with focal additional information In IRF.SU hydrology to be applied for the Revised Draft EIS assessment with focal
main crossings (200 km2) and the point temporal patterns applicable points and temporal patterns updated. ) points and temporal patterns updated.
: Revised Draft EIS
to catchments less than 75km2 in area.
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's recommendations bein; committing to Panel's
H2C Western Creek [H2C.WC6 (B17)|Model stability. Address in Detailed Design 5 P ) ! i N J e 8 . 3 Need to remove instability as part of modelling for Detailed Design.
addressed in Detailed Design. recommendations being
addressed in Detailed Design
. Updated FIO criteria to be used in Revised Draft EIS to provide additional mapping
P . : ; ST . Accepted subject to . . N . X
Justification for flood level impacts and changes to time of N . Compliance to FIOs (and negotiations in cases where FIOs exceeded) is acceptable. - N - and interrogation of modelling results against FIOs. Include documentation of
H2C Western Creek [H2C.WC7 (B22) Updated response in Technical Note 5 ; ) additional information in ) N N D
submergence. Item Resolved (subject to Draft EIS review). . model's performance against FIOs with summary tables itemising all non-
Revised Draft EIS N - :
compliance at each flood sensitive receptor and at each bridge/culvert structure.
Compliance to FIOs (and negotiations in cases where FIOs exceeded) is acceptable. Accepted subject to Revised Draft EIS modelling results to be assessed against FIO criteria and
H2C Western Creek H2C.WC8 [Increase in level in Grandchester area for extreme events. Updated response in Technical Note 5 P . © . P " |additional information in refinement of drainage structures to be undertaken. Exceedances of these criteria
Item Resolved (subject to Draft EIS review). ) ) Lo
Revised Draft EIS to be detailed and justified.
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Issue No. Importance

Section Model Name
Number

Accepted subject to Panel's
implementation of
geomorphological
assessment

A ted subject to Panel'
1. All high risk sites to have detailed on-site assessments; and ccepted subject to Fanels

Response updated in updated Technical implementation of
P P P 4 2. On-site assessment inspection to occur either during the Revised Draft EIS or at P N
Memo " . geomorphological

the start of Detailed Design.
assessment

A ted subject to Panel'
1. All high risk sites to have detailed on-site assessments; and ceepted subject to Fanels

implementation of
4 2. On-site assessment inspection to occur either during the Revised Draft EIS or at P N
Memo " . geomorphological
the start of Detailed Design.
assessment

1. All high risk sites to have detailed on-site assessments; and
2. On-site assessment inspection to occur either during the Revised Draft EIS or at
the start of Detailed Design.

1. All high risk sites to have detailed on-site assessments; and
5 2. On-site assessment inspection to occur either during the Revised Draft EIS or at
the start of Detailed Design.

Updated response in Technical Note

H2C Western Creek [H2C.WC9 (B25)|Potential for scour to occur given generally poor soil conditions.

1. All high risk sites to have detailed on-site assessments; and
2. On-site assessment inspection to occur either during the Revised Draft EIS or at
the start of Detailed Design.

No assessment of upstream or downstream channel condition and
Geomorphology . " " .
H2C H2e H2C.G1 processes to gain an understanding of the likely rate or trajectory of
channel change.

1. All high risk sites to have detailed on-site assessments; and
2. On-site assessment inspection to occur either during the Revised Draft EIS or at
the start of Detailed Design.

G hol R dated il dated Technical
H2C eom:rzpc 008y H2C.G2 Impacts of minor waterway crossings not assessed. esponse updated in updated Technical
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Technical
Draft Report Level of
Section  Model Name (3L SUES Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
Response confirms that the modelling for the BRCFS was adopted- while the quality
of the BRCFS is acknowledged, the focus of the modelling was on Walloon and D/S,
Insufficient information is provided in relation to recorded data not the corridor and it is not certain that the model is applicable without 5 . N
. ! A ! 5 . . e co Accepted subject to additional Available data for at least level/stream gauges be tabulated and reasons for data not
cK Bremer River C2K.B1 (rainfall, pluviograph and stream gauge data) available for the Medium  |Responded to in Technical Note 6  |modification further upstream. The study has also not made full use of gauges for |, e e ore = T Batees
) N ) N . ) ) ) N information in Revised Draft EIS being included in calibration be provided in Revised Draft EIS.
calibration events and its use in modelling. which a level hydrograph is available. Recommend that available data for at least
level/stream gauges be tabulated and reasons for data not being included in
calibration be provided.
Ackr ledged and tabulated suitability of ts relative to Wall
C2K Bremer River C2K.B2 Whether events selected for calibration are appropriate. Medium  [Responded to in Technical Note 6 c now.e gec and tabulated suitaotlity o events relative to Walloon gauge, Closed n/a
supporting use of selected 1974, 2011 and 2013 events.
Whether events that have occurred subsequent to the BRCFS should It is acknowledged that it may not result in a swgnlﬁca.nt c.hange to the tallbr.anon ) - ) ) o
" . e . . . . . but the 2017 flood event to be used at least for a validation event and possibly a Accepted subject to additional 2017 flood event to be used as a calibration event or at least for a validation event
C2K Bremer River C2K.B3 be used for calibration or validation. The 2017 event is suggested as it Medium  [To be addressed in Revised Draft EIS 6 - N " . L N N . .
) 3 . calibration event given the number of gauge failures that have occurred across the |information in Revised Draft EIS with results to be documented in the Revised Draft EIS.
is recent and reasonable data is available. N N X
other events. A close match to the 2017 event would increase confidence in model.
A ted subject to ARTC
. . ) . o 8 N . CCEP_EA subject to Detailed Design to consider further sub-division of sub- and
. Sub-catchment extents not based on railway alignment, with . § § Accepted subject to ARTC committing to Panel's recommendations being addressed |committing to Panel's N
C2K Bremer River C2K.B4 . . To be addressed in Detailed Design 6 N . . . . of catchment boundaries to reflect areas upstream and downstream of the
alignment passing through sub-catchments. in Detailed Design. recommendations being addressed alignment
in Detailed Design ® i}
. - X . Noting potential increase in flow associated with implentation of IRFS, revised inputs
Inflow f fly th (TOT022) located too f: ith del and A ted subject to additi |
K Bremer River C2K.B5 nflow for main flow path ( ) located too far within model an High  |To be addressed in Revised Draft ElS 6  |ARTCoffering improved approach and will include in Revised Draft EIS. Accepted subject to additional 1, .\ ced in further design - even if it continues to make a small difference at the
too close to the railway. information in Revised Draft EIS
embankment.
The effect of the beta value on the Bremer model is
relatively minor, but was adopted partly for consistency with
the approach adopted for the other models, but mainly
because although slight, it was still a slight improvement of
the match with the gauge timing/shape. ARTC have explained why the beta value was modified, though the choice to modify
it is still viewed by the Panel as undesirable. Because its effect is minor and it is
Different URBS parameters used between hydrologic and hydraulic Accepted subject to additional Use of alpha and beta to be reviewed and ICC hydrology to be applied for the Revised
2k Bremer River C2K.86 erent URES P vereoe! v High  |The discretization of the sub-catchments could potentially 6 |currently proposed that the ICC hydrology will be adopted "going forward, and the |- P o\ S/ 2ect & ° verology tobe app
calibration models. Beta changed from 2.8 to 1.5. . . . o L . y . information in Revised Draft EIS Draft EIS assessment.
be reviewed to improve consistency and minimize overlap of calibration of the models can be reviewed as part of this process", the response is
storages. It is currently proposed to adopt the ICC hydrology acceptable for the current level of design.
going forward, and the calibration of the models can be
reviewed as part of this process.
Technical Note updated with this text.
Accepted subject to ARTC
A ted subject to ARTC to Panel" ions bei | Need t il itable | tes given th tential fc iati th
c2K Bremer River C2K.B7 Potential variation in loss rates. To be addressed in Detailed Design g |cceptedsuplectto oranelst fons being to Panel's eed to contirm suitable foss rates given the potential for variation over the
in Detailed Design. r being as part of Detailed Design.
in Detailed Design
IFD data provides rainfall estimates that result in low flow estimates
ox aremer River okes compared to other available flow information. For the adjacent o) Technical Note updated to make clearer that this will be 6 Item to be addressed in conjunction with modelling utilising IRFSU flows in the Accepted subject to Item to be in with utilising IRFSU flows in the
} catchment and for the Council Bremer River study flows were scaled E done in the Revised Draft EIS. Revised Draft EIS. information in Revised Draft EIS Revised Draft EIS.
up to account for the low estimated flows.
The use of an ARF at the crossing has resulted in a slight increase in levels and
impacts, as is expected. The issue is that the IFD is giving low flows for design
fi | i
, Focal point for the calculation of design rainfalls located at stream , ) , events and these are reduced further by the ARF value for Walloon gauge being |, oo <pioct to additional  |IRFSU hydrology to be applied for the Revised Draft EIS with focal points and ARF
C2K Bremer River C2K.B9 . High Responded to in Technical Note 6 used. Consideration of higher flows as per IRFSU will also further increase flows and . L . .
gauge (well downstream) rather than also at railway. o . . y information in Revised Draft EIS  |values reviewed and updated.
possibly impacts. There is no commitment to the use of a different ARF. However,
if flows are adjusted to match the IRFS, the magnitude of the change will be
minimal.
K Bremer River C2KB10 Rainfall data for use in local catchment is expected to be too low. Technvlcal Note L'deated to make clearer that this will be 6 Item to be addressed in conjunction with modelling utilising IRFSU flows in the Accepted. sul?Ject to additional Iterr'n to be addressed in conjunction with modelling utilising IRFSU flows in the
done in the Revised Draft EIS. Revised Draft EIS. information in Revised Draft EIS Revised Draft EIS.
Applicability of areal temporal pattern set applicable to the gauge
500 km2, d to the set licable to the t i i
C2K Bremer River C2K.B11 { m2) compare _0 © set applicavle to e. WO main crossings High Responded to in Technical Note 6 Suitably addressed. Closed n/a
(200 km2) and the point temporal patterns applicable to catchments
less than 75km2 in area.
ARTC hi itted t iewing the di f the culverts in the Revised Draft
. Modelling of critical storm duration at crossings other than main - Technical Note updated to make clearer that this will be .ave committe ﬂ_ reV.Ie\f\III’\g © E_SI?" ° e.cu verts In the Revised Dra Accepted subject to additional ARTC to review the design of culverts including a critical duration assessment and
C2K Bremer River C2K.B12 ) Medium . ) 6 EIS. It is assumed that this will include a critical duration as N N N
crossings. done in the Revised Draft EIS. in Revised Draft EIS document in the Revised Draft EIS.
by the Panel.
c2K Bremer River C2K.B13 Difference in ground level data and potential impact on calibration. Medium Tec”""?' Note updated to confirm that this will be done in 6  |ARTC offering improved approach and will include in Revised Draft EIS. A“ep‘e“, 5“'?’“‘ to additional The ‘°p°grap,hy used i the Bremer River/ Western c'”k_hyd'a“"c model and the
the Revised Draft EIS. information in Revised Draft EIS impact on calibration outcomes to be updated in the Revised Draft EIS.
2K Bremer River C2K.B14 Derivation of gully lines in model. Medium | Responded to in Technical Note 3 Methodology used to define gully lines is provided. Closed n/a
C2K Bremer River C2K.B15 Location of inflows applied to the hydraulic model are inconsistent. High Responded to in Technical Note 6 and shown to be negligible. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's r ions bein i to Panel’ Minor di: ies in value in model to be addressed in
C2K Bremer River C2K.B16 Assignment of roughness values. To be addressed in Detailed Design 6 N P N o ) e s o_ ane S ! . 3 e !
in Detailed Design. recommendations being addressed | Detailed Design.
in Detailed Design
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Issue No. Importance
Number
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's r ions bein, i to Panel"
C2K Bremer River C2K.B17 Model stability. To be addressed in Detailed Design 6 N P N o ) e s o_ ane S Need to remove instability as part of modelling for Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
K Bremer River C2KB18  |Calculated flood levels. Technical Note updated to make clearer that this wil be 6 |ARTCto use IRFSU flows. Accepted subject to additional 1\ b calculated from IRFSU flows and presented in the Revised Draft EIS.
done in the Revised Draft EIS. information in Revised Draft EIS
Accepted subject to ARTC
o Bremer River K81 Sensitivty of raughness coefficents. To be addressed in Detailed Design 6 f\ccept?d subje.ct to ARTC committing to Panel's recommendations being addressed |committing to.PaneI's. sensitivity of roughness coefficients. to ccn.firm variation associated with use of
in Detailed Design. recommendations being addressed | higher and lower roughness values in Detailed Design.
in Detailed Design
Accepted subject to ARTC
Bridge loss coefficients not calibrated or verified against alternate Accepted subject to ARTC committing to Panel's r ions bein, i to Panel" Detailed Design to confirm of bridge loss sing alternate
K Bremer River C2K.B20 d d ! verified aga To be addressed in Detailed Design g |Accepted subje itting g o Panel’s ! 8] ! de using
methods. in Detailed Design. recommendations being addressed |approaches.
in Detailed Design
. o . ) Technical Note updated to include reference to use of Details in Technical Notes provided to the Panel are of sufficient detail, as long as | Accepted subject to additional . . )
c2K Bremer River C2K.B21 Level of detail in information provided to the Panel. 6 An adequate level of detail is to be provided in the Revised Draft EIS.
i " n on provi updated FIOs and OCG C2K RFI requirements. the level of detail in the Revised Draft EIS is adequate. information in Revised Draft EIS auate fev n provided! "
The Revised Draft EIS will h dditional criteri lied by the OCG di
. Justification for flood level impacts and changes to time of Technical Note updated to include reference to use of © ev\se. re will have an additiona’ criteria appliec by the ) r‘egar ing Accepted subject to additional Revised Draft EIS to discuss any non-compliance with FIOs in regards to impacts and
C2K Bremer River C2K.B22 ) 6 non-compliances and how they are to be addressed. The latter portion will ensure |, L . N
submergence. updated FIOs and OCG C2K RFI requirements. anene Y information in Revised Draft EIS  |time of submergence.
that the acceptability will be discussed.
Whether flood level impact on Waters Road is acceptable with regard
cK Bremer River C2K.B23 to trafficability of remainder of road and whether the immunity of the Responded to in Technical Note 6 Suitably addressed with further details provided. Closed n/a
road (at the first point of overtopping) is adversely affected.
Whether all iti h: incl in listing. Woul
[&15 Bremer River C2K.B24 ether all sensitive receptors have been included in listing. Would Medium  |EIS Chapter updated and response provided. 6 |Additional detail provided. Closed n/a
appear that 91 and 695 are missing from extreme event table.
Technical Note updated to include the OCG C2K RFI
requirements for additional information for the Revised
Draft EIS that will address.
(a) description of the existing fluvial geomorphic processes
within, upstream and downstream of proposed waterwayf
crossings
(b)Besktop assessment of the potential changes to channel 1. All high risk sites to have detailed on-site assessments; and Accepted subject to Panel's 1. All high risk sites to have detailed on-site assessments; and
C2K Bremer River C2K.B25 Potential for scour to occur given generally poor soil conditions. High characteristics as a result of the C2K project including any 6 2. On-site assessment inspection to occur either during the Revised Draft EIS or at ~ [implementation of 2. On-site assessment inspection to occur either during the Revised Draft EIS or at
proposed drainage diversions the start of Detailed Design. geomorphological assessment the start of Detailed Design.
(c)Bisk assessment of alterations to geomorphic processes
from project infrastructure including local drainage culverts
within waterways/watercourses and provide suitable
mitigation and management measures.
(d)Bletailed assessment of potential changes to channel
characteristics for high-risk sites.
Sub-catchment extents not based on railway alignment, with Accepted subject to ARTC committing to Panel's bein e s"iie.fﬁnf.:m Detailed Design to consider further sub-division of sub- and
cax Warrill Creek kw1 y ; v alignment, To be addressed in Detailed Design 7 |feoepted e € ' ¢ Jane of catchment boundaries to reflect areas upstream and downstream of the
alignment passing through sub-catchments. in Detailed Design. recommendations being addressed alighment
in Detailed Design gnment.
Inflow for main flow path (TOT050) located too far within model and
too close to the railway. Sub-catchment 50 needs to be subdivided to
C2K Warrill Creek C2K.w2 v N N High Responded to in Technical Note 7 and shown to be negligible. Closed n/a
ensure that the flow path in the eastern part of the sub-catchment is
properly represented.
Sub-catchment 51 is divided by the proposed rail alignment with all
C2K Warrill Creek C2K.w3 . v prop 8 . High Responded to in Technical Note 7 and shown to be negligible. Closed n/a
flow from this placed of the rail
c2K Warrill Creek c2K.W4 Inflow from Purga Creek not included in the Warrill Creek model. High Responded to in Technical Note 7 |sensitivity quantified and shown to be negligible. Closed n/a
C2K Warrill Creek C2K.W5 Breakouts/diversions to Purga Creek not reported to adjacent model. High Responded to in Technical Note 7 and shown to be negligible. Closed n/a
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Issue No. Importance
Using the hydraulic model to inform alpha may be appropriate for
an uncalibrated hydrologic model and/or if trying to reconcile the
hydrologic model to the hydraulic model. However, we are
attempting to reconcile both hydrologic and hydraulic models to
the stream gauge data. The URBS alpha value is considered to be
good based on matching of the hydrographs at Amberley as well
as gauges at Churchbank Weir and Greens Rd upstream of the
hydraulic model domain. Adjusting the alpha value would
adversely affect the flow timings set by these gauges. Adjusting
the alpha (or reach length factors) for the areas overlapped by the
hydraulic model would have no effect since this routing is
performed in the hydraulic model. R . . .
Given it is proposed that the ICC hydrology be used "going forward", the response is . - . " .
) Different URBS parameters used between hydrologic and hydraulic 5 P p. v 8y »g 8 o .p Accepted subject to additional Use of alpha and beta to be reviewed and ICC hydrology to be applied for the Revised
C2K Warrill Creek C2K.W6 . . High . . noting that the should be reviewed again in the Revised . L )
calibration models. Beta changed from 2.8 to 1.0. The Beta value was adjusted for the reasons explained in the . i ! et DETE information in Revised Draft EIS | Draft EIS assessment.
Technical Note and because it appeared to slightly improve the Draft EIS stage of the project against this previous issue.
match of the stream gauge data. Other options include modifying
the discretization of the sub: toimprove
and minimize overlap of storages, and/or in the hydraulic model
domain, checking the effect of sub-grid sampling (not available
when the original modelling was performed) and roughness
assumptions.
Itis currently proposed to adopt the ICC hydrology going forward,
and the calibration of the models can be reviewed as part of this
process.
The Technical Note has updated based with this text.
2K Warrill Creek C2K.W7 Ebenezer Creek inflow (WARO056) placed too far within the model. High Responded to in Technical Note and shown to be negligible. Closed n/a
2K Warrill Creek C2K.W8 Location of inflows applied to the hydraulic model are inconsistent. High Responded to in Technical Note and shown to be negligible. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's bein, itting to Panel's Sensitivity of roughness coefficients to confirm variation associated with use of
cax Warrill Creek C2KW9  [sensitivity of roughness coefficients. To be addressed in Detailed Design pecepres e ¢ ' ¢ Jane erstivity of rove o con T A
in Detailed Design. recommendations being addressed |higher and lower roughness values in Detailed Design.
in Detailed Design
Accepted subject to ARTC
. Blockage for first layer of bridges set to zero. Span of bridge in model . . . Accepted subject to ARTC to Panel's bein| to Panel's Detailed Design to confirm of bridge using alternate
K Warrill Creek C2KW10 ockag ver of bridg P & To be addressed in Detailed Design Accepted subje ! 8 _ > 8 & 8
different to that reported in FDR. in Detailed Design. r being pp
in Detailed Design
" Minor waterway culverts do not match culverts listed in Appendix | of . . . e : : Accepted subject to additional . . :
K Warrill Creek CKWI11 terway PP igh  |To be addressed in Revised Draft EIS ARTC offering improved approach and will include in Revised Draft EIS. Accepted subject tc Include relevant local drainage structures in Revised Draft EIS.
the technical report. information in Revised Draft EIS
No changes have been made to the BRCFS mdoel other than to add additional
. Changes made to the BRCFS model not detailed in the draft EIS Technical Note updated to confirm this will be documented & . . Accepted subject to additional Revised Draft EIS to document the additional output locations that were added to
C2K Warrill Creek C2K.W12 . . . output locations for transfer of flow to the TUFLOW model. Revised Draft EIS to . P .
documentation. in the Revised Draft EIS. - ) information in Revised Draft EIS the BRCFS model.
document the additional output locations that were added to the BRCFS model.
. I . . Technical Note updated to include reference to use of Revised Draft EIS to include sufficient documentation of the work undertaken and | Accepted subject to additional Revised Draft EIS to include sufficient documentation of the work undertaken and
C2K Warrill Creek C2K.w13 Level of detail in information provided to the Panel. . . . . L . : "
updated FIOs and OCG C2K RFI requirements. adopted measures, and also in accordance with the new FIOs. information in Revised Draft EIS adopted measures, and also in accordance with the new FIOs.
The BRCFS model has been used with minimal alteration to account Discussion acknowledged regarding several crossings and generally agreed. Review |Accepted subject to additional
K Purga Creek c2K.p1 High  |To be addressed in Revised Draft ElS ssic Bec regarding se B5 anc g ¥ ag Accepted stbject ic Review subdivision of catchments for local tributary flows in Revised Draft EIS.
for local features. subdivision of catchments for local tributary flows in Revised Draft EIS. information in Revised Draft EIS
The joint calibration generally presents a poor fit to recorded data. Technical Note updated to include commitment to include
¢ generally poor ‘ ) ¢ updat IRFSU hydrology to be applied for the Revised Draft EIS assessment and the 1996 | Accepted subject to additional  |IRFSU hydrology to be applied for the Revised Draft EIS assessment and the 1996 and
cK Purga Creek C2K.P2 This may be due to a reliance on events used in the BRCFS which were High modelling of calibration events modelled as part of the N : . N !
e and 2017 events should be included. information in Revised Draft EIS 2017 events should be included.
not significant for the Purga catchment. IRFSU.

FINAL 6/09/2022

Issues Management Register - C2K

Page 3/5



L\ wma

Deltares F)?
=

-

oy =N
w7 BMT H

Technical
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Section Model Name P Response Status Note Final Panel comment Final Panel Status Action Required
Issue No. Importance
Number
Using the hydraulic model to inform alpha may be appropriate for
an uncalibrated hydrologic model and/or if trying to reconcile the
hydrologic model to the hydraulic model. However, we are
attempting to reconcile both hydrologic and hydraulic models to
the stream gauge data. The URBS alpha value is considered to be
reasonable based on matching of the hydrographs at Loamside in
the lower catchment and Peak Crossing in the upper catchment,
as well as the timing of flows between these points. Adjusting the
alpha value would adversely affect these timings in the hydrologic
model.
The Beta value was adjusted for the reasons explained in the
K purga Creek coKP3 The joint hydrologic/hydraulic model uses different hydrologic High Technical Note and because it appeared to improve the match. s ICC hydrology to be applied for the Revised Draft EIS assessment. Use of alpha and |Accepted subject to additional Use of alpha and beta to be reviewed and ICC hydrology to be applied for the Revised
u : N
8 parameters to the hydrologic model to achieve the same flow rates. E There is a large overlap between the hydrologic and hydraulic beta to be reviewed again at that stage against this issue. information in Revised Draft EIS  [Draft EIS assessment.
models. Adjusting the alpha would have no effect on the hydraulic
model results since this routing is performed in the hydraulic
model. Other options include modifying the discretization of the
sub-catchments to improve consistency and minimize overlap of
storages, and/or in the hydraulic model domain, checking the
effect of sub-grid sampling (not available when the original
modelling was performed) and roughness assumptions.
Itis currently proposed to adopt the ICC hydrology going forward,
and the calibration of the models can be reviewed as part of this
process.
The Technical Note has updated based with this text.
The ARF does not appear to have been adjusted to assess different
locations of interest throughout the alignment. While the use of a Differences in ARF quantified and shown to be non-impactful. Justification to be Accepted subject to
cax Purga Creek cxps |9 ¢ gnmen _ Medium | To be addressed in Revised Draft EIS 8 cesin £ 4 i Jeceptec sbleet i tobe as part of the Revised Draft EIS.
single ARF may be appropriate, the provided information does not summarised in Revised Draft EIS. information in Revised Draft EIS
justify its use in this manner.
Design flow inputs are (based on catchment delineation) are generally Further sub-division of sub- and adj! of ies to Accepted subject to additional Further sub-division of sub- and adj of boundaries to
c2K Purga Creek C2K.P5 coarse and have insufficient resolution to adequately assess several To be addressed in Revised Draft EIS 8 reflect areas upstream and downstream of the alignment to be untertaken in i"for"maﬂon ; r’] Revised Draft 15 |Feflect areas upstream and downstream of the alignment to be untertaken in Revised
structures proposed as part of the design. Revised Draft EIS. Draft EIS.
Accepted subject to ARTC
The model setup presented in the report is inconsistent with the Accepted subject to ARTC committing to Panel's ions bein; i to Panel's Model setup presented in report to be consistent with model provided (roughness
cax Purga Creek cakps S e To be addressed in Detailed Design g [necepted suBie € ' ¢ Paners iode setup e ? P (roughness)
model provided (roughness is different). in Detailed Design. recommendations being addressed |in Detailed Design.
in Detailed Design
There are several issues associated with the representation of 1D-2D
2K Purga Creek C2K.P7 boundary conditions that may affect the water levels and impacts High Responded to in Technical Note 8 Improvements and outcomes are noted. Response is acceptable. Closed n/a
present at culvert structures.
Accepted subject to ARTC
Some bridge layered flow constrictions shapes do not align with the . . . Accepted subject to ARTC to Panel's ions bein| to Panel's Bridge layered flow constrictions shapes to align with the main rail alignment in
K Purga Creek C2K.P8 Me bridge lay P 8 To be addressed in Detailed Design g |Peceptedsuble ' s : ° Ee fayers P 8 8
main rail alignment. in Detailed Design. recommendations being addressed | Detailed Design.
in Detailed Design
The sparse flow application due to the coarse hydrologic model ma . . Discussion acknowledged regarding several crossings and generally agreed. Review |Accepted subject to additional . . . N .
K Purga Creek C2K.P9 pars PP ydrolog! v High  |To be addressed in Revised Draft ElS 8 ssic ged regarding se 'gs anc'g Y a8 Accepted subject tc Review subdivision of catchments for local tributary flows in Revised Draft EIS.
have an influence on the overall value of the hydraulic model. subdivision of catchments for local tributary flows in Revised Draft EIS. information in Revised Draft EIS
The FFA is consistent with the BRCFS however there is a potential
The Panel will await the findings in the revised Technical Document. Approach, Accepted subject to .
K Purga Creek C2K.P10  |underestimation of design flows. E.g. design flows for the 1% AEP To be addressed in Revised Draft EIS 8 _ & PP nccepted subject tc tobe as part of the Revised Draft EIS.
3 however, is agreed. information in Revised Draft EIS
event are lower than the 2% AEP FFA estimate.
Sensitivity testing has been undertaken for climate change and
cK Purga Creek C2K.P11 blockage factors but does not appear to have resulted in any changes Medium  [Responded to in Technical Note 8 [The response is acceptable. Closed n/a
to the design.
Impacts for events up to the 1% AEP event are noted. There are
Revised Draft EIS to discuss any non-compliances with new FIOs in regards to Accepted subject to additional Revised Draft EIS to discuss any non-compliances with new FIOs in regards to
K Purga Creek C2K.P12  |several non-conformances due to level which are justified by the rural High  |To be addressed in Revised Draft EIS 8 4 P & Accep Ject L ! Y P 8
impacts. information in Revised Draft EIS impacts.
nature of the area.
Further work needs to be done to assess if potential impacts
N R N P pac . . Design of structures to be reviewed and justification to be summarised as part of | Accepted subject to additional Design of structures to be reviewed and justification to be summarised as part of the
C2K Purga Creek C2K.P13 associated with minor crossings are acceptable when considered High To be addressed in Revised Draft EIS 8 ) . ) )
. : the Revised Draft EIS. information in Revised Draft EIS  |Revised Draft EIS.
within the regional flood model.
There are velocity increases noted and not considered to have scour
risk. It is understood that they are likely manageable or of no
C2K Purga Creek C2K.P14 . v . v & . Medium Responded to in Technical Note 8 Further discussion and mapping of impacts provided. Closed n/a
consequence, but the decision making does not seem to consider
absolute velocities.
Reporting indicates there are no significant redistribution of flows, the i . i
Impacts reviewed by ecologist and results provided are acceptable. IRFSU hydrolog
main corridor (at 340-BRO8 and 340-BR09) redistributes flow east and Technical Note updated to confirm that this will be assessed pacts el Y ecolog] P ptable. IRFSU hydrology ) . IRFSU hydrology to be applied for the Revised Draft EIS assessment. The flow
o ) N S . e > to be applied for the Revised Draft EIS assessment. The flow redistribution is then |Accepted subject to additional > YETOTog en
C2K Purga Creek C2K.P15 west near a sensitive habitat. There is also a diversion of flow present Medium  |again in Revised Draft EIS when the IRFSU hydrology is 8 o . ) redistribution is then to be re-assessed for a range of AEPs. Additionally, the
. L . to be re-assessed for a range of AEPs. Additionally, the potential impact on the information in Revised Draft EIS N ) )
in more frequent events near Washpool Road which impacts a adopted and that a range of AEPs will be considered. N . potential impact on the access road is to be reviewed and documented.
more ! access road is to be reviewed and documented.
residential access.
i o Technical Note updated to include reference to use of The Revised Draft EIS is to document the impacts and how each non-compliance is | Accepted subject to additional The Revised Draft EIS is to document the impacts and how each non-compliance is to
C2K Teviot Brook C2K.TBO1 Key Design Criteria. 9
v beste updated FIOs and OCG C2K RFI requirements. to be addressed. information in Revised Draft EIS _|be addressed.
2K Teviot Brook C2K.TB02 | Critical duration assessment not documented for rail formation. | Medium  [Responded to in Technical Note 9 |critical duration assessment provided for rail alignment crossings. Closed n/a
Accepted subject to ARTC
Accepted subject to ARTC committing to Panel's r ions bein i to Panel's
C2K Teviot Brook C2K.TBO3 Local catchment cross-drainage. To be addressed in Detailed Design 9 N P N o ) s s ) 3 Review local catchment cross-drainage in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
C2K Teviot Brook C2K.TBO4 Derivation of gully lines in model. Responded to in Technical Note 9 Additional information provided for how gully lines were derived. Closed n/a
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) ) ) _ - ) _ Accepted subject to ARTC Detailed Design to consider further sub-division of sub- and
) Sub-catchment extents not based on railway alignment, with . ) . Accepted subject to ARTC committing to Panel's r ions being to Panel's )
C2K Teviot Brook C2K.TBOS . . To be addressed in Detailed Design 9 N . ) . 3 of catchment boundaries to reflect areas upstream and downstream of the
alignment passing through sub-catchments. in Detailed Design. recommendations being addressed alignment.
in Detailed Design
K Teviot Brook C2KTBOG Whether events selected for calibration are appropriate. Medium  |To be addressed in Revised Draft EIS N 2017 flood event to be Iookefi at for calibration or n.iemonstrate why 2017 and other {Acceptec! su?ject tf) additional The Revised Draft EIS is to document calibration tf’ the 2017 event or de.mcnstrate
flood events are not more suitable than those studied. information in Revised Draft EIS why 2017 and other flood events are not more suitable than those studied.
. Whether events that have occurred subsequent to the Teviot Brook - Ted‘m?al Note l_mda?Ed toinclude commitment to include ARTC have committed to undertake modelling of the 2017 calibration event for the [Accepted subject to additional The Revised Draft EIS is to document calibration to the 2017 event. It is preferable
C2K Teviot Brook C2K.TBO7 " " N - Medium modelling of calibration events modelled as part of the 9 N . P N N N i i 0
Flood Modelling should be used for calibration or validation. IRFSU. Revised Draft EIS. information in Revised Draft EIS that the 2021 event be included, or explanation given for why it was not included.
C2K Teviot Brook C2K.TBO8 Critical cross-drainage has been missed from the assessment. High Responded to in Technical Note 9 Justification provided for why flows not provided upstream of bridges reasonable. |Closed n/a
N : : " : : s B : : L s . . Accepted subject to additional . .
cK Teviot Brook C2K.TBO9  |Location of inflows applied to the hydraulic model are inconsistent. Medium  |To be addressed in Revised Draft EIS 9 |ARTC offering improved approach and will include in Revised Draft EIS. : " SHRIee Inflow locations to be corrected as part of the Revised Draft EIS.
information in Revised Draft EIS
Accepted subject to ARTC
K Teviot Brook C2KTB10  |Bridge loss coefficients not verified against alternate methods. To be addressed in Detailed Design g |Accepted subject to ARTC committing to Pane's recommendations being addressed | committing to Panel's Bridge loss coefficients to be verified against alternate methods in Detailed Design.
in Detailed Design. recommendations being addressed
in Detailed Design
K Teviot Brook Corpyy  [Reported 1% and 0.05% AEP flows through structures are incorrect for To be addressed in Revised Draft EIS 9 |ARTC offering improved approach and will include in Revised Draft EIS. Accepted subject to additional —|Revised Draft EIS to confirm 1% AEP and 0.05% AEP discharges and velocities
regional cross-drainage. information in Revised Draft EIS  [applicable to structural design of all bridges.
Technical Note updated to include the OCG C2K RFI
requirements for additional information for the Revised
Draft EIS that will be address.
(a)Blescription of the existing fluvial geomorphic processes
within, upstream and downstream of proposed waterway
crossings
Geomorphology No of upstream or channel condition and (b)desktop assessment of the potential changes to channel 1. All high risk sites to have detailed on-site assessments; and Accepted subject to Panel's 1. All high risk sites to have detailed on-site assessments; and
c2K o C2K.G1 processes to gain an understanding of the likely rate or trajectory of characteristics as a result of the C2K project including any 10 |2. On-site assessment inspection to occur either during the Revised Draft EIS or at  |implementation of 2. On-site assessment inspection to occur either during the Revised Draft EIS or at
channel change. proposed drainage diversions the start of Detailed Design. geomorphological assessment the start of Detailed Design.
(c)Bisk assessment of alterations to geomorphic processes
from project infrastructure including local drainage culverts
within waterways/watercourses and provide suitable
mitigation and management measures
(d)Betailed assessment of potential changes to channel
characteristics for high-risk sites.
Technical Note updated to include the OCG C2K RFI
requirements for additional information for the Revised
Draft EIS that will be address.
(a)@escription of the existing fluvial geomorphic processes
within, upstream and downstream of proposed waterway
crossings
Geomorphology (b)elesktop assessment of the potential changes to channel 1. All high risk sites to have detailed on-site assessments; and Accepted subject to Panel's 1. All high risk sites to have detailed on-site assessments; and
2K oo C2K.G2 Impacts of minor waterway crossings not assessed. characteristics as a result of the C2K project including any 10 |2. On-site assessment inspection to occur either during the Revised Draft EIS or at  |implementation of 2. On-site assessment inspection to occur either during the Revised Draft EIS or at
proposed drainage diversions the start of Detailed Design. geomorphological assessment the start of Detailed Design.
(c)Bisk assessment of alterations to geomorphic processes
from project infrastructure including local drainage culverts
within waterways/watercourses and provide suitable
mitigation and management measures
(d)Bletailed assessment of potential changes to channel
characteristics for high-risk sites.
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