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Interpretation of Part 2 of the Performance Specification

1.

4.2

The parties acknowledge that this Part 2 of the Performance Specification:

(a) has been developed from a proposal submitted by Project Co to the State in
response to the request for proposals by the State in relation to the Project;

(a) includes certain technical clarifications in the form of questions submitted by the
State and answered by Project Co on or before the date of the Project Deed which
are set out in, and only in, each of the tables described as "Clarification Questions™
in this Part 2 of the Performance Specification (Technical Clarifications); and

(b} is included in the Performance Specification solely for the purposes of giving the
State the benefit of any clarifications, commitments, promises, requirements,
proposals, recommendations, options and philosophies proposed by Project Co in
relation to the Project.

The inclusion of this Part 2 within the Performance Specification (including the inclusion of any
Technical Clarifications within this Part 2 of the Performance Specification) is not intended to,
and will not, impose any obligations whatscever on the State or its Associates except as
expressly set out in a State Project Documents other than this Part 2 of the Performance
Specification.

This Part 2 of the Performance Specification must be interpreted in accordance with the
interpretation provisions set out in the Project Deed (including clause 2.2(c)} and the
Performance Specification (including Sections 1.1, 1.2 and 1.3 of Part 1 of the Performance
Specification).

Without limiting the above, to the extent this Part 2 of the Performance Spacification refers to
any act, thing, requirement or characteristic in language which is or could be interpreted as:

{a) non-mandatory, ambiguous or not binding on Project Co {including by using words
or phrases such as proposal, proposed, value add, should, could, may include,
locks to, recommend, recommended, commitment, submitted, submission,
expected, generally expected, in general, required, option, alternative, alternative
program, alternative proposal, needs to be, strives to do, supports, approach,
process or similar words or phrases), or does not specify who is responsible for
such act, thing, requirement or characteristic, then such act, thing, requirement or
characteristic will be deemed to be a mandatory obligation which forms part of, and
which Project Co must comply with in carrying out, the Project Activities; and

b) an aspirational standard or process (including by using words or phrases such as
philosophy, objective, ethos, initiatives, outputs, aim or strives to do or similar words
or phrases}, or does not specify who is responsible for such aspirational standard or
process, then Project Co will be bound to perform the Project Activities in a manner
which complies in all respects with any such act, thing, requirement or
characteristic, and meets or exceeds any such aspirational standard or process.

In this Part 2 of the Performance Specification, any reference to:

(a) "Nexus”, "Nexus Infrastructure”, "Proponent”, "wea", "our” or a similar expression is a
reference to Project Co;

(b} "D&C JV", "Dasign JV", "CJV" or a similar expression is a reference to the D&C
Subcontractor and/or its Subcontractors, as the context requires, including as
replaced from time to time;

{c) "Acciona Infrastructure Australia”, "Acciona®, "Ferrovial Agroman Australia”,
"Ferrovial Agroman", "Ferrovial”", "Aurecon", "Parsons Brinckerhoff", "BMD" cr a
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related or similarly-named Entity is a reference to the D&C Subcontractor and/or its
Subcontractors, as the context requires, including as replaced from time to time;

(d) "Transfield Services", "Transfield Australia”, "Transfield" or a related or similarly-
named Entity is a reference to the O&M Subcontractor and/or its Subcontractors, as
the context requires, including as replaced from time to time;

(e) an obligation, responsibility or liability of a Subcontractor, including the D&C
Subcontractor or the O&M Subcontractor, is a reference, as between the State and
Project Co, to an obligation, responsibility or liability of Project Co;

H "TMR" is a reference to DTMR,;
(g) "IR" is a reference to the Independent Reviewer;
(h) "PUP", "Utilities", "Utility Owner”, "PUP authorities”, "PUP providers" or a similar

expression is a reference to Utility Infrastructure, a Utility Provider or a relevant
Authority, as the context requires;

()] "Activities” or a similar expression is a reference to the Project Acitivities;

{i "Tender Design” or a similar expression is a reference to the design for the Works
which has been developed and is required to be further developed by Project Co as
part of the D&C Activities;

(k) "Conforming Tender Program®, "Conforming TSRC Project Program", "Project
Program", "Construction Program” or a similar expression ig a reference to the Bid
D&C Program and/or the D&C Program, as the context requires;

{h "Conforming Proposal", "Conforming Offer™ or a similar expression is a reference to
the commitment of Project Co to perform its obligations, including to carry out the
Project Activities, in accordance with the State Project Documents; and

{m) "Reference Design” or "Reference Layout” is a reference to the initial design for the
Works which was included in the request for proposals by the State in relation to
the Project.

5. Project Co acknowledges and agrees that:

(a) it is bound by, and must perform the Project Activities in compliance with, all
clarifications, commitments, promises, requirements, proposals, recommendations,
options and philosophies of Project Co evidenced by, contained in or otherwise
contemplated by the Technical Clarifications;

{b} nothing in any Technical Clarification imposes, or will be construed as imposing,
any obligation whatsoever on the State or any of its Associates and, to the extent
any Technical Clarification refers to an act or responsibility of the State or any of its
Associates, the State or the relevant Associate is not responsible for such act or
responsibility; and

{c) all references in the Technical Standards to costs, additional costs, dollars
(including "$") or other monetary amounts have, on or before the date of the Project
Deed, been reflected and included within, and are therefore subsumed and
superseded by, the amounts which are or may become payable to Project Co
pursuant to the State Project Documents (other than this Part 2 of the Performance
Specification), such that Project Co will not have any entitlement to make any Claim
for payment of any such amount in connection with carrying out, performing or
otherwise complying with all clarifications, commitments, promises, requirements
proposals, recommendations, options and philosophies evidenced by, contained in
or otherwise contemplated by the Technical Clarifications.
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Executive Summary Design

Globa! Capability, Local Application

Nexus Infrastructure has strategically chosen the bast partners from global and local markets based
on competency and experence in large-scale road and tunneliing preiects. Our cellective capability
encompasses the fuli spectrum of scope for the TSRC Project. We bring unrivailed experience,
knowledge and lessons learned from the delivery of comparable national and international projects, a
depth of technical and engineering expertise from some of the

laigest organisations in the world and the proven local capability

of Australia's and Queensland’s most experienced speciaiist A significant point of
regional road infrastructure designers and contractors. difference is the

Design and construction of the TSRC Project will be contracted integrated end-to-end
by‘ Neixus _:nfmszru:;tqrg to our mtegra:ed Desa'gp and ' technical capability of
Construction (D&C) Joint Venture (V) comprising Acciona S
infrastructure Australia {Acciona) and Ferrovial Agroman each of o ur joint
Austraiia (Ferrovial Agroman). venture D&C

Our dedicated Design JV comprises industry leaders Aurscon Subcontractors
and Parsons Brinckerhoff who are arguably the most
experienced road and tunnel desigoers in Australia having either
collactively or individually been involved in virtually all road and unned projecis in Austraiia in recent
yaars, Thay have a combined portfolio of 24 PPPs in Australia.

Aurecon has cperated an office in Toowoomba since 1888 and has had ongoing invelvemeant in
various phases of the TSRC deveicpment. This local presence provides Nexus Infrastruciure with a
detailed understanding of the Preject, key stakeholders, the history behind the key Project drivers and
changes that have occurred in the past 20 years.

Aciona and Farrovial committed full time design resources within the Nexus Infrastruciure bid oifice
in Brisbane, and linked and integrated with dasian team rescurces in their respective Madrid home
offices. At critical bid stages, tectinical discipling experts from the Acciona and Ferrovial Madrid
affices travelied to the bid office {0 review and challenge the fechnical devalopment of the dasion and
inspect the TSR comidor first-hand.,

A significant point of difference for the Nexus Infrastructure consortium is the integraied end-to-end
technical capability of each of aur joint venture D&C Subcontraciors. Each organisation bas all-
ancompassing expertise as full service contractors in the design, delivery and operation of highway
and tunnei infrastructure. This capability gives us a unique level of insight and understanding of the
project requirements and ensuras whole-of-life thinking through the design process and an innate
ability to pursue the drivers of leng term project success.

Depth of Technical Resources

Qur DEC JV members are global giants in read and tunnel infrastructure and follroad services, We
have drawn on thelr immenss technical resource capability and global piice benchimarking database
to develop a very competitive offer, achieved through rigerous due diligence. analysis, challenging of
assumplions and a pursuii of innovation.

Nexus infrastruicture has established a project specific technical Innovation and Review Group {(IRG)
comprising key representatives from the Centres of Excellencs and international research and
development divisions within cur D&C JVY members’ parent organisations. Through Acciona and
Ferrovial Agroman, we have access fo an intemational poo! of more than 1000 dedicated specialist
transport engineers who have been instrumental in the review and development of our design.

The IRG has provided a critical link with our local Design JV and has faciiiiated the inlegration of
global best practice with practical local knowledge and application.

IFIDENCE
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The IRG was estabiighed to holistically review and chalienge the
Conzept and developing Designs throughout the Design
Development period, 1o achieve an inhovative regional franspori
solution that maxirmises Design Life, considers future capacity
requirerments, facilitates operational efficiensies and ultimately
drives value for the State.

The Group has been instrumental in driving our formal vaiue for
money workstreams, focusing on traffic volume, operational
benchmarking, delivery program, pavement daesign and
alternative alignments., Our technical knowledge and contribution
to the interactive workshops has been acknowledged by the
State. We have demonsiratad an open and collaborative

The Innovation and
Review Group has
provided a critical
link with our local
Design JV and has
facilitated the
integration of global
best practice with
practical local

appreach to working with the Stale’s technical feam and we have
brought fo the table a number of innovations and sclutions for
the Project, which have been conceived and developed by the
IRG.

knowledge and
application.

Design Outcomes

Nexus Infrastructure will mest the challenge oresented by the State 1o deliver a world ¢lass Tolirpad
asset that becomes the centrepiace of economic develepment in the region. We acknowladge the
Sigle's Project Objectives and minimum requiremants which have formed the basis of our design
approach.

Features of Nexus Infrastructure's Design

o Integrated Design Development process: Cur sinnificant investment in Dezign Developrosni,
including the integration of speciglist technical advisors, intsrnational rasources and all key
workstreams has delivered innovaiive atemative options and remaoved iayers of Frolest delivery
risk contingancies to drive down cost across sii slaments.

« Geometry integrated with the landform to minimise grades: Hoizonial and veitical geomsiry
of the Tollroad has been optimised within the comidor to minimise gradss. This will resulf in
inproved travel timss to and arcund Toowoomba, conbributing fo greatsr freight vehicle efficisncy
and improved safety for all road users.

« Efficient cut and fill strategy: The Desian JV has undertaken sephisticated 20 geological
modeliing at critical culting iocations aiong the alignment to provide 2 more accurate agsessment
of tha matariale won frem sach cutting and fo determine the stability of sach culting. This analysis
has provided Nexus Infrasiructure with more certainty over our ability 1o sourcs matetials on site,
which hag enabled us to develop an efficient cut and fill strategy that will reduce the requirerment o
import materials {o the site and maximise reuss of material including poor quality soils and spoil.

1 A.11 Traffic (T1, T2, T3)

1.1.1 Turn Pocket Storage and 95th Percentile Queue Lengths

Turn pocket queuing has been assassed against the provided storage in the Tender Design to ensure
that turn pocket queueing will not impact on through movement traffic fiow.
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TSRC
PART 2 - CLARIFICATION QUESTION
A.1.1 - Traffic

STRIGTLY COMMERS IAL 3% CONFIRENG
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Nexus

Report Performance Specification

Question ID s Refureince Question Proponent Response

Can the Proponent please confirm they have assessed all the Toowoomba Regional Council (TRC) controlled intersections [The Toowoomba Regional Council (TRC) controlled intersections have been analysed based on various assumptions to generate traffic numbers as traffic data wasn't
for level of service (LoS C) in accordance with the Performance Specification, Exhibit A, Section 3b(viii). made available during the RFP phase for all the intersections.

Volume 4 - Proposal As reported in the traffic element report, A.1, section 5.3.1 the Lo5 at the Gowrie Junction Road and Ganzer Road intersection is predicted to be LoS D if it is un-signalised.
T116 ALl retiriablasthatdiias To achieve a LoS C or better signals need to be provided.

LA A sketch showing the new configuration of the intersection is attached as Appendix T116a along with the corresponding traffic reports (Appendix T116b).

Nexus confirms that there is no impact on either D&C or Operations and Maintenance costs.

Further to your response to T116, can Nexus amend its Gore Highway Interchange solution designs to be consistent with  |We believe the reference in the question should be T117 and not T116. In order to provide consistency with Nexus response to clarification question T117, a southbound
the T116 response and include the left turn for the southbound TSRC onto the Gore Highway eastbound? TSRC to Gore Highway eastbound has been added. Due to the site constraints a 70 degree stand-up is provided at the Gore Highway as shown in the sketch attached as
Appendix T162.

The D&C cost impact of this change is $2,430,000.00. The O&M Cost associated with this item over the concession term is $655,025 (real) and the Capex cost is $1.048m
(real).

Response Updated on 16th June 2015

Volume 4 - Proposal Nexus’ RFP submission excluded the subject left turn movement (TSRC southbound to eastbound movement onto the Gore) whereas our response to Q&A T117
Ti62 All returnable schedules misstated that the only movement not provided was the westbound on Gore north to the Tollroad, thereby inadvertently creating some ambiguity.

12,73
Responding to T162 above we provided the cost impact of the left turn movement. However, we have now undertaken a detailed assessment which has yielded revised
quantities for the work required.

We confirm now that the D&C cost impact of the left turn movement is $1,900,000.00 and not $2,430,000.00 as indicated above.

Furthermore, Nexus can confirm that the revised O&M Cost over the concession term is $163,750 (real) and the Capex cost is $665,556 (real).

Attachment Not included - Refer T166

1lofl

Page 10 0f 215



TSRC

PART 2 - CLARIFICATION QUESTION
A.1.1 - Traffic

Attachment for T116
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SITE LAYOUT

B sie: Conforming Tender Design Gowrie Junciion Road - Ganzers Road AM 2042

New Site
Signals - Fixed Time

Gowrie Junction Road

N

Gowrie Junction Road

Created: Wednesday, 29 April 2015 4:34:00 PM
SIDRA INTERSECTION 6.0.24.4877

Project:
\\Apbnefil03\prop\D\Dept_Transport_MainRdsQLD\201201725_Toowoomba_Second_Range_Crossing_Project
_Business Case\03_WrkPapers\Traffic\SIDRA\Non - tolled intersections\Gowrie Junction Road - Ganzers Road
11-02-2015.sip6

8000826, 6017362, PARSONS BRINCKERHOFF AUSTRALIA, NETWORK / Enterprise
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MOVEMENT SUMMARY

a Site: Conforming Tender Design Gowrie Junction Road - Ganzers Road AM 2042
New Site
Signals - Fixed Time Cycle Time = 60 seconds (Practical Cycle Time)

Movement Performance - Vehicles

[Mov 1D ODMo  Demand Flows Deg, Satn Levelof 05% Back of Gueue  Prop.  Effective Aver,
v Total HV Delay Service Vehicles Distance Queued Stop Rate

South: Gowrie Junction Road _ — :

2 T 535 0.0 _ 0392 40 LOSA 6.5 452 044 039 563
3 Rz 40 00 0215 342 LOSC 1.2 81 095 072 376
Approach 575 0.0 0.392 6.1 LOS A 6.5 452 0.48 0.42 54.4
East: Ganzers Road

4 L2 45 00 0081 220 LOSC 1.0 67 075 0.71 43.2
6 R2 60 00 0323 346 LOSC 18 123 097 0.74 37.3
Approach 105 0.0 0.323 29.2 LOSC 1.8 12.3 0.87 0.73 39.6
North: Gawrie Junction Road

¥§ L2 60 0.0  0.890 31.8 LOSC 30.5 2134 097 109 408
8 T 805 0.0 0.890 262 LOSC 30.5 2134 097 1.09 41.7
Approach 865 0.0 0.890 26.6 LOSC 30.5 2134 0.97 1.09 417
All Vehicles 1545 0.0 0.890 19.2 LOSB 30.5 2134 0.78 082 455

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Processed: Wednesday, 29 April 2015 4:33:53 PM Copyright © 2000-2014 Akcelik and Associates Pty Ltd
SIDRA INTERSECTION 6.0.24.4877 www.sidrasolutions.com
Project:

WApbnefilo3\prop\D\Dept_Transport_MainRdsQLD\201201725_Toowoomba_Second_Range_Crossing_Project
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11-02-2015.sip6
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LEVEL OF SERVICE

B site: Conforming Tender Design Gowrie Junction Road - Ganzers Road AM 2042
New Site

Signals - Fixed Time  Cycle Time = 60 seconds (Practical Cycle Time)
All Movement Classes

South East North Intersection
LOS A (] C B

Govsrie Junction Roac

i

Sanzers Road

Gewrie Junction Roac

Level of Service (LOS) Method: Delay (HCM 2000).

Lane LOS values are based on average delay per lane.

Intersection and Approach LOS values are based on average delay for all lanes.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
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PHASING SUMMARY

! Sitg: anforming_?'ender Design Gowrie Junciion Road - Ganzers Road AM 2042

New Site

Signals - Fixed Time Cycle Time = 60 seconds (Practical Cycle Time)
Phase times determined by the program

Sequence: Opposed Turns

Movement Class: All Movement Classes

Input Sequence: A, B, C

Output Sequence: A, B, C

Phase Timing Resuits

Phase A B C
Reference Phase No Yes No
Phase Change Time (sec) 24 0 12
Green Time (sec) 30 6 6
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Time (sec) 36 12 12
Phase Split 60 % 20 % 20 %
Phase A  Phase B W

JL IL |

Gowrs sncton Soad Soars Junc.en Tose

: P e B
&5 o |
Gowre Juncien Acse mwﬂl;ﬂﬂ:
Ir ir |
| Phase C
Boars sumien Jeec
[ H
I [] 3; m:.
i
Ooare Jarst o) Feaa
_l i
" ===> Normal Movement s Permitted/Opposed
mmmmmd  Slip/Bypass-Lane Movement mmm==d Opposed Slip/Bypass-Lane
e=mmel]  Stopped Movement =——=] Tum On Red
Other Movement Class Running ———] Other Movement Class Stopped
=== Mixed Running & Stopped Movement Classes
3 Undetected Movement ® Phase Transition Applied
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SIDRA INTERSECTION 6.0.24.4877 www.sidrasolutions.com
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DEGREE OF SATURATION

Ratio of Demand Volume to Capachy {vic ratio)

3} Site: Conforming Tender Design Gowrle Junction Read - Ganzers Road AM 2042
New Site

Signals - Fixed Time Cycle Time = 60 seconds (Practical Cycle Time)

All Movement Classes

South East North Intersection
03% 032 089 0.89

[ e |
v
wr

<3
oy
a

Gowrie Junction Road

g

am
ot
anzeis Road
( o
: o
x ra

¥

Gowrie Junction Road

£.39
I 022

Colour code based on Degree of Saturation
=] I S O . )
[<06] [06-0.7] [07-08] [0.8-09] [09-10] [>1.0] Continuous
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SITE LAYOUT

ﬂ Site: Conforming Tender Design Gowrie Junction Road - Ganzers Road PM 2042

New Site
Signals - Fixed Time
Gowrie Junction Road

N

60

Gowrie Junction Road
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MOVEMENT SUMMARY

8 Site: Conforming Tender Design Gowrie Junction Road - Ganzers Rcad PM 2042

New Site
Signals - Fixed Time Cycle Time = 50 seconds (Practical Cycle Time)

Movement Performance - Vehicles

Mov ID ODMo  Demand Flows Deg. Satn  Average Level of 95% Back of Queue Prop.  Effective
¥ Tolal  HV Delay Service Vehicles Distance Queued Stop Rate

] vehh % Vi sec veh _m ar veh
South: Gowrie Junction Road

2 00m 805 00 0645 60 LOSA 122 85.2 066 060
3 R2 65 00 0292 288 LOSC 16 109 095 074
Approach 870 0.0 0.645 7.7 LOS A 122 85.2 0.68 0.61
East: Ganzers Road _

4 L2 30 00 0045 16.9 LOSB 0.5 34 0.68 0.68

6 Rz 40 00 0179 283 LOSC 0.9 66 0.93 0.72
Approach 70 0.0 0.179 234 LOSC 0.9 6.6 0.82 0.71
North: Gowrie Junction Road : ]

7 12 90 00 0807 243 1OSC 159 1116 095 0.96

8 R 535 0.0  0.807 188 LOSB 159 116 095 0.96
Approach 625 0.0 0.807 19.6 LOS B 158 111.6 0.95 0.96

All Vehicles 1565 0.0 0.807 13.2 LOS B 159 1116 080 0.75

Level of Service (LOS) Method: Delay (HCM 2000).

Vehicle movement LOS values are based on average delay per movement

Intersection and Approach LOS values are based on average delay for all vehicle movements.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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PHASING SUMMARY

U Site: Conforming Tender Dasign Gowrie Junction Road - Ganzers Road PM 2042

New Site

Signals - Fixed Time Cycle Time = 50 seconds (Practical Cycle Time)
Phase times determined by the program

Sequence: Opposed Turns

Movement Class: All Movement Classes

Input Sequence: A, B, C

Output Sequence: A, B, C

Phase Timing Results
Phase A B C
Reference Phase No Yes No
Phase Change Time (sec) 24 0 12
Green Time (sec) 20 6 6
Yellow Time (sec) 4 4 4
All-Red Time (sec) 2 2 2
Phase Time (sec) 26 12 12
Phase Spiit . 52% 24% _24% b o
Phase A Phase B
L IL
Taate Juv an Toed Sowr s Juncton Pesa
l % Loy |
0 e LI .
! Sowr e suncton Joad Gowr @ st e Feed
i t
; i Ir
. Phase C
|
| It
|
|
| Gewte snccn Bgag
!'
a i Lt
! =} &
=== Normal Movement emmmmm) Permitted/Opposed
mmmmd>  Slip/Bypass-Lane Movement E=====p Opposed Slip/Bypass-Lane
mmmmme]  Stopped Movement Turn On Red
===z Other Movement Class Running ———] Other Movement Class Stopped
s Mixed Running & Stopped Movement Classes
3 Undetected Movement [ Phase Transition Applied
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2 A.1 2 Road Geometry & Road Safety (R1, R2,
R3)

2.1 R3 Application of Extendad Design Domain
An extended design domain is not proposed on any aspecis of the TSRC Project.

A normat design domain in accordance with the anticipated read function is proposed for all aspects
of the TSRC road design.

2.2 R3 Road Design Approach and Methodology

The TSRO Tender Design has been daveloped from the Reference Design provided by the State to
optimise canstructability, geomefry, connectivity and safety.

The major opponunities identified by Nexus Infrastructure to improve the Reference Design include:

o improved horizontal and vertical alignments to better coordinate with the landform and terrain

o Realignrnent to reduce aquaplaning polential

o Opiimisation of the cross-section to improve safety

o Sight distance widening in constrained alignmenis to improve safety

s (Cweartaking provision

o inclusion of safety features including emergency U-tum facilities, emergency stopping beds and
vehicls slopping bays

o Interchange reconfiguration {o separate movemerits and provids increased funchionality

o lLuocal access and interface with the local road network

e Emergency, fire traill and maintenance acesss.

Qur approach to how we addresesd each of these issuas is cutlined in the fotiowing saction

4

2.2.1 Coordination of Vertical and Horizontal Alignment

The Tender Deasign has been refined within the conridor to achisve:

e A consistent, safe driving experience that maiches the driver's axpectations for the variations in the
topography and roadsids uss

o Appropiiate application of cutrent design standards

o [mproves coordination with the terrain, reducing the corrider's impacts

» Safe, value-driven construction.

The extent of realignment has been constrainad by:

o Extremsas in the topography, particularly on the eastem side of the New England Highway

o Corridor boundary constraints and the availability of adjacent property

o Environmental and culidral heritags impacts

o Geotechnical conditions

o Ficoding impacdts and impacts on watercourses

o Rajor services

e Connectivity to the adjacent road network and adjacent property devsiopmeant (inciuding the
Brizbane West Wallcamp Airpart;

e Coordination with future road nebwork upgrades.

This design optimisation has baen achieved by
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» Matching the alignment to suit the adjacent land use and topegraphy. Broadly, the Project can be
defined by the following sections:

> Warrego Highway East to Murphys Cresk Road: Rural, wide median-separated carriagaway
alignment consistent with the adjacent Warrege Highway

> Murphys Creek Road to the New England Highway Bridge: Rural and environmentally sensitive,
constrained topography with extensive cut and fill

> New England Highway Bridge to Warrego Highway (Wast): Urbanised roadside use with higher
visual amenity and impacts on adiacent property

> Warrego Highway West to Gorg Highway: Rural, high speed. low volume road similar {o the
adjacent Gere Highway
o Realigning to reduce the extent of sidetong cuts and fills
o Feaducing the number of shoit lengths of siraighis and broken back’ curves
e Removing frapped sags in cuttings from the design wherever possibie
¢ Including crests within horizontal curves o improve driver recognition of changes in alignment

e Placement of the alignment in defined filf or cut in plack soil’ envirenment to reduce sidelong
expansive clay treatmeants

* Relocation of the alignment {horizontally and vertically) to reduce impacts on major senvices.

2.2.2 Roadside Barriers

Roadside barriers have baen minimised for the length of the project by adoption of fiatl, traversable
batter slopes with appropriate hazard free zones whare possible.

However, due to the exireme sidelong terrain, the alignment of the road and assodialed roadside
hazarde (drainage structuras, opposing fraffic, bridge plers eicj lengths of barrier have been included
in the design of the TSRC through carriegeway and side roads,

TSRC Barriers

The selection of barmriers Jocation and type) has baen reviewad as part of the design with the
foliowing approach adopied:

o Batters have been flattened whare aporopriate to provide traversable roadside envirenment

o Barrier protection has been included in accordance with the RPDM fe protect against roadside

hazards including:

> High fill embankments

- Non-traversable cut and fill siopes {inciuding 1 on 2 or steeper cutling slopes)Rock face cutling

slopes

> Major drainage struciures

> Bridge piers.
The most significant hazards within the clear zone adjacent to the TSRC carriageway are the high cut
and fill batiers, roadside struchures and the opposing traffic streams.

The roadside batters are up to 50 m high with 1V:2H batter siopes and cccur along significant lengths
of the both carndageways.

Roadside structures include bridge piers, bridge crossings of watenvays and iarge drainage structures

In dual carriageway saections with narrow median, opposing traffic streams are separated by median
parrier as the TSRC has:
e A narrew median to minimise the overall impact of the works

e 3 honzontal alignment that varies ainng much of its length, with potential for vehicles to cross the
narow median

womita Escond Rangs csing Froen) MIMERGIAL Y NFIENCE
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* significant portions of heavy vehicles

o high traffic volumes

Level of Proiectian

The TSRC will carry up io 28,000 vehicles per day (predicted 2042 traffic volume), of which
approximately 30% are commercial vehicles.

In accordance with the DTMR Road Planning and Design Manual (RFDM) Section 8.2.5.2, Test Level
4 has been adopled as a minimum standard to refiect the relatively high propeortion of commercial
vehicles in the traffic stream.

Compiiant Test Level 4 barriers inclide rigid concrete barrier, modified thrie beaam or wirs rope
bafrier.

As an outcome of the safety in design process, it was identified that rigid concrete barrier and
madified thrie beam barrier have less driver exposure risk following an incident. These barrier
systems perform satisfactorily without maintenance intervention outsides the zone of impact.

The use of wire rope bamier systems was avoided due to the long lengths of compromised integrity of
the wire rope barrier system foliowing vehicle impacts. This aspect of wire rope banier systems is of
congern on the TSRC due to the petential for muliiple incidents due 1o environmenial factors {eg o).

ITSRC External Barner

The following has been adopted for the instaliation of barriers on the TSRG:
o ANl TSRE barriers to be Tsst Level 4 compliant

o Dxtemal {outside shoulder) barrier is 1o protect steep andior rock cut patter faces and high fils
o All bridge pisrs and bridge approaches are to be protectad by barrier
Median barnet

Concrete barier has bean adopted for the median with advantages of:

o Higher strength {TL-& rated)

o Lower maintenance costs

¢ More consistent performance

¢ Parformance is nctimpacted by paverment overlays

* Minor impacts do nof degrade the performance of the bames system.

Other Roadside Barriers

Cither roadside bairiers have been assessed using the TMR Road Planning and Design Manual
(Chapter 8).

Generally, all iocations that do not have traversable (1 on 3 or fiatler) batters have been protecied by
w-beam barrier,

2.2.3 Emergency Stopping and U-turn Facilities

Emeargency stopping and U-turn opportunities are required on the TSRO to provide access for
emergency services and maintenance vehicles.

Cpportunities to change carriageways on the TSRO alignment as part of the road network are:

o HhMort Sireat interchange via the overpass stiucture
o Warrsge Highway {(west} interchange
o Cecil Plains Road interchange

Due te the limited opporiunities to change cariageways east of Mort Street, dedicated emergency
siepping and U-turn faciiities have been included in the design.
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Median Crossing Requirements

The specification also cails for the median breaks to allow for emergency vehicles to be abie to cross
where there is a continugus median barier,

Emergency Vehicles

The specification calls for the median breaks to aliow for amergency vehicles to be able {c cross
where thera is a continucus median barrier.

The sastern section of the TSRC has continuous concrete median as appropriate wherever the
grades are greater than 3% and the median is less than 15 metres,

In this area emergency vehicle cross overs should be provided at a maximum of Skm spacing.
General Public Velucles

For other vehicles to be able to turn the median crossings should have a cross grade less than 3%.
Austroads table 7.3 of Austroads Guide to Road Design - Part 4 allows for large vehicles to be able to

turn if there is 27m of clear distance for 8 19m semi-irailer to turn in, and up to 30 m for a B double.
The vehicle speed of this manoeuvre is less than 5 km/hr,

The clear opening of the median is to allow for the swept path of the design vehidcle (Type 1 Road
frain).

Maintenance Requireimenls

Mazinienance vehicles wili be able to use the Ganeral Public U-tumn facilities and the ivcal road
network.

Naintenance vehicles will oniv ba able to use namow median breaks to access the olher carriagewsys
under full trafiic management. Gated access o local roads will alse be available.

Median Crossing Design Issues

Where the TER(C is 2 4 lane median divided road east of the New England Highway with a wide
miedian of approximaiely 18 m median there is an oppeitunity 10 provide a U-turm facility in
accordance with Austroads.

Where the TSRO is & 4-lzne median divided road sast of the New England Highway with a narrow
mmedian of 1 m inner shoulders, there i insufficient width to allow for a vehicle to pull over into the
inner sheulder to then access the median break for a U tum faciity. The concrete median barrier at
1.1 m height wili prevent the drivers being able to see vehicles coming in the cpposite direciion.
Theretore the use of the median break to provide a u tum facility cannot be allowed unisss the TERG
has been placed undsr traffic control and the traffic has been stopped.

Narrow Median Crossing Detait
The goncrete median barrter will nead 1o be continuous around any curve so that thelr crash rating is

maintained therefore no median crossings will be placed on a curve, or within 4 seconds of travel of a
curve {122 mj, even if sight distance is not an issue.

Given that the inner shoulders are only 1 metre wide providing a clear opening of at least 4 metres will
create a hazard to the oncoming traffic. Crash cushions will need to be placed at each end of the
concrete barriers to reduce the consequence of any crashes that may ocour.

Designed Median Breaks
FPossibie Localions

The ability ic place median breaks on the eastern section of the TSRO {east of the New England
Highway) is constrained by the vertical geometry. An initial assessment identified locations where the
grades are less than 3%, facilitaling a potential imedian crossing leeation.

Tahhs 1 el =c Th 2ot sleser ol 1 iine
el )i 8RS LE5E W a (E&sy on Tunrel)

swianba Sesond Range Crssfng P t o] 1 MMERC F
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Start Chainage l End Chainage

600 3700
4100 4 680
5 540 6 070
6 580 7170
7 860 8 600
12 450 13 040
13 770 14 210

While these areas are less than 3%, other geometric issues may prevent them from being acceplable
turn around areas.
Aciditional Localions

inage 2 300 (Public Vehicle U-Turn)
Chainage 2 300 is situated in an area of wide madian and relatively flat grades at the beginning of the
preject. This area can provide a U-tum area that msets Austroads requirements.
The design vehicle can make 3 U-tum from the lefl lane based on nominal widening of the outer

adges. This means that the design vehicle would anly be able o do the U-tum under stopped
conditions on the TSRC.

Howevar, a large truck such ag a B double would be able to turn from the right iane.
The advantage of a Udum facility here is that maintenance and emergency vehicles can safely make

fuens at this location,
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iage 4 800 (Mainienence acux

Chainage 4 500 is situated in an area of narrow median adjacent to the Murphy's Creek Road
overbridge. Murphy's Creek Road is a declared Main Road and under TMR managameant, This
io.’:dhor ties into the old Murphy’s Creek Read alignment. However a subseguent review of the old
road shows that it has been removed at the southern end and examination shows that the connection
wouid be very difficuit to reinstate given the realigned roads levels and iocation.

The connection to the north from the Brishane bound lanes of the TSRO has been made, suitable for
maintenance vehicles only.
iinage 8 700 (Maintenance access via public road

Chainage 8 700 is situated in an
will be {Ja“‘ g under 1"1{:‘ k! l“|
equired g 3 [0 :
and/or emergency \.'r—‘!i G f-’i\, 5
ithe Gitiens underpass to r&ﬂ—ﬁmc‘- the TSRO on the oth
convenient U-turn facility is provided.

grade and narrow 1 s Road
B i“aiveb ihe |'t';-¢11 gn'm_ nt “"';*.. M and ‘*‘rm

area of s

(ECHergency vercie

grade and narrow me
SRC. Providing a

as -‘-:; b a 'i"-‘ci tos S0y

L!"‘.: oPe GOt lr

sufficient width that if it wasg deame
t:wl«-il '1:‘ .f::,.u,,' it would

onditions and is .w recommeanded d

undar TS

Summary

Chainage Comment

i
;

Design Vehicle U-
Tum

Emergency
Vehicle Crossing
Incident
Response Vehicle
Fire Trail Access
Maintenance

4500 Eastbound anly
"/
1045¢ ‘, v ;88 to McNamaras
- &
v At emergency arrestor bed
13580 4 ‘/ Grade saparated fire accass via underpass
14520 4 v
153100 v N
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| Comment

Chainage

Design Vehicle U-
Tumn

Emergency
Vehicle Crossing
Incident
Response Vehicle
Fire Trail Access
Maintenance

19000 v v v W Mort Street

::': - [asik iy refer fo the
n.ju.."i”r s r} ed for two vehicle allf

1r~~ 'M'\"j : {ne Pra
‘nximate chainages Q 00 and 1

venicie :';fi'l%'::._} ng riace

sated vahicle stopping plac
---J‘vil ound and westbound traffic.

for both

site has been logated on the

i as i

§ = By
2y zone for westhon

 babyee
b bvee

= are limited p ,!‘_f::i: ”"?i".ﬁ-

) n.;y iri the Project corridor, with the o
way.

rossing i

e, . ;

::*«’. Cisa ﬂ'u""‘ Treight routs, provigion fm public transport infrastruciure was not included due

No ;m'r'l'li_e- ifajwpnﬂ' infrastructure was imp
s nof proposad o include new or i'-‘E!;'}!ai.Z(:':ﬂ] :-ﬂ.l Lgnbljc r.cn l_rpu_rt infrastructure into the Project.

Fencing has been provided within the
the 4:1:51-:'5:! i pr n*r"shz— 5. Additional e
vehicle and pedesirian accass

-Od tr\ 11‘!\2
1 hbasins.

Boundary Fencmg
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:ie;';i |ﬂ besn underiaken by J' State in conjunction with
property qu ’ a7 3 s. The outstanding part of the Boundary Fc=‘~ ing will b
either a.s?'sua.::'inkl‘:ll by Nexus {as part r-f tbe nf:;:om"r gdation v ‘.:c,k)m.hw ule) or dirsctly by tha Of
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Fauna Fencing

Fauna fencing has been included at key fauna passage routes to reduce the potential for fauna strike
on the road corridor, improving driver safety and reducing environmental impsact.

This fencing has been located to:

* Coincide with identified fauna corridors

o Direct fauna to crossing points under the alignment

s Supplement the concrete roadside barrier in direcling fauna away from the read corrider.

The fencing is 1o be in accordance with TMR Standard Drawing 1603 and is shown on the design
drawings.

Separation Fencing

To provide separation between the TSRC and longitudinai property accesses and iocal road network,
an 1,800 mm high chain wire fence has been included betweean the TSRO and the lecal road netwerk
in accordance with TMR Standard Drawing 16802,

(Gates have been included In this fence {0 facilitate maintenance and emergency access o the TSRO
and are shown on the drawings in the Roads and Safety Element of the A1 ~ Design Drawings
Foider. =

RIGTLY MUMERCIAL N AR IBENCT
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PART 2 - CLARIFICATION QUESTION
A.1.2 - Road Geometry & Road Safety

Page 29 of 215



Nexus

Report

Question ID Rifcsace Question Proponent Response
From your Proposal it is not evident that your Proposed design for Six Mile Creek Road has complied with the road width  |Performance Specification, Exhibit A, Table 3.1 requires that Six Mile Creek Road be reinstated as an Unsealed Rural Road - Access, and it must be suitable for use by a
required in accordance with the Performance Specification, Exhibit A, Table 3.1. In particular, the road width must achieve |semi-trailer with adequate width to pass a car.
the following: 'Access must be suitable for use by a semi-trailer with adequate width to pass a car'. Nexus has nominated a pavement width of 5.5m for Six Mile Creek Road.
T72 Al.2 Nexus has assumed the design width for a car is 2.0m while a semi-trailer is 2.5m, which in our opinion provides sufficient room for a semi-trailer and a car to pass, albeit
Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including at a slow speed.
program, cost or other related items. Can the State please confirm whether the State or Council require a wider cross section for Six Mile Creek Road.
From your Proposal it is not evident that the design of Morleys Road has complied with the road width required in Performance Specification, Exhibit A, Table 3.1 requires that Morleys Road be reinstated as a Bush Management accessibility track (to a similar standard as the tracks it
accordance with the Performance Specification, Exhibit A, Table 3.1. In particular, the road width must achieve the connects with), and it must be suitable for use by a single unit truck with adequate width to pass a car.
following: 'Access must be suitable for use by a semi-trailer with adequate width to pass a car'. Nexus has nominated a pavement width of 5.5m for Morleys Road.
73 AL2 rNexus has assumed the design width for a car of 2.0m and 2.5m for a truck, which in our opinion provides sufficient room for a truck and a car to pass, albeit at a slow
Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including speed.
program, cost or other related items. Further, the Report prepared by LVRC “Lockyer Valley Regional Council /TSRC Interaction Report for the LVRC Road Network” Appendix B Item No. 7 & 8 for Morleys Road
states that the existing road width is 3.8m and as such the design complies with “matching the existing” requirement.
Can the State please confirm whether the State or Council requires a wider cross section for Morleys Road.
From your Proposal it is not evident that the Sight Distance to the exit nose is achieved on the TSRC westbound exit to AUSTROADS Part 4c: Interchange, Table 7.1 requires that 215m of sight is provided to the exit nose for a design speed of 110kph.
Boundary Street in your PAM design in accordance with AustRoads Table 7.1. We confirm that 215m sight is provided to the westbound exit nose for the Pre Agreed Modification at Boundary Street.
181 AL2 Please see Appendix T81
Please confirm your compliance with these requirements including sufficient information to describe how this compliance
will be achievgd, and what impact, if any, this has to your Proposal including program, cost or other related items.
The State is seeking further information regarding your Alternative Option and request that you provide the horizontal and |Please find attached the horizontal and vertical SSD checks and graphs for Nexus’ Alternative Option alignment in Appendix T82a, T82b, T82c and T82d.
vertical SSD checks and graphs for your Alternative option alignment.
T82 Al.2
This information should be sufficiently detailed for the State to consider the compliance of your Alternative Option.
The State requests that the Proponent provides a general layout and long section that describes a system interchange Please refer to the following documents:
between the Warrego Highway east and the Toowoomba Second Range Crossing. * Option T94 Report - Warrego Highway (East) interchange.pdf
The system interchange must: * Option T94 Report - Attachment A - Sight Distance Checks.pdf
* comply with the DTMR Road Planning and Design Manual * Option T94 Combined Drawings.pdf
* comply with Austroads Guide to Road Design Part 4C: Interchanges and as specified below; Nexus infrastructure advises that the modification has no impact in the program.
= be configured as a two lane exit consistent with Figure 2 a (i} or Figure 4C-6 of the TMR Supplement to Part 4C and The impact in D&C cost is: $4,800,000.00
consistent with Figure 11.3 of Austroads including an auxiliary lane that is not less than 300m long; There is no impact in O&M cost.
= westbound route from the existing Warrego Highway to the Toowoomba Second Range Crossing being the through route
(i.e. vehicles travelling westbound in either existing lane from the Warrego Highway to the Toowoomba Second Range
Crossing must be able to effect that manoeuvre without needing to change lanes);
= be configured as a major branch connection generally* consistent with Figure 11.8: of Austroads with the eastbound
route from the Toowoomba Second Range Crossing to the Warrego Highway being the through route (i.e. vehicles
To4 AL2 travelling eastbound in either lane of the Toowoomba Second Range Crossing to the existing two lane section of the
Warrego Highway must be able to effect that manoeuvre without needing to change lanes).
*Notwithstanding Austroads Part 11 the lower traffic volume from the Toowoomba Second Range Crossing may be in the
right hand carriageway to facilitate the through route requirements;
= not provide for any other traffic movements;
* not include any single lane carriageways (i.e. all carriageways must be two lanes west of the point where they merge or
diverge; and must be two lanes plus auxiliary lanes as appropriate [in terms of configuration and length] on the mainline
east of that point);
» include lighting at all merges and diverges; and
= avoid any impact up to the ARI 2000 years flood level along Gatton Creek {Lockyer Valley Regional Council has concerns
about even larger floods, bank stability and vegetation retention along Gatton Creek).
Please advise what impact, if any, this has to your Proposal including program, cost or other related items. Please response
by close of business on 20 April 2015.
It is not evident that run out area for entry ramps has either been provided or considered in the design of the Mort Street [Nexus confirms that the run out area for the entry ramps was not identified in our proposed design although we do acknowledge the requirement.
|Interchange in accordance with the requirement of RPDM Chapter 15, Figure 15.6. We assess that the run out area to the West bound entry ramp requires a minor increase in the pavement area. At the East bound entry ramp, the run out area
197 AL2 requirement would involve realigning the ramp to reduce its overall length resulting in a corresponding minor downward adjustment in the pavement area. The structure
Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including over the existing railway would require some tapered shoulder widening (0.62-0.00m) with a minor
program, cost or other related items. change to the area of structure (ca. 9 sgm).
Nexus confirms it will comply with these requirements with no impact on its Proposal, including program or submitted price.
|Please confirm in relation to Hermitage Road / Service Road access to existing industries that the design vehicle for the Nexus Infrastructure confirms the Hermitage Road turnaround facility allows for a B-Double as a minimum. The facility has been designed to suit a B-Triple vehicle
T99 Al.2 turnaround facility allows for a B-Double as a minimum. movement.
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Nexus

Question ID a:fl:r:::ce Question Proponent Response
Can the Proponent please confirm that the Toll road signage complies with the TRUM draft guideline, Toll road signs: We confirm that we comply with the TRUM draft guideline, Toll road signs: November 2012 {amendment 18) and have also made allowance for Sign TC1810.
T137 Al2 November 2012 {amendment 18) and have also made allowance for Sign TC1810.
Project Specification, Section 3 3 PROJECT FUNCTIONAL REQUIREMENTS includes: Nexus confirms it had provided in its submission for pedestrian facilities at Murphy’s Creek Road as nominated. We address the additional requirements as follows:
(b) The purpose of the Project is to:
(vi) provide for the public, including pedestrians and cyclists to cross the Tollroad only at safe locations; Cyclists can be accommodated through the listed intersection / road corridors on the 2.0m shoulders provided.
The DTMR Cycling Infrastructure Policy requires projects to provide for cycling in transport infrastructure. At Mort St, the Mort St Interchange Overpass (BR11) needs to be widened to allow for a pedestrian footpath on one side.
In addition to crossing facilities at Murphys Creek Road and local authority controlled roads, to comply with the policy
facilities, including grade separation where appropriate, to provide for the safe passage of pedestrians and cyclists to cross [At New England Highway, no additional works are needed as each of the twin traffic bridges over the Tollroad is designed to have a footpath.
the Tollroad are required at the following locations:
* Mort Street (including through all intersections within the Project Site); At Warrego Highway (west), Cecil Plains to Toowoomba Road and Gore Highway intersections, provision is made to cross at the signals. Note, in order to achieve this, the
* New England Highway (for the alternative “no tunnel” offer) intersection will need to be approximately 2.0m wider to accommodate pedestrian storage in the median.
* Warrego Highway (west);
= Cecil Plains to Toowoomba Road; The impact on D&C cost for our base case at-grade intersections for our Conforming Proposal and Alternative Proposal to provide for pedestrians and cyclists is
» Gore Highway. $1,606,000.
T140 Al.2 . . . . - 4 o . e
Please either identify the location of this information within your Proposal or provide the additional
information/clarification in response to this question. For the Grade Separated Value Add Options ~ To accommodate pedestrians, the overpass bridges at each of the interchanges (Warrego West, Cecil Plains Road, Gore
Highway) will need to be increased in length to allow for footpaths underneath. At the Warrego and Cecil Plains pedestrians can cross at the signalised intersections.
The impact on D&C cost for our Grade Separated Interchange options to provide for pedestrians and cyclists is $1,646,000.
(The costs have been included in the financial model, as requested by the State, submitted as part of our response to FC64 answer)
The costs associated with the provisioning of pedestrian overpass structures associated with our roundabout intersection solutions are addressed in our response to
T113. Appendix T140 provides the relevant overpass bridge drawings.
T141a AL2 Can the Proponent please confirm that the truck stop facilities off the Warrego Highway will remain operational 24/7 We confirm that the truck stop facilities off the Warrego Highway will remain operational 24/7 throughout the construction.
throughout the construction ?
Further to your response #202, can Nexus provide updated General Arrangement plans that adequaltely illustrate the Cecil |Please find attached Appendix T165 which includes the updated General Arrangement drawings for the grade-separated interchanges at Cecil Plains Road and Warrego
Ti65 Al.2 Plains Road and Warrego Highway (west) interchanges to reflect the additional turning lanes for binding into the Part 2s.  |Highway (west) interchanges.
Further to your response on 18 June (Question |D 1853), the State require Nexus to comply with the Approvals and Project |Please find attached Appendix T166 which provides amended general arrangement details at the Murphys Creek Road side road and the Gore Highway left turn lane,
Documents and as such Nexus need to make all changes necessary to stay within the EPBC boundary near Murphys Creek |which demonstrate these road elements are now designed to be fully contained within the EPBC boundary.
T166 Al2 Road (council side road) and the Gore Highway Interchange (left turn lane).
Nexus confirms that all proposed works on the project are within the EPBC boundary at all locations except at the tie-in at the eastern end, where the Warrego Highway
east interchange falls within the road reserve beyond the EPBC area as confirmed in our response to Question ID 1853 on 18 June.
Further to your response on 17 June {Question 1D 6089) in relation to the truck unloading facility, the State proposes an Appendix T174 outlines the proposed location for the truck unloading facility within the area identified by the State.
alternative location (refer T174.pdf) that replaces the current requirements for two truck unloading facilities as
documented in the Performance Specification with a new set of requirements as listed below: Nexus confirms the cost to build this facility is $1,424,000.
Replace the two existing load breakdown areas with a load breakdown facility that must be located on the north western |We also confirm there won’t be any impact in program or other related items.
side of the Warrego Highway interchange. The load breakdown area must include:
A) entry and egress via the existing Nass Road intersection to Lot 1 on SP 187181 that facilitates the safe usage of the
load breakdown area;
B) a paved load breakdown area that uses to the maximum extent practicable the residual land (west of the proposed
T174 AL2 interchange ramp) on Lot 1 on SP187181;
C) pavement as per TMR drawing 611867 {Nugent Pinch Upgrade);
D) toilet facilities (50 m2); and
E) signage, including signage limiting its use to heavy vehicles and direction signage including advance direction signage.
Please advise the impact, if any to your Proposal including program, cost or other related items to provide the above
requirements. The State is anticipating a reduction in cost due to the reduction in requirements including the need for
only 1 truck unloading facility.
Further to your response to T165, it is not evident that Nexus has provided an at-grade, all movements intersection at both |The proposed solution at Warrego Highway (west) does not propose to upgrade this intersection however the new works will tie-into the existing road alignment (i.e. will
Nass Road and Wirth Road junctions with Warrego Highway (west) in accordance with the NP2C four laning project (refer [tie-into the works constructed as part of the Nugents Pinch upgrade).
T178 Al2 T178.pdf).
Can Nexus confirm these requirements are met and annotate their drawing accordingly.
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Nexus

Report
uestion ID uestion Pri Response
@ Reference Q oponent Respol
T180 - Can Nexus please confirm that the Weighbridge and Toll House that is shown in your Proposal for the Toowoomba Waste |Nexus confirms that the Weighbridge and Toll House for the Toowoomba Waste Management Centre is a replacement of "like for like" with the existing infrastructure.

Management Centre is a replacement of "like for like" with the existing infrastructure.
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A.1.2 - Road Geometry & Road Safety
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SSD (m)

Stopping Sight Distance
Control Line MC10 L2

Required SSD for Car with grade correction Required SSD for Truck with grade correction ++<+<++ Achieved SSD Car 0.2 Object == == Achieved SSD Truck 0.2 Object === Design Speed for Cars

Design Speed 100 km/h (km/hr)

Reaction time 2.0 sec

Car Coefficient 0.36
Truck Coefficient 0.28

A0 ——— e e e e——e

Left hand curve. Left hand curve.

Manoeuvre widening of 3.5m adopted. Manoeuvre widening of 3.5m adopted.
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Nexus

A areater connecdisn

Warrego Highway (East) Grade Separated
Intersection

Technical State Clarification Questions — NEXUS
(03.02.02.19)

The Technical State Clarification Question T98, issued on 1 April 2015, is the foliowing:

The State reguesis that the Proponenti provides a general layout and longsection that
describes a system interchange between the Warrega Highway east and the Tocwoomba
Second Range Crossing.

The system inferchange maust:

« comply with the DTMF Read Planning and Design Manual

« comply with Austroads Guide fo Road Design Part 4C: mren.ha*}ges and as specified below;
« be corfigurad as a fwo lane exit consistent with Figure 2 a (i} er Figure 4C-6 of the TMR
Supplement {o Part 4C and consistent with Figure 11,3 of Austroads including an auxiliary
lane that is noi less than 300m long;

s wastbound roufe from the existing Warrego Highway fo the Toowoomba Second Range
{rossing being the through routs (i.e. vehicles travelling westbound in either existing lane
from the Warrego Highway to the Toowoomba Second Range Crossing must be able to effect
that manoeuvre without needing to change lanes);

« be configured as a major branch connection generally* consistent with Figure 11.8: of
Austroads with the eastbound roufe from the Toowaomba Second Range Crossing fo the
Warrego Highway being the through route {i.e. vehicles travelling easthound in either iane of
fhve Toowoomba Second Range Crossing to the exisiing two lane section of the Warrego
Highway must be able to effect that manoeuvre without neading to change lanes).

*Notwithstanding Ausircads FParf 17 the fower traffic voelume from the Toowoomba Secondd
Range Crossing may be in the sight hand carriageway to faciiitate the through route
requirementis;

* not provide for any other traffic movements;

* not inciude any single lane carriageways (i.e. all carriageways must be two lanes west of the
point where they merge or diverge; and must be two lanes plus auxiliary lanes as appropriate
[in terms of configuration and lengthj on the mainfine east of that point);

* include fighting at ali merges and diverges; and

» avoid any impact up to the ARI 2000 years flocd level ajong Gatton Creek (Lockyer Valley
Regional Council has concerns about even farger floods, bank stability and vegetation
retention along Gaitorn Creek).

Flease advise what impact, if any, this has 1o your Proposal including program, cost or other
related items. Please response by close of business on 20 April 2015,

Conformance

—)It""‘ ITi L“I.' Ve u';

¢ ¥ ‘.‘.. —
& “w*. ti'aaa F-e*: HIManc

ement for the Warrego Highway {east)
fication and the additional reguests in the

‘\["r,,t,i
By complying with the Performance Specification the
':;iii‘: th:. IM! rm? Pianning and Design Manual and Austroads Suidelines.

STRICTLTY | AL R CONFIDENCE
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Nexus

A gfu\k.v conmecdion

1 Design Overview

way (wastbound) fo To

- J

stbound),

sound to Tollrcad v

1A JAY WS

e Wt snsl $a Wiarre
vl WESLDUINA W Y

" Sopleon g sainn T o e 4
y FHUNWaEY easindu

2. Traffic

=3
|

V V V V

d to Warregoe Highway easibound

[
MOt U

3. Road & Safety

Ving E criteria have been used to develop the design:

frvcimim emamel oF o4 4
A design spead of 1

i Highway east of the interchang

The through rouie shall

from the

a8

The diverge arrérigement sh;il c_omp!y with Austroads Guide to Road Design Part 4C: Interchanges and be
configured as a two lane exit consistent with Figure 2 a (i) or Figure 4C-6 of the TMR Supplement to Part 4C
and consistent with Figure 11.3 of Austroads including an auxiliary lane that is not less than 300m long.
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NeEXus

A aveader conaection

Figure 4C-6 - Example of two-lane exit for a freeway or major divided road

" Lane Spiit Length L 80m

l__’,l;ljj:“’/‘

- |

= = e e s e e e —-—-..-....._—M\
________________ e

l I

|- -
| | |
T W e % S e e A e e S fem e b - = = = = = - — |
R e (]
I ] M\\_:% |
ore Seit Length = Bom
(b) Right road diverge
L Lone Spit Length L 80m
="
- — —
————

T Painted Nose Lergth

(c) Both roads diverge

Figure 1 - Two Lane exit (extract TMR Supplement to Austroads Part 4C)

300 m desirable 150 m (min.)

L
. -
1111 = distanos betwesn gl ramp and preceding entry ramp. Rater o Section 6.6 6 and Tabie 6.4 of e Guds 1o Trac Management - Part 6 (Warsscions
12] Indicathee only. Rler 1o e Guide (o Soad Desipn - Pavt 3 Geomelnic design (Austroads 2009s)
Note
For nosa detad, refder o Figure 11,1} - Nose detad B

Figure 11.3: An example of two-lane exit for a freeway, freeway or major divided road
Figure 2 - Two Lane exit (extract Austroads Part 4C.)
Merge arrangement

The merge arrangement from the Warrego Highway eastbound onto the Tollroad shall comply with
the below Figure.

—
-— -
e
-— -
— ———
e~ ~
— = =
——i O
) Beay -
ot s 10 cap
S
- -
-
— i
— S S
e .~ o 3
) S ——— . W
(men. e —
b) Bran ectio
Law volumes in ether e left hand or both carriageways
Note: T = tapse kg basad on & rase of Istars shih of 06 mys

Figure 11,8: Major branch connection

Figure 3 - Two Lane Entry (extract Austroads Part 4C)

STRICTLTY COMMERCIAL IN CONFIDENCE

) Interchange
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NEXUS

A areater conneedion

TSRC-NX-94-RD-AL-SKT-581 to
587

4 below llustrates the T94 m

east) Interchange.
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NexXus

A areaber connection

e The Warr Highway sastbol
over appr \m.mdle!y *-.‘izu‘r':e (Le.

e e

toound carriageway
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Surfacing, DG14HS 50

PMB waterproofing seal Y
Intermediate, DG14HS 50
Base, DG20HM 240
Prime + seal Y

Improved layer (Cement 150
modified)

Subgrade CBR 5%
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A aveadur conarction
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A areaber conaeedion
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S O . of 28 Do

arits af Warrego Highway (east) interchange

wpact the nolse modeting
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T 0N Doiween g

Each abutment
abutments reiz
Highway} is €

§ on moderateiy x.“m-m
_'..i».\ clesrance under t

ge is on a reiatively high skew of 80 degrees.

The deck for the eastbound bridgs is 11 .5m wide wi ig 11.7m wide, with the

difference a resuilt of sight widening raquiren ferzb. The deck consists of 2 200 mm frf:srﬁmuzn; thick
slab with 10 mm thick watarproof membrane and 80 mm t“ick g surface. tisalsoon a

3% supergigvation and has a fixed joint at each abutment. A ’mk lab i._% provided at the pier suppoit
which provides deck coniinuily through the in-silu topping slab.

e bridge has 1,100 mm high medium performance concrete barriers.

e perpendicular to abutment heads Y will e providad st both
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TSRC

PART 2 - CLARIFICATION QUESTION
A.1.2 - Road Geometry & Road Safety
Attachment for T165
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3 A.1 3 Pavement (P1, P2)

3.1 Executive Summary

This preliminary Pavement Design Report details Nexus Infrastructure’s Tender Design for pavement
as part of the TSRC Project. A number of options and sensitivity analyses were underiaken fo
determine the most cost-effective and value-for-money pavement solution. Censideration was given
to initial censtruction and maintenance costs, constructability, performance criteria, sustainability and
potential traffic disruptions dus to maintenance. The overall design process and recommendations are
summarised below:

e Threa different pavement oplions were investigated and developed through detailed analysis:
> Full Depth Asphalt {FDA)
> Deep Strength Asphaii (DSA)
> Flexible Composite (FC)

e For the section from Wairego Highway West to Gore Highway, an additional high quality granular
pavement option was also considered

e A number of sltematives wera considered, &.g. staged constiuction, high modulus bass, camant
stabilised sub-bases with higher stiffness and different aaphait sudacings

o The oplions were assassed in terms of design life, risk of fallure, maintenance requiraments,
whaole-cf-iife performance and compliance to the specified performance oritera

e Agseszmient of the pavemesnt composition aptions included a sensitivity analysie of the effect of
variations in put parameters and material properties

o Any of the pavement compositions could have baen proposad, as the expeciad performance would
be very simiiar, and all comply with the Department of Transpoit and Main Roads (DTMR)
pavemant design standards

e Any Dense Graded Asphalt {of standard DG14HS) or Stone Mastic Asphalt (SMA) can be used as
surfacing, but the SMA appears to have slightly better performance bensfits.

Meaxus infrastructure will mitigate pavement performance risk by using recommended pavement

design procedures, standard malerals, realistio heavy vehicle loading faciors (which include Type 1

road trains and B-doubles) and appropriate subgrade California Bearing Katios (CBRs).

3.2 Subgrade

3.2.1 Assessment of CBRs

Using the above methodology and the results of the statistical analysis of laboratory testing and
presumptive values, the following design CBR and swell values have been datermined for use in the
tender design. These assumptions and determinalions will be reassessed In the detailed dasion
phase on the basis of further investigation and testing of materials proposed for subgrade use.

3.2.2 Design Assumptions

In ‘cut-to-filf’ transition areas (i.e. smail 20-50 m long sections), the CBRs as per adjoining arsas are
adopied, assuiming that suitabie subgrade replacemeant or treatment will be carried cul.
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3.3 Environmental Conditions

3.3.1 Drainage

Refer to A.1 — Design, Geotechnical Element, G1 Geotechnical and Geological Report, and the
Drainage Element, D1 Drainage Design Report, which both provide further detail on drainage. The
following is a summary of relevant information from the repoits.

» A review of the subgrade conditions along the alignment identified expansive scils and variable
groundwater conditions as key risks o the pavement design. Drainage blankels have been
provided at selected locations within the cutlings and subgrade replacemant provided for low
haight embankments (<1.5 m) and cultings less than 2 m.

¢ The subgrade teplacament has beenh complemeniad by 1V:4H and good surface drainags o
ensure shrink-swell effects on the carriageway are minimisad

e Foundation drainage blankets have been provided in both embankiments and cutling subgrades
where significant seepage is expected

s [t has been assumed that seepage inflows will be higher in the more weatherad materials;
therefore, for the Tender Design it has been assumed that a drainage blanket will be required
where the weathering is MW or worse, while no drainage blankets are assumed for cutlings with
sxpansive soils. The extent of drainage blanket will nead 1o be confirmed at Detailed Desian
through further invastigation and groundwater monitoring

o The drainage blanket will comprise a 300 mm thick drainage blanket wrapped in geotextiie. The
drainage blankei defail is not a standard MRTS treatment, however, it is consistent with Austroads
and RMS Rdd recommendations This detail is propesed as g8 'special’ treatment in accordance
with MRTS04

o Provigion of an upstream drain and basal drainage bianket for all embanliments buillt on colfuvium

3.4 Pavement Design

3.4.1 Sustainability

Sustainability has bean 2 key consideration during svalusiion of the pavement design options.
Opportunities for use of local materials have been identifisd and will be analysed further dusing
Detailed Design.

3.4.2 Shoulders

The TMR Pavement Design Supplement allows shoulders to be non-stiuctural and granular, but the
surfacing must be the same as that of the adjacent lanes. The shouldars were tharefore designad to
be non-structural.

3.5 Risk Managemernit

3.5.1 Subgrade Properties

The subgrade CBR values have a significant effect on the thickness of the pavement and the need for
subgrade treatment, ie. the 300 mim select {ill or soft subgrade treatment. This is in pariicular for
flexible pavements where the difference in base thicknass could be as high as 100 mm.

To mitigate this risk, the tender design has been deveioped based on results from 88 CBR tests that
ware analysed o delermine the range of possible CBR values and fo identily the locations (and
percentagss) of each of these CER calegorigs. Allowance was made for 300 mm additional material
in areas where the subgrade was <3%.
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The design subgrade CBR vaiues will be reassessed as more information becomes available and the
road design is developed. As a result, the pavement thickness will be revised tased on a further
review of this information and new data obtained during the detalied design phase.

3.5.2 Water

The presence of water through moisturs ingress can have a detrimental impact on pavements and
could cause isolated pavement faillures (deformation and potholes} and increased maintenance.

To mitigate this risk, Nexus Infrastructure’s Tender Design provides drainage layers in all rock cutting
and subsoil drains in all cuttings. During construction, water sespage may be idenlified and this will be
managed by provision of thicker drainage blankets, provision of deeper subscil drains or using special
drains such as herringbone drains.

3.5.3 Pavement Materials

Nexus Infrastruciure will implement a guality system to ansure pavemant construction mesis the
required specification.

3.5.4 Sensitivity of Pavement Material Properties

Specifications and Materials

Siandard technical specifications and materials commonly used for road construction in Queensland
were used, Thie reduces the risk of mateiial avaliability, material quality and issues during
construction.

Nexus Infrastruciure has investigated the availability of materials to deliver pavement materials that
mest the required specifications.

Maintenance

The pavemenis ware designad to have structural lives of 20 (sids roads) and 30 {main iing).
Therefore, ne rehabilitation would be required during the life of the pavement, only routine
rmaintenance in the form of cracking sealing, joint repair and patening and periodic maintenance in the
form of resealing (s.g. mill and overlays) and texture treatments.

3.6 Conclusion

For design of road pavements, DTMR adopts the fundamental pavement design principles presanted
in Austroads Publication AGPTIZ. Taking info account local conditions in Queensland, such as locally
available materialg, local envirenmental conditions, loadings and expected pavement performance,
DTMR has published a supplement to AGPTO2 to complement the design guidelines provided by
Austroads for use in DTMR piojects.

The DTMR Supplement also provides guidance on selection of pavement types based on traffic and
key issues to be taken into account in the selection and design of pavement types, including
conshiuction and maintenance considerations, environment, subgrade svaluation and sconomic
vomparison of design options.

As presented in this Report, Nexus Infrastructure has considered all these design parameters in
identifying applicabie pavement types and carrying out preliminary pavement designs that take inio
account key issues, inciuding issues presenied in the DTMR Supplement. An evaluation of different
pavemant options has been carried out that included sustainability, constructability, eperational and
maintenance issues over the whole-of-life of the pavement.

A risk assessment has also been carried out to idantify, avaluate and minimise the risks involved.

Nexus Infrastructure is confident that we have recommended the most appropriate pavements that
are both compliant with the robust design requirements and provids value for monay.
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Nexus

rt Performance S, tion
Question ID R RO-PO' =t R mm:p;:mcn Question Proponent Response
'We note that your Proposal uses High Strength Granular pavement. As this is an innovative approach to pavement can you [The design of the pavernent west of the Warrego Highway (west) Intersection has been developed in accordance with TMR guidelines (TMR Pavement Design Supplement) and considers the traffic loadings, design life,
please advise what measure(s) Nexus is taking to satisfy itself with respect to the pavement’s fitness for purpose over the |support conditions, drainage requirements and pavernent materials.
25 year concession period?
The 2013 TMR P: Design Suppl Supplement to ‘Part 2:P: Structural Design’ of the Austroads Guide to Pavement Technology, Table 06.1 states that the typical material type used in the base layer of
Volume 4 Returnable sealed unb { granular p for traffic loadings of up to 3,000 daily ESA in thF year of opening, is a High smndard Granular (HSG) material, using appropriate project specifications for this H5G layer. Section 6.2.1
T Al3 Schedule, Element P1 lists the important factors to be considered in the use of an unbound granular material, which have been incorparated into the design.
The p t Nexus |s proposing includes a base layer of a High Standard Granular (HSG) material. This matertal has a higher specification than Type 2.1 with the additional requirements being a tightening of the grading,
higher compaction, and repeated load testing (RLT) to confirm that the layer wili not deform excessively over its design life. These additional project-specific requirements are specified in the Pavement Note 3 of the
Pavement Details Drawings. By using this material, the design has considered a stiffness of 500MPa which is recommended in the TMR design supplement. |n addition to the pavement material, the pavement design has
carefully considered subgrade conditions and management of sub-soil drainage.
It is unclear what Pavement reliability factor the Proponent has adopted for the Toll Road. Please advise what has been  |The pavement reliability level used was 95% as per the Table Q2.12 of the 2013 TMR P: it Design Suppl Supplement to ‘Part 2; Pavement Structural Design’ of the Austroads Guide to Pavement Technology.
used in your Proposal? The project reliability level of 95% (reliabllity factor of 1.00 as per Table 6.15 of the Austroads Guide to Pavement Technology Part 2) is shown in the CIRCLY outputs in Appendix 5 of the P; t Report.
Volume 4 Returnable . oh
T3 Al3 Schedule, Element P1 There is a print error in the 5th page of the Appendix 5, where it shows that the project reliability is not defined. However, this does not affect any calculations as the reliability factor of 1.00 (which corresponds to a
liability level of 95%) is correct.
From your Proposal it is not evident that your lower structural p t standard in the shoulders plies with the TMR's F Design Suppl t was used as pavement design guideline and Clause 2.4 (point 2) recognises that a “shoulder to a lower structural standard” can be used.
requirements as noted in Annexure 1 section 2.7(d){i}A. With specific reference to Clause 2.4 of TMR's Pavement Design | With reference to Volume 4 Returnable Schedule, Element P1 Pavement Design Report, our design for the granular pavements has shoulders with the same pavement configuration as the main line while the sections of
Supplement the main areas that need further clarification to demonstrate compliance are: FDA (and deep strength DSA) incorporate shoulders of lower structural standard. All sections have shoulders of the same overall thickness and surfacing as their adjacent traffic lanes.
Our responses to the three points raised in the clarification question are the following:
1. The total pavement thickness of the shoulder should be the same as the adjacent trafficked lane. 1. We confirm that the including shoulders will be constructed on a continuous subgrade and that the thicl of the shoulder p will match that of the mainline pavement adjacent to it. The thickness
e d Retirnable 2. The shoulder should have the same surfacing, seal and intermediate layer courses as the adjacent trafficked lane, of the FDA pavement on the mainline varies {100 mm DG14 plus DG20 from 185 mm to 300 mm on 150 mm imp d layer, i.e.r of 550 mm). While Table 13 of Returnable Schedule P1 Pavement Design Report
T28 Al3 Sohaduls: Eloront Bl 3. Alower standard shoulder is not used on the high side of one—way crossfalls as this could result in moisture entering describes the average thickness of shoulder as 550mm, it will in fact match the adjacent pavement thickness at each location.
& the pavement. 2. The shoulder has the same surfacing as the FDA [and/or DSA) pavements, |.e. 50 mm DG14 DG14HS surfacing, a PMB waterproofing seal and DG14HS intermediate layer.
3. The TMR Pavement Design Supplement indicates that "a lower standard shoulder is typically not used”. The concern is not structural but aims to ensure the potential for ingress of water into the pavement is avoided.
Please confirm your compliance with these requirements, and/or provide further details in respect to the approach taken. |Nexus’ pavement design has addressed this concern through the use of a cement modified material as shoulder material and the asphalt surfacing layer made continuous with the adjacent mainline pavement. The
modified material has a low permeability and is not sensitive to moisture. This design ensures that moisture is very unlikely to enter into the pavement.
Your returnable element P1, table 7 specifies a 5S000MPa Modulus (Category 1) for the Cement treated base. As this Nexus’ submission provides prel y design detalls for a Full Depth Asphalt (FDA) pavement with no cement stabilised layer.
results in a higher strength, thinner pavement there is an increased risk of refl king. Please confirm that the The submission acknowledges that an equivalent Deep Strength Asphalt may be provided as an alternative. Should Nexus adopt such a deep strength asphalt pavernent it would incorporate a cement stabilised layer
Veélurs 4 Returnable potential reflective cracking Issues are addressed in your Proposal andfor provide supporting information In response to  |constructed from a category 1 material (28 day UCS of 3.5 to 4.5 MPa — Table Q6.4 in TMR PDS).
155 AL3 this clarification. Two moduli were studied for this category 1 material, 3,500 MPa (Table Q5.4) and 5,000 MPa {Austroads Guide Part 2, Table 6.7), In both options for the studied DSA pavement (category 1 material with moduli of

Schedule, Element P1

3,500MPa and 5,000MPa), the thickness of the total required asphalt layers are in excess of 175 mm, which is considered to be sufficient to address | reflection king. Table Q2.6 in TMR PDS recommends a
cover of 175 mm dense graded asphalt on a lean mix concrete (with modulus of >5,000 MPa) and the RMS Supplement version 2.1 (Table 1) reco is a mini asphalt thick of 175 mm on a cemented material
with modulus of 5,000 MPa.
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4 A.14 Geotechnical (G1, G2)

Executive Summary

41.1 Earthworks

e Nexus Infrasiructure has adopted a stralegy to maximise the re-use of site won materials
where possible. To achieve this Nexus infrastructure has used 3d geclogical modeliing
techniques (using Rockworks 3d) to determine the proportion of materials within entical
cuttings and combined this with a comprehensive review of laborztory tesiting results to
defermine proportionsiolumes of MRTS04 classified material. The Rockworks 3d
imodeliing has been adopted for the cuifings with complex geoiogy andfor when sufficient
geotechnical data is availabls.

o Statistical anaiyses of laberatory testing has heen undertaken to determins the
classification of each material won in cuttings. This assessment shows that the majority of
materials exoavatad should be sultable for re~use as gensral embankment fifl or roskiill

o Basalt and sandsione comprise the majority of materials within the cullings. Fesidual and
extremely to highly wazthered sandstone gensrally meeting MRTS04 Class Aor B
classifications. The properties of the residual basallic soil are expected & be variable. The
majerity of materiale will be abie to be re-used in the core of zoned embankments, however
the high fo very high plasticity malerials will be unsuitable for re-use. Extremely 1o highiy
weathered basall is expected to provide a good guality embankment il material, mesiing
Class A or B classifications.

o Some residual soils derived from sedimentary rocks and weathered rocks that meet Class
A or B classilications, do not meet the Emerson Class critenia. Thess materials will need to
bie used in the core only and profected by an outer zone of Class A/B material

o Pasad on the geoiogical assessment palrographic analysis and x-ray diffraction tesiing the
basait encountered on the project can be split belween two types; massive and vesicular/
amygdaiocidal.

o Unsuitable materials from cuttings are axpected o primarily come from the residual basal
dua to high to very high plasticity. Colluvial material excavated for remove and replace
under ambankments is also assumed to be unsuitable for re-use.

o RMoisiure condifioning requiremenis have been assessed based on the MRTS04
classifications and the mandmum dry density festing results. Thase assessments show that
minimal conditioning will be required for Class A (o B materials. Class © and D materials
derived from basalt will required the addition of water o mest MRTS504 requirements.

o Excavatability assessments show that some blasting iz required in the rocks containing
siightly weathered sedimentary rocks. Additional blasting is required in the basalt dus io the
high strenigth and variable fracture spacing.

4.1.2 Bridge and structure foundations

« A review of each bridge location revealed that 11 bridge locations have suitable founding
conditions with no polantial for seouring to allow the use of high level padistrip footings.

o Due to the prasence of competent rock and high levels at most bridge locations, the
preferrad piling fype for tha project is cast-in-place piles, where high level pads are
unsuitable

o Culverts iocated within exiting guilies or water pathways will require the removal of
unsguitable materials and the construciion of 2 0.5 m thick gectexdils wrapped rockfill
founding layer.
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Design Inputs

4.2 Surface Movement Assessment

The foliowing section summarises the methodology and findings for the estimated
characteristic surface movements of the highly reactive clays that may experience ground
movement from muoisture changes. The reactive clays have been identified predominantly in
the westemn section of the TSRC alignment.

4.2.1 Design Options

To assess the required replacement depth for various embankment heights two movement
criteria have been considered:

e Criteria 1 - 25 mm differential surface movement based on the performance specification
o Uriteria Z - An increased diffsrential surface movement of 40 mm, assuming:
> The beneficial effects of low permeability pavement layers, moisture conditioning of the
subgrade to EMC and flat batters (1V:4H) for embankmenis less than 3 m height will
practically assist in reducing the surface movement to below 40 mm. This
recommendation is supportad by the guideline developed by Transpont and Main Reads
(WGQSE, September 2014) for pavements in expansive soiis of Wastern Guesnsiand
which provides guidance far the selection of paving materials and tvpe cross sections for
roads on expansive soils {"black scils™} in 2 diy environiment. This guideline recommends
thai by maintaining batisr slopes of 1V.4H or flafter on all embankment filis up 1o 2 m the
risk of shoulder and pavement edge cracking and deformation will be reduced. If sieaper
batler slopes are adopted longitudinal cracking will be more pravalent.
> Thsa additional replacement depth presented in thase tables can either be convsntional
remove and replacemeant with non-reactive material or i situ lime stabilisation. Both
miethods provide similar iechnical cutcomes: therefore the choice of an appropriate
method will be governed by sconomic Tfactors.
> The depth of removal/siabilisation pressnted in the tables is bassd on movement criteria
alone. The subgrade strength will improve thiough the remove and replace but has not
been considerad in this section of the report.
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Option 1 — 25 mm surface movement
Achiaving the 25 mm surface movement criteria the following remove and replace depths are
required:
e Embankments upto 1.5 m haight
> Tgtal remove and replace depth—- 1.1 m
> Topsoil siripping ~ 0.4 m
> Additional remove and replacs depth - 0.7 m
o Cuitings up to 2 m height
> Pavement depth - 0.6 m
> Additional remove and replace depth — 0.7 m.
Based on the above the fellowing diagrams display the replacement / stabilisation oplions for 5
typical embankment and cutting section using average soii shrinkage index vaiue of 4.5%.

________ PO, cisniss oy
Emban) \\ Embankment Height, H < 1.5m
- A o b4 e T e i St e s
SRR LS55 SR 0.m
QOURALE 2 e S e tatatatatato et oot Y
¢ ! 3
Natural Ground Surfaca -
N :
Cut Height, H < 2m

o j’a’ ! i

T .

s ;’,}? R R
n-mwmm

As shown in the above ri;agiams the pavement thicknass for the cuttings is included in the
fotal cut height.
Option 2 — 40 mm surface movement
chisving the 40 mm surface movement criteria the following remove and replace depths are

r&:guzrt:d.
e Embankmenis up to 1.5 m haight

> Total remove and replace depth — 0.7 m

Topsoil stripping - 0.4 m

> Addifional remnove and repizes depth - 0.3 m
o Cuttings up to 2 m heighi

> Pavement depth 0.8 m

> Additional remove and replace depth - 0.3 m.
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Based on the above recommendations the following diagrams display the replacement /
stabilisation options for s typical embankment and cutting section using the average soil
shrinkage index value of 4.5%,

A
ool

o &
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Cut Height, H < 2m /

Remove and Raplaca

The depth of replacemant has bean assessed for surface movements of 28 mm and 40 mm,
using an average soll shiinkage index of 4 5%. As per the summaries, if the movemeant criteria
are relaxed to 40 mm, then there is a significant reduction in the depth and therefoere volume of
remove and rapiace.

Aside from the economic difference, the preferred option needs to {ske ints consideration the
risk of excessive movement cver tne pavement's lifetime. Option 1 is 2 lower risk because it
asnalylically meets the performance speacification reguirements using a standard assessment
method. The residual risks relate prirmarily o the material properties assumaed in the anaivsis.
Qption 2 &iill has the uncedainty over material properties; however e sk exposure increases
because it refies on subgrade moisiure conditioning, low permaability pavemant materials and
1V:4H batters for low-height embankments o limit pavement surface movament. These
elements cannot be analytically confirmed to mest the performarnce specification, but have
practicaily been shown by TMR {in W{28) fo be effective. Due to the uncertainty over

perdormance, further mainlenance may need 1o be included with this option

4.2.2 Recommendations

To minimise maintenance requirements over the 25 year pariod Option 1 has been
incorporated in the concept design. To further reduce the risk of fulurs gracking and enhance
the asset, the defensive measures outlined for Option 2, i.e. 1V:4H balters and subgrade
muoisiure conditioning are also proposed. The following table summarises the recommended
freatment measuras:

Embankment/Cut Height (m)

Total remove/replacement depth (m)

-2 to 1.6 1.1 {with (.4 m topsoil removal)
Others i

The excavated sxpansive soll will be replaced with Class A/E materlal. Tha excavated material
can be re-usad in the core of zoned embankments where specifications requirements are met.
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4 3 utting and Subgrade Treatment

4.3.1 Treatments

The required treatment cuiting will be based on the condition ¢f the in-situ (subgrade) material
observed following excavation and it is likely thal reaiment measuras propesed below may
change.

Treatment | Description

Type
& - Compact
Existing

B g g 8
:'-:‘..r;,:‘a,-.er;,

B - Rep

aenera: th

2 with Applied where
'.,Di’*‘- and/on o
Treatment involyes
matarial

rainage anket .’J, \m.—-i*e Aatei s antic

in addition to the above backfilling of over-excavation/over-bireai within n
backfilled with lean mix conerste or cement stabilised pavement :“‘:‘sati-.-u,.ai it
MRTS04.

4.3.2 Drainage Blanket

Limited groundwaler informatlion is currently available for each cutting, however, based on the
ge-—-,:.-i-:‘uy andthe p ase 102 of high permea brh?;uzg 3 within both the sedimentiary end basat
units, after high m f all evenis it has bean assumed that sespage will flow from pe J"

ars, On this basis p”ve ment drainage has b 3r~n Frov --44 A d'cj nage blanket is

) spepags .;r a'si‘ is expecied to pond within the cuting

[4 |1
Z& "
m

A 300 mim thick drainage blanket wrapped in geotextile 13 1
bignkat dedail s not a standard METE treatment; ho ,-‘r:\.f.es: 5 30
RME R44 recommendations. This detail is propesed as a “s; e\sal Tr.“hT\m.:ﬁ accordance
with MRTS04. The specification for the drainage !;Lm'}xet iz as foliows:

o Drainage blanket for subgrade and foundation drainags applications shail be crushed or
granular matsrial conferming to the following material requiremants;

> (Grading:

Property Requirement

Maximum dimensinn 125 mm

Parcentage passing:

r '
3-15%

0-5%

: Yiformity {Cu = DE/510) shall be greater than or squalto 5
> ng1 nw-‘arati-ir-e«;y. valug (wet) as per Test Method Q205 shall ba a minimum of 50 kN
> Parcentage of +12 mm fraction with 1s{50) < 1 MPa = 10% (max)
> :JLIr;:har.;ty
«  Conformance with MRTS04 Clause 19.2.13 Rock fill matenal requiraments

F Lol ronasl AL
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Foundation Assessment

44 Deep Foundations

4.4.1 Design Methodology

According to the DTMR Geotechnical Design Standard — Minimum Requirements, the design
of socketed piers must safisfy the following:

Ensures that there is an adequate margin of safety against the possibility of collapse under
working loads

Limits settlement of the piers and the diffsrential setffemant betwsan the piers to vaiues that
are consistant with performance requirements of the superstructure

Recognises the overriding influence of site geclogy. construction methodology and quality
control adopied, on rook mass properties and overall design

iimite the mobilisation of peak side resistance when there is uncertainty as io ths ullimais
capacity in end bearing

Undertakes an iterative design methodology reviewed on the basis of socket inspections to
validate the geotechnical model and the desiagn assumptions, in particular the nad transfer
mechanism adopied betwesn the shaft and the base

As a means of promoting wall stability and socket cleanliness, psimanant liners will be
installed (o the top of the socket

As a means of promoting friction between the concrete used in forming the pile and the
shafi/bass of the socket, benlonite or pelymer siurry will not be used in excavating the
piie/sockst,

Based on the above, for the design of pile lengths on this Frojedt, the foliowing assumplions
have been used:

L 3

Steel liners advanced to the top of HYW rock, unless geciogical considerations require
further driving (eg highly fractured material, presence of clay seams or core losses)

No contribution to resistance from the cased section of the pile. The applied load is
assumed to be taken purely by the rock socket via & combination of sidewall shear and
base resistance

Minimum socket length for each pile hias been taken 1o be two pile diametars.

The primary oot for the design of vertically loaded piles for this site is the servineabiiity design
method according Fows and Armpitage (1987). The ultimate limit stale shall aleo teen checkad
using AS2158-2003 Piling — Design and Instaliation, with appropriate estimates of the uliimate
skin friction and end bearing capacity.

Instrumentation and Monitoring

5 Instrumentation

Preliminary planning of instrumentation and menitering of the performance of cut and fill
sections has been undertaken as parl of the tender design. During the bulk excavation or
construction of fill embankments, provision for instrumentation and monitoring is necessary o
monitor the safe performance of the struciures during the constiuction period and under all
operating conditions. The proposed instrumentation inciudes:

L]

Permanent survey monuments {o measure movement {x,v,z) at critical cut siopes.
Seitiement plates and survay markers st critical ambankments
Seillament markers at critical infrastructure e.g. QR rail frack and New England Highway
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e Inclinometers &t the- QR rail track east of New England Highway

o [nclinometer at Gul 21 whers an ancient land slip has bean identified

o Surface extensometers at the sastern portai o monitoring sfope movement in colluvium

e High pressure gas pipeling monitoring points fo monitor construction vibration and
maovement

e Vibrographs io monitor the vibration of sensitive receivers ~ high pressure gas pipeline, QR
rail track, New England Highway, and private properties sbove tunnel

TFE« pioposed monitoring locations are provided in Table 5. Trigger alarm levels {8.q. green,
amber and red), frequency of monitoring and rigk management plans wiil be dweloped during

ine detailed design stage.

| Comments
|

Feature Instrumentation Purpose

Cuts To detect early it landslips
‘:’i’ﬁ?ﬁi Fi’ ocourranes of slope ars identified in
vertical inle instability 'juﬂ :
inciinometerin Cut 21 ouiting (i.e. chs )
whers an angient lang i N3 ? =} “t Gutzd,
siip is identified. eguilibiium; Gther w‘s contal

coffinviuny scrés ..-4‘*

Embankmeants Seiflemsnt piates To monitor bankment

and RES r:i..'.rsr@ construction ssittamant rates frucind on

wizlie e nd magnitide Jor mh’wins‘.’: arsd in
t_l_,,n& onnsheton pa\,e-n'.enp axpansive ci
and coerztion sonstruction
inclinomstsrs at
embankmeant fue
High pa’w Vibrograpns, suréey Yo monitor
gas pif markers construction
vibralion including
excavation by New England
oia =‘i|"q*m"‘arﬁ Highway and
acceptable timit possibly on

creeping slope

QR line / QR n-place-inclinometsrs  To mondior poss This area section
access road and rest-iime ground movement  requires
monitoring / early as a resull of aonstruction of
warning system, cuifing and bridge viaduet abe
Electronic levaliing construciion En grea QR back and
heamn (FLE) cf actiw-s f‘ if access road

Sattisment gauges

copsiy Jrf)"‘

Surface inducad i
sxtenzomsiars including b ,m ng

Vibrograph

A structural assesement and condition survey will ba carried out for ail oii{ni.ifl:“w resant

along the alignment that trwv%euifer w1 by the cong 2rue ticn aclivities. Siructural assessment
will involve detailed examination of factors such as consiniction methed and *‘Ptiden-'e

structural continuity, foundation t‘-:pw and izyouts, bullding / pipe line / rail line orientation and
soilfstructurs interaction.
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The assessmant results will be incorporatad in the construction sequence and monitored with
instrumentation to ensure the integrity of the structure is maintained and services are
uninterrupted.

4.6

Monitoring Frequency

The frequency of monitoring of the instrumentation will be dependent on the performance of
the design feature {cut, {ifi ef) during construction and operation. Monitoring for critical
infrastructure such as the QR rail embankment and high pressure gas lines will be undertaken
automaticaily using data-loggers and a web-based intarface, whereas less critical itermns such
as settlement monitoring will be underiaken manually. An indicative estimate of the monitoring
frequency for each of the instruments is shown in Tabie 6.

Instr

"
[} 4

umentation Type Monitoring Frequency

Survey Monuments o Wearly during construction

e Monikdy for the firat year after construction and yearty
therealtar i rovament is ooourring

Vibrating Wire Flezometer VWP o Automated data-loggers with data downloaded weskly

friciinometers - in place remnis o Aulomated data-loggers for easters portal durng construction

measurament and mandeal o Manual measurament for remaining inclinomaiers with
monitoring underiaken weekly during construction

o No monitoring post-construciion unless movement identified
during sonstruction

Vibrograph o Auiomated dale-loggsrs

Surface Extensometers e Weekly during constiustion

Electronic Leveling Beam {ELE) o Aulomated dala-iogoer duiing constructon
Setilernent Flaies e Forinighily during construction

Sethameant Markers o Faortrightly during construction

o Montnly for the first vesr after pavemeant construction and
vearly thereafter

Operations and Maintenance Considerations

Nexus Infrastructure will be responsibia for all {0l road operations fogether with ongoing
inspections and maintenance activitiss for the rock and soif batters, batter treatments, soil nail
walls, rockiall fences and associatad infrastructure. The following provisions have baen made
in the design of the cut balter and embankmant stabilisation for these oparation and
maintenance aclivities.

All structural or stabilisation components must have a nominal 100 year design iife.
Seii batter treatmert which minimises erasion by incorporation of topsoil and hydre
seeding or hydro muiching. Occasional access will be required 1o spray for weeds or io
remove rubbish

Scil batter stabilisation using soil nails and either shotcreis (limited cations) or
TECCO mesh {or approved equivalent; facing requiring minimal inspections and
maintenances

Design of batier siope bench configurations 1o maximise the capture of rock falls on the
upper henches

Rocek batter siabiiieation using rock bolis (with or without mesh facing) reguiring
riinimal mainienancs and infrequent inspections

ST M FNIED
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« Potential rock falls due o erosion are protecied/secured by shoterete or TECCO mesh
{or approved equivalent). Rock fall fences are provided at the toe of each slope as a
final protection measure

o Landslide flow barriers are provided across selected gullies to profect against slope
failures from cutside of the road comidor from impact the roadway or clogging culverts

o Rock fali fence requiring infraquent clear-up of rock debris and/or repair.

4.6.1 Slope Risk Assessment

It is recommended that an inspaction methodelogy based on New South Wales Rnads and
Maritime Services (RMS) (previously named as Roads and Traffic Authority, RTA) Guide to
Slope Risk Analysis (Document No. TO-GDL-(TBA), Version 4 dated March 2011 is adopted
for the slepe and ground support maintehancs purposes, in this method, a detailed visual
inspection is carried out followed by a slope risk assessment. This risk assessment ranks the
slope into Assessed Risk Levels {ARL). The bighest risk level is ARL 1 and the lowest is
ARLS. ARL 1 and 2 wili require sither remediz] measures instalisd or requive monitoring /
ingpeaction on a periodic basis. ARL 4 and 5 are generally considered siable and thers are no
identified risks to property, maintenance staff or the general public and do not require any
spaciic remedial works, Based on this method of assassment, any repair works (if required)
can be prioritised and an appropriate inspection pericd can be determined. The cut slopes for
TSRO have been designed fo ARL 4 or § ratings.

Shousid any cutting be identified as ARLS, remedial measures may be necessary or cthaiwise
the frequency of inspaction increased to monitor Tor any further deterioration.

The visual inspection could typicaliy be cairied out from the fioor or benches of the cutiing
using binoculars or similar for the higher cutting haights. The use of an elevated, safe work
platform vahicle may also be necessary if a closer inspection is required, such as detailed spot
inspections if inegularities are observed. Sufficient space s available on the benches or
adiacent o the road on both sides of the culling to permit these inspections o take place
during normal road operations.

Vehicular access is providad o all benchas on the cutiings. Whilst it i not expesied that future
works will be necessaiy (o stabilise pelentiaily ivose biocks of rack that may deveiop over the
100 year design life, such a requirement cannct be precluded, depending on the rate at which
further deterioration of the rock mass and associated jpints occurs, The ongsing inspection
regime should therefore include inspection by an experisnced geotechnical engineer or
engineering geoclogist to assess i additionsl stabilising works are necessary, again adopting
the RTA methodology. Any structural elements should also be inspectad at the same
fraquency.

Spacific maintenance and inspestion requiramenis are descriped below

4.6.2 Ground Support

All seit nail, sholerete facing, rock boits and mesh facing are spacified (o have a 100 year
design life and regular maintenance is genearally not expected. Periodic visual inspeciion on
the cutling faces inciuding shotcrete and mash facing is recommended. Inspaction at the end
of consiruction period foliowed by an inspection one year after the end of construction is
recommendad to confirm the parformance of the installed ground suppor systems. Inspection
of all sub-surface drainage and weep holes would also need to be carried out to check for
blockages. Thereafter 2 minimum ingpection frequency of once avery § years is recommended
or zfter high rainfall events,

4.6.3 Soil Batters

The 1V:2H scil batter for the embankments and shaliow cufling depths will be topsoiled and
hydre seeded/hydro muiched with a iow maintenance grass mix.
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A 4m wide bench is provided on all embankment batters for every 10m height. On the soil and
low strength sedimentary cut batters the batter width is increased to 5m and the vertical
interval reduced fo 7m to reduce surface erosion and ongoing maintenance.

Visual inspection of the 1V:2H batlers is recommended st least every § years and immediately
afisr high rainfall evernts.

4.6.4 Maintenance of Rock Fall Fence

Rock fall fencing is to be constructed using galvanised components to provide a nominal 100

year design life. No maintenance is generally expecied other than infrequent clean-up of rock
debris. Raplacement of fance panels may howaver be reauired if the fence is damaged by the
fall of oversized rocks.

Visual inspaction are racommendead at least annually to tdentify any need for replacement of
fance panels. Specific work procedures must be adopted to allow replacement of fance panels
which may necessitate access by vehicles, and where these are located away from the vehicls
access points. Inspection or repairs to rockfall fences would also be requirad following rock or
vahicle impacts,
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Geology and Geotech (G2)

4.7 Key Design Features
The key design features incorporated in: the cut and embankment designs to mset the minimum
requirements and mitigate these risks are summarised below:

4.7.1 Embankments:

¢ The embankment design adopted by Nexus Infrastructure takes into consideration key factors
such as the steep sidelong topography to the east of the New England Highway, expansive soil to
the west, variable groundwater conditions, potential il matenials and the significant embankment
heights

o Batter angles of no steeper than 1V:2H have baen used in all embankments

o Four maire wide benches for evary 10 m embankment for alf fill materials fo minimise erosion and
promote iong term gicbai stabijity

o Through an understanding of the mass-haul and available fill materials, Nexus infrastruciure has
adopted a zonad embankment sirategy that maximises the re-use materials without compromising
long-term stability and performance. The zoning east of the New England Highway has been
adopiad to protect dispersive sedimentary soils, while in the west it has been used 1o shield
migisiure sensitive residual black goils. The Zoning sirategy also ceniralises zonation 1o large
height embankinents, therefore maximising the storage velume at these locations and allowing the
use of hamogenous sections elsewhere. This stralegy aids in improving the efficency of
earthworks operations.
o [asad on our significant experiencs in remediating iandslides in South East Guesnsiand, Mexus
infrastructire has recognised that foundation preparstion and providing sufficient drainage o
embankment materizis is essential o maintaining long-isrm siability. Howsver, Nexus
infrastructure also understands that any foundation preparation must take info consideration the
potential destabilisation cauasad by temporary excavations. The feliowing measures have been
used:
> Empankment foundations between CHBO00 and CHI16500 will found on weak, potentially
unstable, colluvial soils. Thesa soils vary in thickness from 0.8 mto up to 8 m. To limit the
amount of colluvial material excavated and spoiled, foundation replacement has been limited 1o
the removal of loose surficial solls, Where more competent colluvium, deeperthan 08 mis
present, a rock filled tose tranch has been included on both sides of the smbankment. The rock
filled toe trench extends beyond the depth of celluvium keying into the underlying rock sirata.
The trench is connected with a 1 in thick, gectextile wrapped drzainage blanket. The combination
of the trench and drainage blanket will ensure groundwaisr lavels are controlled and long-term
stability is maintained throughout the design life.

> Elsewhers, when the key trench is not required, 1o limit the impact of grounidwater on the long-
term siability of fill embankments, a full widih foundation drainage blanket has been adoptad for
all embankinents whera transverse slopes that excesd 1V:8H

o [arge height embankments built on moisture sensitive black soils are required to the west of the
MNew England Highway. To reducs the likelihood of long term degradation and instability of batter
siopes due fo foundation softening, tee replacement wili be provided for heights above 10 m.

o Revegetation (topsoil and hydro sseding or hiydro muiching) of all embankment slopes (o minimise
erosion on ongoing maintenance

o Embankment foundations in the vicinity of creek crossings will require the removal of loose
foundation soils down to a competent layer to maintain long-term stability and reduce long-term
sattferment

o Long-term embankment settlemenis are expectad to be limited to creep of ihe compacted fill. The
magnitude of settlement is expecied io range from 0.28% 10 9.5% of the embankment height,

oty
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translating to approximately 150 mm over 40 years al the highest embankments. To reduce

maintenance requirements caused by long-term total and differential settiement the following

strategy is proposed:

> Use General Fill ~ Class A/B (sandstone and basalt only} for the large helght embankments

> Place an additional 1-2 m fill material at each major embankment iocation to surcharge the
embankmants to limit the fulure creep magnitude

> Allow an addifional 3 month preload period prior to the construction of pavemanis

> To complement the final two poinis, seftlement monitoring, in the form of setilement plates and
surface markers are proposed at each of these embankments. Monitoring would continue
throughout the construction period and be measured against theoretical estimates.

4.7.2 Cut Excavations:

Nexus Infrastructure
wili design the cut
siopes based on the
following philosophies:
> Provide a siable
batter configuration
with minimal neec
for siope
reinforcameant
where practical

> Mitigaie erosion of
cut batters Figuire ul Cross Section Example

> Reduce the risk of rock fall.

Detailed analysis of 10 cuttings has been undertaken using information gathered from e TMR

(2003} and Coffey (2014} geotechnical investigations. The anaiysis has been compared fo the

ohsarved batter perfommance in similar ground conditions within the Toowoomba region. Past

performancs highiights the fellowing key points regarding slope stabllity:

> [Due to favourable bedding orentations, with dip angle less than 10 degress, large failures
through bedding in sedimentary rocks are unlikely, Most failures that have ocourred arg small
and due to differential erosionfwaathering of mudstone/claystone layers, shest erosion of
weaker sandstone and small slumps in mudstong/claysione slopes

> Fallures in the basalt are generaily small wedge or planar failures due to unfavourable defect
orientations

> Obsenvations of basait in the QR railway cutlings is generaily performing adequatsly, howsver,
ragular maintenance is reguired to ciear rock debris

> Larger failures may be possible where the basalt cverlies the sedimentary rocis within a cutting.
Sub-surface drainage is critical in controlliing the stability of thess slopes especially at the
contact zons (unconformity).

Based on the above the following cut geometriss have been adopted:

> Batter angles varying from 1V:2H in residuai soils to 1V:0.5H in slightly weathered basalt and
sandsione

> Fve metre wide benches for every 7 m height inferval in the weaker, weathered sedimentary
and basak rocks to promote belter overall gichal siabiiity over the 100 vear design iife. reduze
erosion of iow strength materal to catch rocks from faliing onio the carriagaway and for
mainienancs access

> Four melre wids benchas for every 10 m cutling heignt in the strong, less weathered
sadimentary and basalt rock.

Where the siabiiity of the slope or risk of rack fall cannot be controlied by slope angie and

benching alone, slops face protection/support, reinforcement and drainage will be provided to
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ensure long-term slope stability, durability and safety. Slope protection or facs support is requirad
for a number of cuts along the alignment (o mitigate against the srosion of susceptible material,
ensure local and global stability and reduce the risk of rock fall. The following measures have been
used:

>
>

Topsoil and hydre seeding for 1V:2H and 1V:1.5H batter siopes

Tecco Mesh and Tecmat Erosion Protection for large areas of batter siopes steeper than
1V:1.5H siopes in sedimentary rocks. The application of TECCO mesh with Tecmat {or
approved equivalent) will reduce the likeliiood of rock blocks from falling due to erosion of
underlying mudstene/siltstone layers. This sysiem would enabile growth of vegatation, therefore
providing a sustainable slope profection.

Shoterete is provided for small area applications in sedimentary rocks and for slope protection
in moderately weathered or worse vesicular amvgdaieidal basalt, whers long-term durabllity is
expected to be poor. All shotorete applications will be coloured to match with geclogical
formation and provided with a woodfioat finish. Due to the complexity of basait flows the
application of shotcrate during censtiuction will be based on an observational approach.

Spot boiting will be required to resirain local wedges and toppling blocks. This is likely to ocour
more often in the basalt than the sedimentary rocks

Pattern belting has baen kept to a minimum and has only been applied where site constraints
have limiled the batter geometry (Cut 21 and 27) or where kinematic planar failures are
identified as a risk (Cut 35}, Pattern bolting ranges in spacing frem 1.5 m to 2 m with lengths
ranging from 3 m to 10 m adopiad.

Sub-herizontal drainage is recommendad in Cut 21 and 25 where the basalt flows
uncenformably overlie low permeabilily claystone/mudsione of the Helfar Creek Sandstone,
craating potential instability. Drainage s required in Cut 24 and 26 (o actively manags pore-
water pressuraes in the interbedded sandstone and mudsione layers. Sub-horizontal drains are
78 mm diameter and typically 4 m long &t 2 im spacing. This is subject fo confirmation during
construction,

Mexus infrastruciure has adopted a proactive approach to reck fall preventien. Active measures
such as shortey and wider benches, spot-boiting or remaving reck fall hazards and protecting
arosion prone lavers will ke adopied b slimingle the requirement (0 provids high enargy rock
fall fences. A low energy chain wire fence is providad at the toe of sach slope to cateh small
rock falls/debris

Debris fencing is recommended between CHI12000 and CHISE00 {o reduce the risk of large
debris flows or rock falis from clogging culverts and leading to embankment instabiiity.

4.8 Embankment Design Recommendations

4.8.1 Embankment Zoning Strategy

Eased on the material re-use assessment presented in A1 -- Design, Geotechnical Element, G1 -
Geological and Geotechnical Report, the project does not have sufficient Class A or B earth fill to
adopt a homogenous enbankment section for the entire alignment. Therefore, to maximise the ra-uss
of materials won from cutlings, zoned embankments are required. The embankment zoning strategy
adopted for the TSRC alignment has bean developed based on a consideration of the following
factors:

e Sub-surface conditions
e Sufficiant embankment height to include a core zone

o Centralising zoned embankment sections 1o maximise the number of homogenous embankment
sections, therefore improving construction efficiency

e ass haul considerations, i.e.
> Quantity and iocation of cuttings with Class A/R sarth fill
> Quantity and location of cuttings with Class C/D earth fill material
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> Avoiding transportation of earth fill materials over long distances
o Meeting the required embankment stability factor of safety

Meating the minimum dimensional requirermneants for core zonas stipulated in MRTS 04 and as
maedified in Agreed Exception No. 3

4.8.2 Batter Slopes and Benching

Based on the results of the slope stability analysis a standardised slope profile has been adepted for
embankment Types A, C and D. The profile includes 1V:2H batter angles with 4 m wide benches at
10 m intervals.

The Type B embankment has a single batter at an angle of 1V:4H as it is only applied to
embankmants with height less than 10 m.

Type E has a single vertical reinforced soil wall without any bench.

Foundation Excavation Treatments
Based on the foundation and groeundwater conditions presented above, the following foundation
improvement requiraments are recommendead for the bulk earthworks. These recommendations are
required in addition to the subgrade replacement requirernents presented later in this report.
o CHE800 to CH41400
> For coliuvium iass than 0.5 m thick:
+ Al foose, unstable colluvium and slope wash materials is removed as part the indial clearing,
grubbing, topsoil stripping and foundation benching.
> Feor oolluvium greater than 0.5 m thick:
+  Loocse materials ars initially removed o siiff or betier foundations

«  Atoe trench, minimurn 106 m base width, is then excavated on both sides of the embankment
slops, down to extremely weathered material as shown in Figure 8. Both trenches are
packiilled with compacted rockillt wizpped in geolsxiils

- The frenches ame connecied by a 1 m thick geotextile wrappad drainags tlanket, which is
placed on a beniched slope. The trench enhances the embankment siability by working as
both: & foundation key and groundwater interception trench to control pore-water pressures.,

F'I:'Jrfl" 6 Foundatinon excavalion and dramnace in collvinm
> Seree material is to be excavaied to extremely waathered te highly weathered materials.
o CH17480 to CH41400

Page 79 of 215



> For embankments greater than 12 m height construction on residual basalt (klack soil), this
material is o be wmoved at the foe of the embankment, o 1 mio 1.5 m depth and replaced
with compacted Class A/B material.
For all other areas foundation excavation is only required where sideiong embankmenis have natural
transverse siopes greater than 7 degrees. Thig is discussed in the subsequent section. Nevertheless,
loose surface soils are removed as part of the topsoil stripping to expoess stiff foundation conditions.

Foundation Benching and Drainage

In accordange with MRTS04 Clause 14.3.3 foundation benching is reguired in the following situations:
o Transverse slope greater than 7 degrees (1V:6H) - Tos bench to be provided

e« Transverse slope greater than 14 degrees (1V:4H) - Full embankment benching to be provided.
The use of drainage blankests is recommended te enhance embankment stability by lowering
axcessive pore-waler pressure that could bulid up at both the foundation interface and within the
lower layers of the embankment fills, The drainage blanket in combination with the tos trenches is
particuiary important in the areas where the ambankments are o be founded on coliuvial material
and the location of the groundwaier fable or seepage points is unceriain. The drainage blankei also
serves to mitigate against iunnel erosion with dispersive foundsation soils.

Feundation drainage blankels have been adopied for ermmbankmenis when the foliowing oriteria are
satisfied:

o Embankmenis that are iocaled on natural transverse siopes greater than 7 degress {1V.8H)

o Embankmenis with heights greater than 10 m (nsasured from oz o crest)

o Embankmenis that are constnicted with fill matenals other than sniirely with rockiill or sandsione.
The thickness of the drainage bankst is assumed to be 1 m and to exiend for the full width of the
ambankment foundation crosg-segtion. The drainage blanket will ba wragped with g non-woven
gaotoxtiie separation fabric. It is assumed that the drainage blankat material can be sourced from the
medium & high sirength sandsione excavated from Cutz § o 18, The 1 m ihickness has been
zdopted to ensure there is sufficient flow capasity (o account for larger than expeniad ssepage fiows.
A summary of the foundation benching and drainage requirernents is presented in Table 7 baiow.

Embankment | Maximum Natural Transverse Slope Angle

7 degrees < 14 degrees > 14 degrees

<G hil Tos benohing Fult benching
>10m il Toe benching and dizinage Full benching and drainage blanket

blanket

Other Embankment Formation Treatments

Major embankment preparation freatments for the alignment have been discussed in the precading
section. For all other areas, following the completion of slearing and grubbing, topseil stripping and
removal of unsuitable material, the exposed ground surface for all embankments will be scarified and
re~compacied in accordance with MRTS04 Clause 12,

In addition to the above raguirement, whers the foundation of embankments is subject fe inundation,
iocated on natural water pathways or where the groundwaler jevel iz high, appropiiate foundation
drainage shouid be provided.

Q104 flood maps have been reviswead along the alignment and where embankments are predicted to
be inundatsd, a 0.5 m thick, geotextile wrapped drainage blanket is required, place above the sxisting
surface level,
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4.8.3 Erosion Protection

The surfaces of all fill slopes are protecied against erosion through the uss of apprepriate batter
slopes and benches, embankment zoning and landscaping. A summary of the protective measures is
provided below:

e Bafter slopes and benches

> The maximum batter siope is 1V:2H with minimum 4 m wide benches at 10 m vertical intervals
e Embankment zoning

> Non-dispersive Class A/B material is used in the ouler zone of zoned embankments

> Norn-dispersive Class A or B material will only be used in homogeanous sections
e Landscaping

> Al batter slopes are protected by a 100 mm thick layer of {opsoil and hydroseeding/
hydromulching.

49 Setilement Analysis

4.9.1 Assessment Methodology

All embankments will undsrgo a cerain amount of settlement. The magnitude of setflement at the
crast of the final embankment profile will sornprice the following somponents:

o Fill getifement
> Short term - Elastic seltlernent — ocours immediately during fill placement and following the
apniication of traffic loads
> Long isim - Creep settlement - ocours during fill placement and for a period of years after
construction
> Long term -~ Hydro-consolidation or colizpse sstliemant - ocours due to saturation
¢ Foundation setilement
> Bhort ferm - Elasiic sefilement — occurs immedistely during fill placement and following the
application of traffic loads
> Long tern -~ Primary consolidation
> Long term - Secondary compression.
Cnee topsoil and loose materials ars removed during feundation preparation, the ground conditions &t
natural (base) ground leve! of embankmenis are expected to be competent i.e. siiff or better,
Therefore, the magnitude of foundation settiements is assumed to be nominal, i.2. less than 50 mm.
This seftlement is expected to cceur during the construction period and have no adverse effect on the
smbankment performance.

Eiastic setflement of the fill will ocour immediately and have ne long-term impast on the performance
of the road. Hydro-consolidation or collapse is not expacted to be a major issug for fill embankments
whers proper foundation drainage is provided to limit sahuration.

The remaining component of long-term settlemeant is creep. Cresp settiement (self-waight) of fill
embankments is generally net an issue when heights are less than 20 m or where the charige in
siope ig small. For the TSRC afignment, fill embankments in excess of 20 m height are required
batween CH108B0 and CH15880 over narrow, v-shaped gulies. Dus to the large embankment
heights and changes in grads, creep settlement of the fill can potentially impact the long-term
performance of the pavements. According to Sherard and Cooke (1837} post-constiuction time
dependent deformations are observed for rmore than 30 years after construction, typically at a
graduaily reducing strain rate.

LUENCE
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For most types of fill there is a linear relation between creep compression and the logarithm of time
that has clapsed since the load was applied, and a simple setllement mode! can be derived for seif-

weiaht creep: meaning the settlement that occurs when siress and moisture conditions do not
change, which can be expressed by the equation (Chatles, 2008):

‘I'

résa
As = gHlog|— 1
A /

Where:
As = change in settlement
o = creep sirain rate {per log cycle)
H = height of fill embankment
12 = end lime — asse fasea for 25 vears for the project performance specification and 40 vears for the
Geotechnical Design Standard -~ Minimum Reguirements
i1 = end of construction - 15 months for placement of final pavement

ziong the TSRC alignment using the
ampirical results of Waddell and Wong (20058) and Hunter and Fell {2002). The assumed strain rate
for each materiai and the applicable reference is shown in Table 8 balow,

The creep strain rale has baen estimated for fill materials found

Embankment material | Composition | . = creep strain rate (per log

General Fill - Glass Ao D Sandslone, silistone, mudstone  §.01g) (Waddsl and Wong
and basalt miklures sandsione-shale mat -=J

3.2050), (Waddel and Weng, 2008) for

Generai Fill - Class Aend B Sandstones or Basalt only a.
sands .mt.‘ matenial only

Ahutmant Fill Class 4 compacted to 68% 2.075% {Hunter and Fell, 2062) for
MDD or Rockfi! mn"u.acfc-‘d gravels or high strength rockfil
h:in 3_! ..,.\.: m

4.9.2 Main Alignment

An assessment of the (otal creep settiement dlonq the TSRO alignment has been urndertakan,
assuming the paramaters f{ 1§ (‘enm 1 Fill - Class A to D, if the differential sattie ﬂem resuiting from
the craep has also besn assessed at 20 m intervals.

Bridge Abutments Design

4.10 Bridge Abutment Recommendations
Generglly the foundation materials at each bridge abutment are competent and there is fmg aneedlo

remove material in excess of standard MRTS04 cieating and grubbing and topsoil siripping where the
additional thicknesses of loose or sofi-firm material are encountered. The depth of remaove, and
remove and replacemeant, at each sbutment has been determined by the boreholes or test pits closest
to the bridge ailignment. Praparation at the abutment is only reguirement within the 25 m structure

Znne,
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Cut Slope Design

4.11 Cuiting Design Recommendations

4.11.1 Batter Slopes and Benching

The batter and bench configuration has been selected to provide slopes with minimal need for siope
reinforcement, fo mitigate ercsion and reduce the risk of rock fall. Two typical batter and bench
configurations are proposed and have been summarised previously, further details on the criteria for
select batter configurations are presented below.

The proposed geomelry is generally expected to address the stability, erosion and rock fall issuss. In
some instances however, the presence of underlying weaker layers such as exiremely weathered
claystone, mudsiones or coal seams may lead to slope instability. In these instances slope
reinforcement of flatter batters will be required for these sections to achieve the required stability

Local and Global Stability of Slopes

Shaltower batters (1V:2H 10 1V:0.78H), 7 m high with & m wide benches are proposed for less
compatent material fe ensure the local and giobal stability of slopes is satisfiad without the need for
large quantities of slope siabilisation. Steeper batters (1V0.78H to 1WD.5H}, 10 m high with 4 m wide
benches are proposed for rmore competent maierial where the rock mass strength was high. Slightly
waatherad sandsione of the Ma Ma Craek Sandstone formation and moderately to slightly weathered
basait were deamed suitable for this latter configuration whils shallow batlers are proposed for all
other materials infersectad soross the projecis,

Erosion Susceptibility
Shaliower batters (1V:2H to 1V0.78H), 7 i high with 5 m wide benches sie proposed for materials

suseeptible 0 erosion o reduce surface flow velocitiss and lengths over hatier faces. Extramely 1o
highly weathared sandstone and exiremely to modaraiely weathered siltetones, mudstones and
claystones arg considered {o be susoeptible to ergsion. This is based on assessments of rook con
and chservations of existing culs whers compatent sandstone has been undercut by eroding siitstone
and mudsione.

Rock Fall Risk

Shallower batters (1V:2H to 1V:0.78H), 7 m high with 8 m wide benches are proposed for materials
more prone to sources of unstable blocks in order to reduce tha potential velocity of tlocks and
provide 2 wider bench to cafch any lboss debris. Sedimentary units inteibedded with highly
weathered sandstone or highly to moderately weathersed slitstone and mudsiones, which may erode
away and undarsut more compatent materials, are considerad to be pateniial sources of reck fall.
[espite observations, highly to moederately weathered susceptible basalt material was generaily not
considerad a high risk in this instance, as face protection would likely be required for these materials
te mitigate degradation.

4.11.2 Slope Face Protection and Face Support

Slope face protection is required for a number of culs along the alignment to mitigate eresion, prevent
degradation of susceptible material, ensure the stability of the batters, and mitigate rock fall hazards.
Graen solutions have been recommended where practical and cost-effective for assthstic reasons.
Topsoil and Hydroseeding

Topsoil fur 1V:2H batlers and hydroseeding for 1V:1.5H batters are proposed 10 prevent erogion while
providing a green traatment. The use of drought tolerant eco-turf will aiso be considered.
Geobrugg’s Tecco Mesh and Tecmat Erosion Protection (or appreved equivalents)

A high tensile mesh (eg Tecco Mesh) in conjunction with erosion protaction matting (&g Tecmat) and
hydro seeding is proposed for batter slopes steeper than 1 on 1.8 In sedimentary maierial that require
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face support or erosion protection. This is recommended to reducs the risk of rock falls caused by
maore competent blocks being undsrciit by erosion of these materials.

Materials considered susceptible to erosion include exiremely to highly weathered sandstone and
sxtremely to moderately weathered siltstones, mudstonss and claystones. This is based on
assessment of rock core and observation of existing cuts where competent sandsione has been
undareut by erading siistone and mudstones.

Shotcrete

Sheterating face protection and support is also recormmended for batter slopes steeper than 1V:1.5H
where Tacco Mesh {or approved equivalent) is deemed unsuitable. This facing treaiment is proposed
for small areas in sedimentary materials susceptible to erosion proteciion such as thin weathered
mudstone layers, as well as basalt material susceptible to degradation. Shotoreta has besn
recommended rather than Tecco Mesh (or approved equivalent) in ordsr to mitigate infiliration of
water into the cut batter that would lead {o degradation of the basalf.

The need 1o protect many sactions of the exposed basalt material is based on the resiilts of
petrographic analysis, which indicates that many sectiong of the basalt comprise a high secondary
minargls content {typically »30%;) lending to accelerated degradation of the rock mass strength. This
is supported by seent inspection of basalt stock piles atthe pilot funnel as weall as basal rock core
from TMR 2003 geotechnical investigation. Matenals most susceptibie 1o degradation wers noted 1o
generally be describad as vesicular and 7 or amygdaloidal and were racorded in numerous borehcles
intersecting basall across the project.

During construction it is recommendad that the application of shoterets to protect basalt is based on
an observational approach. it is also recommendead that further testing / assessment is camied out fo
detarmine the sussepiibility of the basait io degrads. The extent of shotorete currently preposad for
cullings has been basaed on the assessment of rock logs and core at each cul.

4.11.3 Slope Reinforcement

Spot boiting or pattern belting is recommended in loeations where siope siability or Kinematic
analyses indicate siopes will have an inadequate stability without slope reinforcement. Batler
geometry has generally baen developed to limit the nead for slope reinforcement. As a result thess
reinforcement measures ars ganerally expectad 10 be minimal and most often only required to
addrass local instabliity issues. Larger scale slepse reinforcement are only recommended where site
constraints limit batter geometry or kinematic planar fafiures are identified as & risk.

Spot Bolting

rrock bolts, fypicaily 3 m leng in accordance with MRTS04, are recommended o support unstable
blocks that cannot be removed during construction and pose a rock fall hazard. Based on prefiminary
kinematic analysis this treatment will likely be required in segtions of the basalt material to mitigate
toppling and wedge fallures. Spel bolting may be required in sedimeniany units where isolated
random defects are intersected, however the axtent of freatment in these materials is lkety to be
minimal.

Pattern Bolting / Soil Nailing

Pattern bolting / soil nailing, typically 3 m iong at 2 m centre spacing, in accordance with MRTS04, is
recommended to support unstable local batter slopes. Locai patiern bolting of individual cut batters is
gensrally expected for 1V 1H or stesper baders intersacting weak layers such as extremsly
waathered te highly weather siltstone, mudstones or claystone and coal seams.

F

Larger scale pattern belting / s0il nailing, typically 6 fo 10 m long at 1.5 to 2.8 m spacing are
recommended in isclated locations whaere site constraints limit batter geometry or kinematic planar
failures are identified as a risk
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4.11.4 Sub-surface Drainage

Sub-surface drainage is recommended at some locations to actively manage pore-water pressures at
the batler faca. Sub-surface drainags recommended generally consists of sub-horizontal drains
typically 4 mi long at 2 i spacing.

Sub-herizontal drainage is also recommended for thick extramely weathered mudstone, claysione
and coal seams to actively manage pore pressures in these materigls.

4.11.5 Rock Fall and Debris Flow Protection

A proactive approach has been adopted for the management of rock fali and debris flow across the
site in conjunction with passive rock fall and debris fiow protection measures. These proactive
measures include:

o Agdopting suitable batier and banch geomelry o imi the rock fall risk; shallower batter angles and
widar benches are generally recommended for materiais identified as likely sourses of rock fall.

o Froactive retention (8g spot holting) or removal of rock fail hazards identified during construction;
spot bolting or removal of blocks greater than 200 kg that pose a risk is recommended.

o Mitipating erosion of sedimentary materials susceptible to erosion and undercutting of more
competent rock masses,

o Provigion of debris flow fences at the Incations shown in the following figure {o stop shallow
izndslides and debris flows originating from the adizcent basalt cap from clogging up drainage
siructures. A SL-180 shaliow landslide barrier {or approved squivaient) with 5 m post spacing has
been assurned for sach location

In conjunciion with these proactive measures the following rock fail protection is proposed as a final
fine of profeciion:
o {H Uto 158,440
> Concrete barrier with ¢hain wire fence (1.2 m high) at the base of sach cut for all slopes steepar
than 1 on 2.
o Cut 18,440 10 40,280 (Cut 30 to end of alignment}
> Chain wire fence (1.2 m high) offset approximately 3.2 m from the base of each cut for il
slopes steeper than 1 on 2.
The chain wire fance is 10 be in accordance with TMR Standard Drawing No. 1802. initial rock fall
modeifing indicates that this prolection would have sufficiant capacity and helght fo retain biocks up to
200 kg in size based on a fence capacity of 10 kd.
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TSRC
PART 2 - CLARIFICATION QUESTION
A.1.4 — Geotechnical
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I .:. ( _.._ valuation Qi Tel- Nexus

Question ID R:firp:nnce Question Proponent Response
We are unable to locate planned Geotechnical Investigation (Gl) for the delivery phase of the project or confirm your Nexus confirms it will comply with the TMR minimum design guidelines for Geotechnical Investigation (Gl).
compliance TMR minimum design guidelines for Geotechnical Investigation (Gl). The proposed Geotechnical Investigation (Gl) as part of the delivery phase includes the following:
- Cuts — boreholes to 3 m below the base of the cutting
Please either identify the location of this information within your Proposal or provide the information in response to this |- Packer testing in the cuttings
question, and confirm your compliance with TMR minimum standards. - Embankments — test pits and boreholes
T40a Ald - Installation of groundwater water monitoring bores within the cuts and embankments

- Bridge foundations to TMR standard (two per pier / abutment per bridge)

- seismic refraction for some cuts and embankments

- D9 rippability testings in some cut locations

- Mapping of boulders, landslips and scree slopes

- Laboratory testing for material classification, strength, rock strength, lime demand for expansive soils, CBR and pavement testing

We are unable to locate and confirm the proposed methodology for assessment and treatment of weak material within In response to point number 1

Marburg formation. Please either identify the location of this information or provide details in respect to: A.1 - Design, Geotechnical Element, G2 — Cut and Embankment Stability Strategy Report, Section 4.5.4 provides an overview of embankment foundation preparation
requirements, including areas of weak material within the Marburg Formation (east of the tunnel). Section 6.7.3 and Section 6.7.4 provide detail for surface protection in

1. Potential treatment types proposed, including stabilisation and surface protection where applicable cuttings in the presence of weak layers.

2. Methodology for onsite identification and application of alternative treatment types. Drawings GE-01 to GE-17 shows the proposed slope protection details for each cut along the alignment, with typical detail sections and analysis of critical sections.

3. Proposed management of approvals process and program for reactive treatments. Drawings GE-26 to GE-35 shows the proposed embankment foundation treatments along the alignment, with typical details sections.

For ease of reference we have included Nexus Infrastructure’s submission for G2 — Cut and Embankment Stability Strategy Report (Appendix T41a)

and the drawings referenced within this response (Appendix T41b).

In response to point number 2

All design parameters that are critical to the geotechnical design {including earthworks and structural foundations) will be documented on the detailed design drawings.
These assumptions will be derived from existing site investigations and lab testing and supplemented by a further rigorous geotechnical investigation and testing program
following project award.

T41 Al4 During construction all assumed geotechnical parameters will be verified by a suitably qualified team of geotechnical engineers / geologists who will be located on site.
The geotechnical design parameters will be verified by means of reviewing test results, and logging of geology in cuttings or piles (including defect mapping in cuttings).
The results of these tests / observations will confirm the design or otherwise. Where the geology is different from that assumed in the design, the on-site staff will pass
the information back to the design team who will revise the design.

Depending on the scale of the changes to the design either of the following will occur:

- Minor change — a Site Notification (or similar) will be issued advising the construction team of the changes

- Major change — the design will be revised and submitted through the review process.

Also, for various stabilisation treatments such as rock bolting etc., the design will include different treatments for various scenarios encountered on site. In these
|instances the site geotechnical team will direct the construction team of the requirements.

In response to point number 3

The management of the approval process will depend on the significance of the difference between the assumed and actual geotechnical conditions. Considering this,
the proposed process is outlined below.

Changes where alternatives are proposed on the IFC drawings:

- The on-site geotechnical team will assess the geotechnical

conditions and in each particular case provide direction to the construction team as to which of the nominated treatments is to be selected. This is applicable for extent
of protection, spot bolting etc. The advice from the design team to the construction team will be via a Site Notification (or similar)

Where there is only a minor difference between the design and actual geotechnical conditions:

- In this scenario, the site geotechnical engineer will pass the test results and observations to the designers who will review the design. Where minor changes are required
these will be issued to site via a Site Notification (or similar).

Where there are significant differences between the design and actual geotechnical conditions:

T41 cont Al4 - In this scenario, the site geotechnical engineer will pass the test results and observations to the designers who will review the design. Where significant changes are
required the design drawings will be updated and will be issued through the standard review process (including the IR).

The program expectations for approval of reactive treatments is as follows:

- Changes issued through Site Notifications. IR would not have an approval gate however would be copied into correspondence for information.

- Changes that require a change to the design drawings will be issued through the IR. Working collaboratively it is expected that the IR would provide comments within 10
working days.

Note: The submitted PDF version of the A.1 — Design, Geotechnical Element, G2 — Cut and Embankment Stability Strategy Report had a formatting error and did not show
some of the table headings, which contains key information as part of the design. The submitted Word version was formatted correctly. Appendix T41a has been
amended to correct the formatting error.
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'SRC Evaluation Quastions Nexus

Question ID R:f:‘r’::ce Question Proponent Response
We are unable to locate and confirm the proposed methodology for assessment and treatment of weak material within In response to point number 1
the Main Range Volcanics formation. Please either identify the location of this information or provide details in respect to: |A.1— Design, Geotechnical Element, G2 — Cut and Embankment Stability Strategy Report, Section 4.5.4 provides an overview of embankment foundation preparation
requirements, including areas of weak material within the Main Range Volcanics formation (west of the tunnel). Section 6.7.3 and Section 6.7.4 provide detail for surface
1. Potential treatment types proposed, including stabilisation and surface protection where applicable protection in cuttings in the presence of weak layers.
2. Methodology for onsite identification and application of alternative treatment types. A.1 - Design, Geotechnical Element, G1 — Geological and Geotechnical Report, Section 11.2 details the findings for the estimated characteristic surface movements of the
3. Proposed management of approvals process and program for reactive treatments. highly reactive clays, which are commonly found in the Main Range Volcanics formation. Section 11.2.3 details the design options.
Drawings GE-01 to GE-17 shows the proposed slope protection details for each cut along the alignment, with typical detail sections and analysis of critical sections.
Drawings GE-26 to GE-35 shows the proposed embankment foundation treatments along the alignment, with typical details sections.
For ease of reference we have included Nexus Infrastructure’s submission for G2 — Cut and Embankment Stability Strategy Report, with amended table formatting,
{Appendix T41a), G1 — Geological and Geotechnical Report (Appendix T42), and the drawings referenced within this response in Appendix T41b.
In response to point number 2
All design parameters that are critical to the geotechnical design (including earthworks and structural foundations) will be documented on the detailed design drawings.
Ta2 AL These assumptions will be derived from existing site investigations and lab testing and will be supplemented by a further rigorous geotechnical investigation and testing

program following project award.

During construction all assumed geotechnical parameters will be verified by a suitably qualified team of geotechnical engineers / geologists who will be located on site.
The geotechnical design parameters will be verified by means of reviewing test results, and logging of geology in cuttings or piles (including defect mapping in cuttings).
The results of these tests / observations will confirm the design or otherwise. Where the geology is different from that assumed in the design, the on-site staff will pass
the information back to the design team who will revise the design.

Depending on the scale of the changes to the design either of the following will occur:

- Minor change — a Site Notification (or similar) will be issued advising the construction team of the changes

- Major change — the design will be revised and submitted through the review process.

Also, for various stabilisation treatments such as rock bolting etc., the design will include different treatments for various scenarios encountered on site. In these
instances the site geotechnical team will direct the construction team of the requirements.

In response to point number 3

The management of the approval process will depend on the significance of the difference between the assumed and actual geotechnical conditions. Considering this,
the proposed process is outlined below:

Changes where alternatives are proposed on the IFC drawings:

- The on-site geotechnical team will assess the geotechnical conditions and in each particular case provide direction to the construction team as to which of the
nominated treatments is to be selected. This is applicable for extent of protection, spot bolting etc. The advice from the design team to the construction team will be via
a Site Notification (or similar)

Where there is only a minor difference between the design and actual geotechnical conditions:

T42 cont Al4 - In this scenario the site geotechnical engineer will pass the test results and observations to the designers who will review the design. Where minor changes are required
these will be issued to site via a Site Notification (or similar).

Where there are significant differences between the design and actual geotechnical conditions:

- In this scenario the site geotechnical engineer will pass the test results and observations to the designers who will review the design. Where significant changes are
required the design drawings will be updated and will be issued through the standard review process (including the IR).

The program expectations for approval of reactive treatments is as follows:

- Changes issued through Site Notifications. IR would not have an approval gate however would be copied into correspondence for information.

- Changes that require a change to the design drawings will be issued through the IR. Working collaboratively it is expected that the IR would provide comments within 10
working days.
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Nexus

Question ID R:fee‘:::ce Question Proponent Response

Durability of materials to be encountered during construction is important to the selection of material properties for Report A1 - Sub-Schedule Design — G1 Preliminary Geological and Geotechnical Report discusses material re-use in Section 10.6. As per Section 10.6.2 the amygdaloidal

design and long term performance of structures. Amygdaloidal basalt and vesicular basalt has been identified as and vesicular Basalt is currently excluded as a rockfill material due to potential durability issues.

susceptible to accelerated weathering, similarly some materials within the Marburg formation are known to weather

preferentially. These materials are not specifically defined as to be excluded from construction as rockfill and Class A/B Based on the laboratory testing information that is currently available it has been assumed that the MW and SW amygdaloidal and vesicular basalt will primarily comprise

materials, as such they present a risk to long term performance. Please provide further detail on how has the identification |Class B/B* material, with a minor percentage of Class C or worse.

and application of these materials been considered in construction. Furthermore how has the change in material

properties over the design life been accounted for? Laboratory testing will be undertaken during the detailed design investigation to confirm the properties, extent and potential re-use of the amygdaloidal and vesicular
basalt.
As shown in the slope stability analysis contained in Appendix A of G2 — Preliminary Cut and Embankment Stability Strategy Report, where lower quality materials have
been assumed in the core of the embankments, reduced shear strength parameters have been adopted. These parameters reflect the long-term degradation of these
materials. This will be reviewed and refined following further laboratory testing at the detailed design stage.
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5 A.15 Hydrology and Drainage (D1)

5.1 Executive Summary

Nexus iInfrastructure’s design for drainage has been developed to reflect the Performance
Specificalion and the whole-of-life cost/bensfit of the various drainage elements in mind. In doing so
Nexus have addressed potential project risks, durability, performance, opsrational issues and safely
along with community expactations. Nexus have also given appropriate attention io the environmental
effects of the Project, specilically water guality management and flooding.

The drainage system design includes:

o (ross drainage, including bridges and concrete culverts

e Table and caich drains

o Longitudinal drainage of the road surface

o Watar quality and spill contrel devicas.

Treatment of the subsurface drainage is included in the Pavement Design.

The drainage design will avoid or minimise any poiential damage or loss that may result from or be

contributed fo by water dischargs as a conseguance of the Project Activilies or Project Works.,

Speciically, the drainags design:

o Provides flocd immunity 2nd conirol of hydraulic impacis at the crossing of watercourses

» Manages the quality and quantity of stormwater, providing devices that treat the stormwater and
retain the run-off as close as possibie to its sources so the drainage system changes the existing
water regimes io the smallest amount practicable

o isintegrated with the construction process and the planned drainage requirements so the {otal
invesiment in drainage infrastnuciure s miniimised and maintenancs accass i availatiz 0 &l
devices during construction and oparationat conditions

o Prassives exisling slements, including natural channels and wetlland and siparian vegetation in
araas not ctherwise dirgctly affectad by the Project

o Ragquires minimum and siraightforward mainienance o maintain the sppropriate level of
performance for the management of the quality and quantity of stormwater.

The drainage dezign achieves these parformances by praviding an effeclive, batanced and Inlegrated
arrangement of the cross and longitudinal drainage elements with the road geometry and the local
catchment conditions.

Nexus infrastructure has considered the need for rasilience in its drainage design to significantly
reduce the consequences of any future extreme storm conditions. The vulnerablility to such avents
was highlighted by the dramatic consequences of the January 2011 floods around Toowoeomba. To
achieve the required functional outcomes during design condifions, as well as maintain cparations
and limit maintenance during extrems conditions, our proposal taliors the drainage design to the
specific project conditions, including consideration of

e High debris load along the escarpment of the Great Dividing Range
o Highly dispersive scils on the plateau of the Great Dividing Range
o Steep terrains and fast flow velocities.

All design principles and sciutions applied in the drainage design are suifed to the project specific
conditions and, insofar as operational safely is concernad, excaads the performance expectations
from the technical specification witheut adding cost to the Project. This includes cuiverts designed to
cater for blockage, drains lined and sized for evenis in excess of the design conditions, and integrated
solutions for the design ¢f culveris, energy dissipation and channei protection.
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To further enhance the performance of the proposed tender design, the drainage desian includes
innovative slements to achieve or exceed the required cutcoms while reducing capital and whole of
life operational costs, such as:

Use of debris defiectors at tha culvert infets along the escarpmant of the Great Dividing Range,
which can effectively contain large quantities of debris of all sorts without compromising the
culvert's performance and physical integrity

Use of reinforced grass that has a significantly lower level of erodibilify than natural vegeiation, is
more cost effective than concrete, and provides sustainabie batter protection that is integrated with
the landscape design

The design of the cross drainage structures has been updated to account for the ¢ritical
management of debris and scour.

The outcome is a drainage design proposal that is safe, complets, supported by approved
methodologies and achievas all performance requirements.

5.2 Cross Drainage

5.2.1 Management of Debris

The Warrego Highway olimbing the Toowooimba Range experienced significant blockages from debris
during the January 2011 floods {compared with what is normaily experienced in Australian coasial
catchments) which jeopardised the safaty of the highway to some unexpected exients.

To avoid the repeat of unsais conditions during severs storms, the design incorporates mitigating
featuras commensirate with the catchment charactesistics and the associated debris risks:

o For all calchments outside of the escarpmient (CH700 1o CHSG00 and CH184G00 to CH4 1201), the

condifiens arg similar to the fraditiona!l GQueensiand conditions upon which the QUDM and the

Fead Drainage Manual have bean derived. As a resuil, the Nexus infrastructure Tender Dasign

ncorporates the requiremants from the fwo reference documents as sisted:

> Pipe blockags: QUDM Tabie 10.4.1 recommends allowing for a 25% pips biockage dus to
sediment build-up, unless this type of blockage is unlikely to ccour. QUDM table 7.11.1 stailes
that a pipe will be seif-cleaning at a minimum velocity 0.7 mig in a 1 year ARI storm. The 1 vear
ARI flood predictions from the design models show that the minimum velocity in the proposed
culverts ig 1.7 mife, and are therafore seli-Cleaning. Thearefors the 25% pipe blockage aliowance
of the pipe from sediment build up is not reguirsd,

> inlet blockage: QUDM recommends allowing for a 20% inlet biockage in the design storm, This
gilowansce was intagrated in the design caloulations, whan determining the headwsater levels for
the blocked culverts, The proposed pipe diameters are approximatsly 20% larger than the
minimum unblocked size that generates conforming flood conditions.

For all catchments elimbing the escarpment (CHE000 to CH18800), the iype of debtis expected is
essentiaily boulders, trae limbs and logs from steep mountain streams or gullies, transported as
bed load and floating. The sourcs of the boulders is from bed andfor bank erasion or landmass
movements, This material can easily block the entrance to 8 culvert. Based on HEC-08 from the
US Federation Highway Administration, the Nexus Infrastructure Tender Design incerporates
debris deflectors, which are siructures placed at the culvert inlet to deflect the major portion of the
debris away from the culvert entrance. They are normally V-shapad in plan with the apex
upstream. The debris defleciors are designed so that the angle al the apex of the deflactor is
between 15 and 25° and the total area of the two sides of the deflector is at least 10 times the
crosg-sectional area of the cuivert inlet, allowing for up to 90% blockage of the debris deflector
before the hydraulic performance of the culvert orossing is negatively sffected. The base width and
tieight of the detlector is at least 1.1 times the respective dimensions of the culvert. An example of
2 debris deflecior is shown on Figurse 7. Debris defleciors are provided at the inlet of 18 culverts
along the escaroment.
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5.3 Longitudinal Drainage

5.3.1 Design Concept

The lengitudinai drainage design praposed by Nexus Infrastructure intends o limit the use of
underground pipe networks and drainage structures. To achieve the strategy, the longiudinal
drainage desigh was deveioped in conjunclion with other design discipiines such as civil for the
geometric alignment, geotechnical and landscaps architecture for batter treatment and stability.

The different Toliroad profiles between the eastern section (east of the New Engiand Highway) and
the westamn section {west of the New England Highway) allow different opportunities for the
longitudinal drainage, which have been implemented in the design:

e Aljong the sastern sactions, the road profile inciudes & congrete barrier in the median, which
collects runoif in superslevation sections, concrete barders aleng the inside shoulders in the cuts,
and guardrails along the inside shoulders in fill. As a result, ihe following system is proposed to
drain the road runoff:
> in i and normat crossfall, allow runcff from the road surfacs 1o shest flow over the batter down

to the toe of the embankment or to the first bench of the fill embankment, if available. The batter
will be treatad with reinforced grass; Profile’s GreanArmior product or equivalent is proposed.
GrasnArmor consists of a UV stabilised nylon mesh indilied with hydraulically applied mulch
containing selectad grass species suitable for the site conditions. This sysiem provides
immediate and effective long-term erosion protection capabie of withstanding much higher
velocities than stendard vegetated protection measures, The system alse lsads o iow ongoing
mainienance requiremenis. A diagrammatic image of the GreenArmor product is shown in

Figure B balow. The verge will also be reated with reinforeed grass fo maintain the unifonm

sheei flow from fhe road o the batler face.

> In cut and normal crossfall, the focus is o convey the road runoff within the shoulder to allow for
discharge at the culb/fill interface. By allowing the runoff to be conveyed within the road shoulder
{extending @ maxirnum of 1 m into the traffic lane) | reduces the need for pits and pipes in the
shoulder of the road. This approach complies with the TMR requirements regarding flooded
width, which require a minimum of 2.5 m of lane o remain frse from floodwaters during the
design rainfall event.

> In superslevation, the runoff from the supereleyated section is collected in the outside shoulder
along the madian concrats barrier, similar to the inside shouider in normal crossfall in cut,
Where the capacity becomes insufficient, TMR standard conoreie gullies and underground
pines are inciuded in the system, which generally discharge at the next cut / fill interfacs.

o Along the wesiemn sections, the mad profile includes a V drain at the inteiface belween cul batters
and tha mad profile, allowing for the conveyence of the road runcfi to the nesxd cut/ fill interface.

N = i ¥ Y
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Conerete barriers are not provided, avoiding the need to capture flow in shoulders. The longitudinal
drainage in this section of the TSRC is ail managed through shest flows and open channels. In fill,
sheet flow onto the batter is allowsd ag in the eastem section. Whers median drainage is provided,
field iniets pits and cutlet pipes are provided as required, inciuding at all sag points, 10 discharge
water from the median drains to the natural drainage paths in the surrounding environment.

The lengitudinal drainage system relies heavily on open channels. The following sub-sections
desaribe the individual slements of the drainage system.

Catch Banks, Catch Drains and Table Drains — Locations, Types, Cover

Banks and drains are provided ss part of the TSRC drainage system under the following
circumstances:

e Catch banks in the folliowing situations:

> Where thers is desmed io be a low risk of flow digcharging from the surrounding land down the
cut batter, a catch bank is used fo divert this flow arcund the cut face and toward the
downstream drainage path, in many cases the cross drainage culveris

> Whete road runoff is collectad in table drains ai the foe of embankments for conveyance 1o
water quality basins and the exiernal catchiment also flows towards the embankmaernit, & cateh
bank is used o separate the exdernal runoff from read runoff and divert the external caichment
arcund the water quality basing

> in all cases the toe of the calch bank is stabilised with reinforced grass, is GresnArmor or
approved eguivalent as described above.
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o Catch drains at the top of the cuis where there is a risk of the exiernal catchment flowing into the
aligniment. In this situation, cafch drains are used in paralie! with catch banks to prevent external
flows from flooding the road at natural cress drainage points in cuts. The catch drains are
complemented with catch banks te avgment the capacity of the capture. The combined
conveyance achieved by the design is in excess of the 100 year ARL The caich drains convey
clean water from axternal catchiments to the downstrean: cross drainage pathway.

e Cut drains. within the wastern section of the TSRC, at the interface betwesen the cut face and the
raad. The out drains capiure the runcff from the cut face and the read surface. The cut drains
convey the runoff to the next cutfill interface where it is discharged via & level spreader or o a
table drain for conveyance to a waler quality basin. if required.

o Table drains at the toa of the fill embankments within envirenmentally sensitive areas where waler
quality treatment and provisior for spill containment is provided. The table drains convey the road
runoff discharged down bafters ar from cutffill interfaces toward the water quality basins. Where
appropriate, table drains also receive discharge from pit and pipe networks requiring conveyance
o water quaiity basins.

The cut drains are included in the road design model, as a V drain with 1 in 4 batters. The botiom of

the cut drains is below the pavemeant level, allowing free draining of the pavement sut-surface flows.

The proposed caich and table draing consist generally of trapszoidal channels cut across the fall of
the fand. The Nexus Infrastructure Tender Design includes twe siandard channels, both with 1m
hase widih, side slopes of 1 in 2 and depths of 0.4 m and 0.5 m, sach allowing for 8.15 m freeboard
The standard drawings for the drains are included in the drainage typical details in Appendix 8.

Al combined, the drains described above account for approximately 68 km of open channels along
the Tollroad and ancillary roads.

in areas where the alignment is in fill and the land naturally fails towards the fill embankment, rather
than providing a drain at ihe {oe of embankments o convey runaif from the surrsunding land to cress
drainage cuiverts, the toe of the embankments are to be sisbilised using reinforced vegetstion
{Greanfrmor or appicved equivaient) as described for the protection of balters above. This product is
capable of withsianding high velccities and will protect the foe of embankmants from erssion. Whers
ihis situation occurs in environmentally sensitive areas and road runoff is t© be conveyed via iable
draing at the base of embankments toward spill capture or water quality basins, this reinforced turf will
be applied to a calch bank on the upstream side of these tabie draine. This allows for separation of
‘clean’ runoff from the natural catchment, from that requiring treatment within the basins, This
scenario was alse describad above, under the Catch Banks Section.

As par Clause 2.8 () (i) of the Design Performance Specification, the drains have been designed to
have a minimurm capacity of 10 year ARL Hydrology was undartaken using the Rational Msthed
{AR&R) 1987 to calculate the design runcff from catchments discharging to open drains. The drains
themselves wais sized uging the Manning's equation, adopting the average siope for each drain.
Analysis of the drains identified that two standard cross-sections could be adopted for the majority of
the open drains requirad along the alignment. For the few drains where the standard cross-sections
were not appropriate, individual cress-sections were determined and documeantad on the drainaus
drawings in Appendix 8.

Mete that the 1able drain section determined at the downstream end of ths drain, where the conveyead
flow is at its maximum from the full catchiment runcff, has been assumed to be appilied over the entire
drain’s lengih. This assumption is conservative, as the conveyad runcff at the stan of the drain would
be limited due to the reduced catchiment coniribution. The calch drain desian will be aptimised at
detailed desiagn, including the cross-zection shaps, based on incremanted catchment areas and
hased on censtruction methods.

Pits and Pipes — Location, Types

The pipe network assists in conveying the road runoff away from the carriageways when the capacity
of the guiter is exceadsd. MNexus Infrastructure proposas to use the standard OTMR concrete gully
pits, including lintels at the kerbs and barriers.

e
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The pit spacinag is a function of gutter capacity, contributing catchment area, longitudinal grade, pit
capture capacity and design performance requirernents. All have been calculated and optimised using
combined hydrology and hydraulic spreadshests utilising the raticnal method for road rungif and the
Manning's formuia o calculate gutter capacities. The spreadshest also caloulated the pit inlet
capacities and allowed for the recommanded pit blockage factors dstailed in the DTMR Road
Drainage Manual: Table 11.2.10.1.

With the steep grades experignced aleng the route, especiaily climbing the escarpment, the capture
rate from the pifs is challenged, and additional pits are included to ensure all gutter flows are capiured
before any change in crossfalls.

The hydrautic grade lines (HGLs) within the pipes were assumed to be paralial to the pipe. However,
to account for the local losses genarated ai the pits, the capacity of the pipe was assumed to be half
of its actual size, and that it would not run full. The minimum pipe size used is 375 mm and the pipe
grades are in accordance with the DTMR Roead Drainage Manual: Table 11.2.19. For critical areas in
the longitudinal drainage network, such as the frapped sag in the main alignment under the RMort
Street interchange, the longitudinal drainage was fully modelled using the 12d drainage modeling
package, which accurately calculates pit structure iosses and the resuliing hydraulic grade levels.

Longitudinal pipework can generally be RCP class 2 as these pipes are typically located at the top of
the road embankment and are not subjectad to loadings from high fille. Howaver, for construction
traffic — and to avoid the possibilily of braakage dus o large plant —- cless 8 and 4 pipes are
proposad for the smaller diameier pipes up 1o 900 mm diameter.

Bridge Drainage

The majority of bridges have sufficiently wide shoulders to convey the entire bridge runoff o the end
of the bridge, therefore removing the need for any drainage on the bridge itself. However some
hridges have insufficient shoulder capacily 1o convey the entire road runoff, orthere may be a
superetevation rotation on the bridge, and for ihese bridges we hava proposed a pit and pips drainage
svstem to intercept the flow fiom the brigge deck.

The proposed bridge drainage systen is comprised of small galvanised stesi pits which are cast into
the bridge deck and outlet ta fibre-reinforced concrale pipes which are suspendead under the bridgs.
The pipes are generally located in betwaen the Super T girders to make them iess conspituous to
vehicles fravelling undemeath the bridges.

At the and of each bridge the pipework will discharge through the bridge abutrment and info a pit and
pipe sysiem that will discharge at s conveniant location from the embankment, whers it will be
directad to the nearest water quality treatment if required.

54 Scour Protectiaon

5.4.1 Cross Drainage Culvert Outlets
Three levels of energy dissipators are envisaged for the design:

1. Rock rip rap apron: A simple rock rip rap apron can be provided at culvert outlets for veiocities
as high as 5 m/s, as documented in Figures 2.15 (@) and {b) of DTMR's Drainage Design
Manual

2. Rock tip rap basin: For pipe velocities belween § m/s and 6 mis, a rip rap basin must b
provided as a minimum, which consists of armouring a pre-formed scour hole

3. Concrete structure: For pipe velocities betweean 8 mifs and 7 nv's, a coencrete drop shucture
with a stiling poc! must be provided.

As pipe velocities and cullet velocilies increase, the cost and/or fooiprint of the energy dissipator also
increasss. As a resull, the cubvert design strategy aims at achieving conditions compatible with the
pravision of rock rip rap aprons, which ie a standard culvert oullet treatment.

The design guidelines from Figures 8.15 (8) and (b) of DTMR's Drainage Design Manugl have heen
derived from tesls and expeniance. The recommended apron dimensions are meant o ba sufficisnt
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for a natural hydraulic jump to ccour within the length of the apron, and therefore dissipate the energy
over the resilient rock surface before the flow retums to its natural channel envirenment and
behaviour. The great majority of the Nexus Infrastructure culverts are designeéd 1o achieve outlet
vaiocities lower than 5 m/fs, with either rock rip rap aprons or rock rip rap basins provided where
required.

The most constraint conditions are where the pipe velocities cannot be slowed balow 6 mis and
where the culvert outlets haifway through the fill embankment, forcing concenirated flows to run aleng
the 2:1 embankment face. In the latter condition, the flows could become further accelerated and
compromise any flexible structure {rock fip rap) that has not been tested for the specific conditions. As
a result, Nexus Infrastructure advocates the use of concrete energy dissipators, similar to dam
spillways. Such structures have been studied extensively by the US Army Corps of Engineers, and
the design conditions and procedures are decumented in HEC-14, Hydraulic Design of Energy
Lissipators for Culverts and Channels, and have been adopted by the DTMR Road Drainage Manusi,

The use of concrete provides dual benefits: the resilience of the structure is fixed and cannot be compromised
during a flood, unlike rock rip rap which can move uncontrolled, and the determination of the hydraulic design
conditions is precise due to the fixed geometry and roughness, again unlike rock rip rap.

So for pipe velocities between 8 mfs and 7 /s, a concreta ramp along the fill embankment and &
conarete stilling pool is propased. Where the pipe outlets high encugh in the fill embankment that
benches are provided below the outiet level, Nexus Infrastructure proposes to use the benches to
provide infermediate stilling basins to brask he energy in staps beforg the foe of the embankment.

5.4.2 Cross Drainage Culvert Inlets

Some of the culverts on the Project are locatad at low points in road cultings, where the caichment
runoff has fo drop down 1o the culvert inlet level over a short distance. Te facilitate this drop, 8
reinforced concrete drop chute is propoazed, which extends from the existing surface at the top of the
road cutling o the concreie channel at the culvert inlet.

The depth of the flow al the culverl iniet has been calculeted using the structurs inss charls A2-36 and
AZ-3 from the Queensiand Urban Drainage Manual 20132, with the higher of the two calcuizated water
surface elevation lsvels adopted. The drop chute was assumead to be the upsiream pipe for the

purposes of this calculation,

A debris collection fance has been provided at the top of the drop chuts to prevent debiis from
collzcting ai the culvert entrance. The delbxis fencs will also act as a safety fence 1o prevent
mainisnance workers from slipping down the drop chute.

55 Longitudinal Drainage Outlets

All longitudinal drainage outlets will require scour protection downstream of the headwalls. A simple
rock rip rap apron can be provided at outlets for velocities asg high as 5 m/s, as documented in Figures
8.15 (a) and (b) of DTMR's Drainage Dasign Manual.

Some longitudinal drainage systems in high embankments cannot cutiet directly to ground level, as
the outiet pipes would nead to be tog steep. For these sysiems the longitudinal pipe system will cutlet
into a batter chute pant way up the sarthworks batter. The bafter chute will be censtructed of
rainforcad concrete and will convey the flows safely 1o the ground level where a rock pad will be
provided to protect the ground from scour.

56 Open Drains

Open drain depths and veloeitiss have been calculated using the Manning's formula. An analysis of
the panmissible velogities in the grass channels was carvied out in accordance with the DTMR Foead
Drainage Manuzl Table 8.8.1.3 it is acknowiadaed that the characteristics of the black soils

experienced on the top of the range are highly dispersive and prone to erosion. The resulls showed

Page 97 of 215



that velociiies as low as 1.2 m/s could cause scour in the channels lined with the expected grass
COVET,
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The Nexus Infrastructure design does not include any creek diversions
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Water Quality

The purpose of this section is to describe our general approach to management of water quality for
the Toowoomba Second Range Crossing Project (TSRC).

The TSRC project traverses three definable catchment types:

= urban catchment of northern Toowoomba (Gowrie Creek to Warrego Highway (west),

= forest and woodland upper catchments of Sandy Creek and Gatton Creek to the east (Warrego
Highway (east) to Gowrie Junction Creek)

= agricultural catchment of the Western Downs plateau to the west of Toowoomba (Warrego
Highway (west) to Gore highway)

For each catchment type it is proposed to develop water quality control measures in response to the
catchments environmental values, water quality objectives and statutory obligations.

) Ihar ~aftrlhryand
Jal catcnmmerni

The load-based objectives for urban stormwater objectives listed in the Queensland Water Quality
Guidelines 2009 will be adopted for Gowrie Creek to Warrego Highway (West).

Forest and woodland upper catchments of Sandy Creek and Gatton

The Queensland Water Quality Guidelines 2009 provisions are not applicable to catchments outside
urban area. To establish water quality compliance requirements for the project in the upper Sandy
Creek and Gatton Creek catchment, consideration must be given to the specific requirements and
intent of Environmental Protection (Water) Policy 2009 (EPP Water) and Queensland Water Quality
Guidelines 2009.
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The catchment is listed in Schedule 1 of the EPP (Water) as the Lockyer Creek environmental and
the environmental values nominated in Column 2 of Schedule 1 Column 2 are the Lockyer Creek
Environmental Values and Water Quality Objectives July 2010. Of the listed values the most
applicable to the upper catchment regional ecosystems and vegetated habitat (and the default when
multiple values are listed) are related to aquatic ecosystems.

Section 2.6 of Queensland Water Quality Guidelines 2009 recommends a ‘holistic approach” to
management of aquatic ecosystems noting that changes in hydrology, habitat and physical form may
have a greater impact than chemical/biological change in many Australian waterways.

The proposed approach to compliance for Water Quality requirements of the EPP Water, in
consideration to the risk to aquatic ecosystems values for the upper catchments of Sandy Creek and
Gatton Creek focusses on measures to:

e Maintain close to natural flow of intersected drainage lines to minimise changes in hydrology,
habitat and physical form

¢ Reduce, through management measure, progressive rehabilitation and engineering design,
the potential for erosion mobilisation of sediments

An outline of potential design stage compliance measures are listed below.

Possible Design Treatments

e Location and placement of intersection / cut off drains disburses overland flows, minimises
water velocity and concentration of water at discharge points.

¢ Maintenance of the profile of natural drainage lines in bridge design.

* Limitation of vegetation clearance footprint to the minimum requirement for the project. Stage
clearing and rehabilitation during construction to minimise the exposed soil footprint.

o Effective rehabilitation measures for disturbed areas; selected to match the specific location,
slope and soil type; quick to establish and durable,

e Scour protection measures applied to all locations where water velocity and volume exceed
environmental design limits.

e Culvert designed to flow velocities limits at discharge, aprons and /or incorporate downstream
energy dissipation devices and scour protection.

* Lined drainage channels grades / profiles are design to minimise erosion.

o Physical design of batter and treatment to reduce erosion and sediment

+ Landscaping, treatments and finishes to prevent erosion and sediment mobilisation.

» General design principals applied for preventing concentration of stormwater runoff and
control of velocity in the selection of the number and spacing of culvert and drainage

structures.

Load based objectives described in the Queensland Water Quality Guidelines 2009 will not be
assessed in this area.
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5.8.4 Agricultural catchment of the Western Downs plateau to the west of
Toowoomba

The water ways and drainage lines in the project caichmert weast of Toowoomba are in the upper
reaches of the Condarmine Rivar which is not fisted in Schedule 1 of the EPP Water. Under Section 6
of the EFP Water the environmental values fo be enhanced or protected are as listed in Section & (2)
- however this section does not provide any guidance that is aciuaily useful,

This western catchment is flat, clearad of natural vegetation and the dominant use is cropping and
agriculture. The most applicable water quality vaiue refates to protection of water for agriculiural use.
The risk to these values from the construction and operation of the TSRC project is very low and can
be met by the application of standard rural road and highway design practices.

There are also potential spiritual and cultural vaiues associated with the water way in at least ena
location in this catchment. Compliance with these values should be picked up under projest cultural
heritage compliance management measuras.

Load based objectives described in the Guesnsland Water Quality Guidelines 2009 will not be
assessed in ihis area,

% Tasenil Banoe Proiest RICTLY COMMERCIAL IN COMNFIDENCE
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TSRC
PART 2 - CLARIFICATION QUESTION
A.1.5 — Hydreology & Drainage

STREITLY CONMMERZIAL IN CONFIENCE
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SRC Evaluation Questions Nexus

Question ID R:fi':::m Question Proponent Response
It is not evident that the Proponent has addressed the requirement of Annexure 01 clauses 2.8(e), 2.8 (h)(ii) and 2.8(h)(v) |As stated in Section 9 of the Drainage Design report, our design does not include any creek diversions, which would redirect flows away from their existing flowpaths.
to ensure flow paths are returned to their original flowpaths prior to exiting the site with consideration for the soil All flowpaths exiting the road corridor are retained. Where local re-alignment of the flowpaths are necessary around the cross drainage inlet or outlet for geometric
T19 ALS conservation plans and the Soil Conservation Act 1986. reasons, the extent of re-alignment is contained within the corridor and protected with rock rip rap. The location and extent of the works around the existing flowpaths
are indicated as Type 1(R) on the Drainage Drawings (DD-01 to 35).
Please either identify the location of this information within your Proposal or provide the information in response to this  |A copy of the Drainage Design Report is included for ease of reference (Appendix 19).
question.
We are unable to locate or confirm that compliance of Annexure 01, Clause 2.8(e) is achieved with regard to Temporary  |Nexus confirms compliance with Annexure 01, Clause 2.8(e), in particular, that our proposed Temporary Works will not worsen preconstruction conditions (inundation
Works activities in particular that all Temporary Works have no impact on pre-construction conditions (inundation levels, |levels, flows, velocities) outside the site during any event up to an ARl 100 year flood event.
flows, velocities) in all events up to and including a 100 year ARI storm event. While our full suite of Temporary Works designs will be completed post award, we confirm the following key process controls will underpin our compliance:
- To mitigate the potential flooding impact of earthworks embankments and provide effective environmental controls we intend to install the permanent drainage system
77 ALS Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including and the sediment basins prior to the bulk earthworks activities.
program, cost or other related items. - Our submitted program of works proposes installing the permanent drainage system during the ‘dry season’.
- Our proposal for the construction of the structures does not involve plans for river/creek diversions or other provisional drainage systems with the potential to affect
the pre-construction drainage conditions.
- All costs associated with Temporary Works are included within Nexus’ Proposal.
We are unable to confirm that your Proposal will maintain appropriate fish passage along all necessary waterways Nexus Infrastructure confirms that the arrangements for waterway crossings as currently proposed in our submission comply with Clause 1.3.5.2 of Annexure 06:
crossings as defined in the Department of Agriculture and Fisheries guidelines in accordance with Clause: 1.3.5.2 of Performance Specification = Part 1. as stated in A1{D1) Drainage Design Report, 3.1.
Annexure 06: Performance Specification — Part 1 Each of the waterways with potential fish movements (assessed from existing data-room reports and GIS mapping information) is proposed to be spanned with a bridge
and any piers required for such structures are so located as to not disrupt the existing waterway flow regimes. These bridge structures therefore have no detrimental post:
187 ALS Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including construction impact on fish passage. The use of bridge structures also reduces the impact surrounding the waterway during construction and rehabilitation, reducing the
program, cost or other related items. risk element of sedimentation entering the waterway systems.
Other drainage lines which Nexus proposes will be crossed with culvert structures are ephemeral. We have assessed these are not conducive to fish movement due to no
standing water (or water only flowing during rain events), existing modifications and/or terrestrial vegetation composition along the drainage contour.
Accordingly, Nexus confirms that maintaining appropriate fish passage involves no modifications, program impacts or additional costs to its proposal.
The State has reviewed your response to T21 and identifies that the Drainage Report omits an afflux map for Dry Creek,  |The Dry Creek flood afflux map appears to have been inadvertently replaced by a duplicate of the Westbrook Creek afflux map in the Returnable Schedule Element D1.
and furthermore that this report notes there is in excess of 1m afflux at the project boundary in this area. The correct map - Figure 8.11 - is included as part of this response (Appendix T108).
The State requests that you provide in response to this question an afflux map for Dry Creek using afflux filters that show |From Figure 8.11, it can be seen that some afflux greater than 10mm occurs on land outside of the project corridor. This land is listed as rural in TRC's future planning
+/-10mm afflux (ie no impact) and 50mm increments of afflux levels above this. Furthermore can you please confirm there |scheme and is not earmarked for development. The amount of increased inundation is considered not to be actionable nuisance for the following reasons also listed in
T108 Al5 is no actionable nuisance with consideration to TRC's Planning Scheme for future developments? Section 5.3.5 of the Returnable Schedule Element D1:
* The design does not increase the inundation duration along the main flowpath,
* The increased inundation does not increase tangible damages,
* The increased inundation does not prevent main access and egress to properties, or
* The increased inundation does not prevent the continuation of all ongoing property activities.

lofl
Page 102 of 215



TSRC

PART 2 - CLARIFICATION QUESTION
A.1.5 — Hydrology & Drainage
Attachment for T108

1 I Crosing Projact STRICTLY COMMERCIAL N OONFIDENGE

Page 103 of 215



BRINCKERHOFF GUT@CON

P R

3
g
:
§
5
g
&

lko__hgr. 2K

Afflux (m) MCOD Design

B <0010 I o.100t00.150

[ ]-oot0r0010 [ o-150t00.200 [ ] Road Corridor

[ lootwooso [N >o-200 T
[ 00s0t00.100

0 Daie: 300012015 Version0___Job No: 244671 Toowoomba Second Range Crossing Dry Creek
0 FroectoniEAzenese Figure 8.11: 1% AEP Predicted Afflux

Page 104 of 215




6 A.16 Noise (N1)

5.1 Executive Summary

For projects underiaken with the State for the Department of Transpoit and Main Roads, the standard
noise prediction year is 10 years from the date of construction complatior:. This is called the 10 year
horizon. For this Project, Annexurs 03: Performancs Specification — Operafions and Maintenance:
Attachment 1A: Key Performance indicators, ltem 18 Noise (Compliance) requires that the Project -
complies with the Cade of Practice for the Contract duration. To design for this case, calculaiions for
the 25 year horizon were also undertaken and mitigation measures developed.

6.2 Project Criteria

6.2.1 Application to this Project

As the Contract Term for this Project is 25 years, and the Code of Practice only assesses roads to a
10 year horizon, there is a level of ambiguity regarding the criteria for the final 15 years of the Project.

For the TSRO Project, we confirm the new road criteria are applicable to the Project from the Date of
Toliroad Completion and for the foliowing 10 vears, After this time, the Toliroad will be considerad an
existing road and therefore the upgradsd road criteria will apply.

6.3 Conclusion

Thea neise impacts of the propossd motorway upgrade have baen assessed for two different options.
Through the use of at-facads treatments, at a limited number of isolated locations, it is caleulated that
there will be no residual noise sxcesdancs impacts as 2 resull of the Projaci.

There are a number of recelvers in elevaled positions above the proposad road alignment. At these
iocaticns, noisa mitigation within the road corridor is not a feasible option and they have consequently
at-facade Tregtments have bean adopted. Additionally, there are a nuimber of racaeivers in isoiated
Ineations which require treatment. At these iocations, while nivise levels could be reduced using
exiensive noise bairiers, such a sclution is not considersd reasonable from a cost efiiciency
perspective and congequently at- fagads reatments have been adopled

For the Tender Design, the 10 year horizon road traffic noise levels were calculated. In addition 1o
thie, Annexure 03 Performance Specification — Operations and Mainienance: Attachment 1A, Key
Performance indicaters Hem 18 Noise (compliance) reguires the Project to comply with the Code of
Practice for the duration of the Contract Term. To design for this case, calculations for the 25 year
horizeon were also undertaken and mitigation measures davelopad.
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Nexus

Report Performance Specification
estion ID Question Proponent Response
e Reference Reference pors POt

We note that your Proposal has modelled noise levels using the standard DTMR CoRTN noise model pavement and Our proposal has modelled noise emissions In accordance with the specific criteria set forth in the proposal requirements, that is, in accordance with the requirements of the Transport Noise Management Code of
calibration corrections. The mix of heavy vehicles on the Tollroad is significantly higher than on previous DTMR road Practice.

projects for which the pavement and calibration corrections were derived. We have also made some correlations to studies we have done on recent projects where traffic volumes have included a high percentage of heavy vehicles (up to 30%). Post construction measurements on such projects

Volume 4 Returnable
T48 Al6 show that the results from the proposed model were accurate.

Schedule, N1

Please confirm what mitigation measures the Proponent proposes to take to satisfy themselves that the noise model will

Y noise emission from the Tollroad given the unusually high proportion of heavy vehicles in the traffic

flow mix.

Further to this, we have successful experience in other jurisdictions which supports the robustness of our modelling e.g NSW.

We are satisfied that the noise model on which our tender proposal relies is sufficient to accurately calculate the noise emissions from the Tollroad for the purposes of a preliminary noise/acoustics design report.

1of1
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7  A.17 Structures (Incl. Bridges, Major Culverts
and Retaining Walls) (S1, S2, S3)

Structures Design

7.1 Executive Summary

The Nexus design is based on proven bridge construction methods and technelogias, well known and
understoed in South East Queensiand. The design incorporates the foilowing:

o Spans and girder sizes and numbers are minimised, consistent with clearance requirementis

o Substructures with minimal use of piled foundations, adopting shaliow spread footings wherever
possible

o Repiacaable tems such as bearings and joints are minimised. "Propped” siructures, which
eliminate the need for expansion juints, have been utllised where conditions are suitable

o Ingpeciion galleries ars provided at all sbutments, for safe and simple bridgs inspection and
bearing replacemsnt.

By thess means, conventional and wall known technigues are used in efficient and effective ways to

give a reliable, cost effective and low maintenance solution.

innovative amangemants are used whera appropriate to achieve best whole-of-life cost soiutions. For
example, "Transfioor precast ransverse spanning deck pansls are usad in place of girdais o
minimise the number of girders and mass of the structure, including the subsequent size of the
substructire, and o reduce the number of replacsable items such as bearings. The use of precast
deck panels is a well-khown fechnique in steel girder bridge design and construction and the dstails
are readily adaptable io concrete girder bridges. The desian has recognised the cost associated with
the constiuction of perranently lined cast-in-place baored piles and has instead utilised shaliow
footings, wherever competent rock is found st a shallow depth

7.2 Relationship to Project Objectives

The design is focussed on delivering best value, whois-of-life ouicomes by using proven technelogies
to minimise the construction cost and fulure D&M costs. Working within the reguiremenis of the
Project Specifications, DTMR's Design Criteria for Bridges and Other Structures and the Auslralian
bridge design cede, the design:

o Minimiszs spans and giider sizes and numbers, consistent with clearance reguirements

o Minimises use of piled foundations, adopting shallow spread footings wherever possible

e Hinimises replaceable items such as bearings and isints,

o “Propped’ structures. which sliminatle the need for expansion ipints, have bean utilised whera
conditions are suitabls

e Inspection galleriss are provided at all abutments, for safe and simple bridge inspection and
bearing replacement.

The MNexus Infrastructure Tender Degign selution is robust and elegant with low risk soiutions that will

achieve timely delivery. Innovative soiutions have been used where appropriate to give the best

cutcomes mostly in the nature of using proven fechnoloegies in innovalive ways,

The desi ims to minimise e environmenial in uring a st consiruction iy
The design aims 1o minimiss e envirenmenial impact duri ng post consiruction by careful
saiection of pier locationg, especially ai watercourse crossings.
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The bridges ars designad to present a consistent appearance te the road user, with uniformity of
materials, pier and headstock shapes and spanning arrangemenis. The design incerporates the urban
design concepis in the precast barier cuter pangls and abutment treatments.

Design Standards and Criteria
7.3 Design Standards

In accordance with the design criteria, we have adopted a minimum exposure classification for
concrete structures of B2, which is in excess of that required by AS 5100 but which will help to
provide durable, low maintenance stiuctures.

The design of waterway crossings aliows for bridge soour, hydraulic and debris loadings dus to
extreme fiood events which are of pariicular concern at Gatton Creek Bridge. The design ensures thal
ali the bridges on the TSRC are above the 2,000 year average reaurrence interval (ARI flood event
ensuring a high level of flood immunily.

Methodology

7.4 Substructure

7.4.1 Design Principles

Whera compatant rock levels are encountered af shallow depths, abutmant embankiment heights are
low and groundwater levels are below founding level, bridges are supported on spread foctings
founded on competent rock. This foundation type provides cost efficient design and simpis form of
construction, aveiding costly permanently linad pils solutions.

Vnere compaient rock levals are encounisred at deeger depths and abutmant embankimant helgnis
are more substantiel, hridges are supporiad on cast in place plies with permanant steel liners
aocketed info competent rock.

Ali foundations are located o avoid known exisling beiow ground servicss.

Piers and abutrments at Reinforced Soil Stiucture (RS5) walls are typically cast in-sifu reinforced
concrete circular columns and headstock.

Bridge abutments typically include 1{V) to 1.5 (H) spill through batters square {6 headstock with Type
2 {reinforced concrete) asbutment protection. Inspection and maintenance platferms, formed in the spill
through asbutment protection or RSS wall top, are provided at each abutment fo faciitate bridge
inspection and bearing replacement.

For abutments comprising RSS walls, celumns are sleeved with permanent, lightweight liners or
compressible layers for the full length of the column within the reinforced soil block,

7.5 Superstructure

Bridge decks are designed using precast prestrassed concrete (PSC) Super-T girders or standard
deck units wilh a composiie cast in-silu reinforced conarete top slab, waterproof membrane and deck
waaring surface. Standard, converdional deck arrangemants have been adopted in most cases, with
some decks utilising transvarse precast paneis o reduce girder numbers.

Dieck unit and Super-T girders are simply supported with elastomenic baarings. Link slabs are
provided over piers to minimise deck joinds and are designed to accommaodaie girder rotation.

Some biidge spans have been designed using larger Super-T girder depths than would narmaily be
required, combinad with "Transfloor” type transverse precast panels fo reduce the number of girders
required. This design innovation delivers an sfficient and cost effective structural design and
maintenance solution, by reducing the overall mass of the structuse and the number of bearings. The
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use of transverse precast panels spanning between girders is an established practice for sieel girder
bridges and the detalling is easily adaptable fo concrete girder bridges.

All Supsr-T girders are orientated vertically to reduce the risk of rollover during construction. For high
skew bridges (> 45°), girder end skew is 45° and the snds of girders will be stagoered 1o suit the
bridge skew. Super-T girders are supported on elastomeric bearings on reinforced concrete
pedestals. Dlaphragms are provided at the ends of Super-T girders to facilitate future bridge jacking
and bearing replacement and to provide stability of the girders during pouring of the concrete deck.

Bearings and movement joinis have been selected using standard components to simpiify
construction and cost efficiency. Bearings are designed as elastomeric bearing strips and movement
joints are selected as strip seal type joints wherever possible. For high skew bridges (= 45%),
movement joints include finger plate type joints custom made fo suit the skew movemeant of the
bridge.

7.6 Operatioris and Maintenance Design Considerations

For stael post and rail barriers, the hot dipped galvanised steel proteciive coating systen has been
selected {o provids a life in excess of 40 years wilh minimai maintenance.

To eliminaie fulure inspedtion and potential replacemaeant of stressed bars, transverse stressed deck
units have net been utilized.

Maintenance and inspection platforms are provided at abutment embankments, {fogether with stairs,
handrail and walkways 1o facilitate inspeciion and bearing replacemsnt.

Jacking shelves are provided on headstocks to snabile bridge deck jacking and bearing rapiacement.

Elastomeric bearing etrips have been selected {6 simplify replacement and minimize fulure
maintenancs cosis.

link siabs are provided over plers to minimise deck jeints. Movemeant joints at abulments have been
selected using standard stiip seal type joinis wherever possible, o simpiify replacement and minimise
fubure mamienance cosis.

Deck unit and Super-T girders are designed as simply supported ensuring that future deconstruction
of the bridge superstructurs at the end of its useabls iife can be camied out in a straightforward and
safe manner.

7.7 Environment

During the Detailed Design Phass the precise lccation of each pler will be refined using detailed
infarmation on the condition of the site, especizlly the nature of the watercoursss. An ergsion and
sadiment contro! plan will be developed for the construction of each bridge to control the
amvironmental impacts of the Woiks. Following completion each site will be resiored o a condition
similar to that prior to construction.

7.8 Future Widening

Throughout the Tender Design care has been taken to allow for possible future widening of the
TSRC. The design approash has bsen to avold stiuctural arrangements that would be giohibitively
difficult to widan from a technical or commercial point of view. The generally simple structural forms
adopted may be widened in the fulure i required

VMS and Static Sign Structure

VMS signs are proprietary signs, with the proposed substructure comprising of a single 1.2 m cast in
place bored piled, unlined, or two 900 mm diameter cast in place bored piles with permanent liners,
connected with a pilecap. The choice of either of these footing tvpes will depend on the geotechnical
conditions =t each sign site.
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Risk Management

The approach to risk management adopted in the preparation of the structural design has been to
identify the key risks associated with the structural solution and provide solutions which address these
risks in a comprehensiva and cost effective way.

The key risks addressed by the structural design are as follows:
o Safely risks to Users

e Construction risks

o O&M risks.

79 Safety Risks to Users

The siructural solutions have addresssd the safety risks io Users by providing solutions that are
structurally sound and can support all the necessary design actions in accordance with AS 8100
including structural self-weight, traffic loads, collision ioads, flood and debris loads, sarth pressure
loads, wind loads, seiemic loads and loads due to thermal effects.

The bridges have all baen designed to provide fiood immunity to the 2,000 year ARI event.

The structural design sciytions are inherently durable and low maintenance which will help to enaurs
that User safsly doas net gt compromised by structural deterioration.

A risk assessment has been caried ot ic identify the performance lavel of fraffic barrisrs reguired on
aach bridge. A risk assessment has sise been camiad out to idaentifv if throw screens are warranied on
overbridges.
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Durability

7.10 Exterior Atmospheric Exposure

7.10.1 Air Quality
A B2 classification will be adopted for all exterior atmospherically exposed concrete

Design and Construction Methodologies to Achieve
Durability

7.11 Design and Construction i{ssues

Numerous design and consiruction issues can have a negative impact on durability and compromise
the Design Lifs. Below is a list of frequently encountered problems that nesd to be avoided:

Uesign does notl fadiiitate proper drainage

Lack of accessibility for inspaction and maintenance

Sealection or supply of materials with ihadeguate durability for given snvironment
Complex design affecting concrate placement and compaction
nenrect design or exsculion of jeinis

Congssted reinforcament

Inadequate reinforcament at re-entrant comeis

improger piacemant of reinfercament

insufficient depth of cover

Tight schedules

inadequate crack contial

Mavement of formweork

inadequate curing of concrate

inadequate compaction of conorete

Incorrect mix proportions of congrete

Poaor quality finishing

Adverse conditions during construction (e.g., wind, extreme temperatures) and failure to take
precautions (2.9., hot weather concreting practices)

Dissimilar metal corrosion

incorrec or inadequate surface praparation prior to coating application
Inadequate, inconsistant or unclear deocumentation

Speciications not followad

Changes in design during construction phase

Insufficient workfores skills

Lack of workforee commitment o guaiity

Inadequate inspection and testing procedurss.

1AL 13
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Although some of the above construction defects can be rectified {0 some degree, the end product is
ravely as good as the original and may present continual maintenance problems throughout the life of
the siructure. Furthermors, in many cases there is oniy one oppartunity to achieve a pariicular
requirernent, such as proper curing. Once that opporiunity is lost the durability of the struciure may be
compromised.

7.12 Improving Durability Outcomes

in this Report it has been assumed that every effort {o avoid the types of defects described above will
be made and that "Best Practices’ will apply. However, it is also recognised that construction defects
do oecur in reaiity and need {0 be mitigated and reciified.

inspection during the Construction Phase aliows identification of issues that potentially impact iong
term durabifity is of critical importance o ensure construction defects are prevented and that any
ideniified defects are remedied in such a manner as {o maintain the target service life. Recommended
actions are as follows:
o Inspection and identification of defects such as:
> Improper placement of reinforcement
inadeguate curing of concrate
inadeqguate crack control
Movemani of formwork
incomact execuiion of jeints
inadequate compaction of conerets
incorract mix proportions or non-compliance of concrete

o Ensuring profective precautions are taken undser adverse conditions {e.g., wind, exirems
teimpeiatures)

o Pravention of contamination of materials or early axposure of cementitious materials to river water
o Varification that maiesials suppliiad mest specificatons

o Veyification that materials are placed and installed ag epecifisd

o [dentification and recording of non-conformances

o Investigation of non-conformances and identification of measures and improved site practices to
preveni recurrance

o Rectification of defects to ensure Design Life is still achieved.
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Inspection and Maintenance Requirements

7.13 Inspection and Maintenance Activities

To achieve the required service iife, regular inspection and maintenance of the TSRC structures is
essential. DTMR Level 1, 2 and 3 ingpections will be required throughout the life of the structures
inspection may inciude, but is not limited to, ihe following tasks:
e Regular Inspection (every one to five years):
> Visual inspections and reporting of observed deterioration and defects such as rust stains,
cracking, spalling, aggregate pop-outs, ponding of water on surfaces
> Non-destructive or other testing on the condition of the bridge substructures and
superstructures and tunnel lining
> Detailed inspaction of protective coatings on steelwork
> Inspection of expansion joints and bearings
o Detailed Condition Menitoring (every ten years):
> Instrumentation for mes *‘urmg perdformance {e.g., embedded electrades to monitor
reinforcement corrosion)

> Inspection and testing for deterioration of bridge and tunnel elements:
« Pile caps and lower sections of plars.
«  Upper sections of pier columns
+ Headstocks
« (Girders
« Dok
«  Abutmenis and wingwalls
- Traffic barmiers
«  Stestwork within funnel
+  Road sighs and gantries
« Dainage system
> Half cell potential surveys to datermine corrosion activity of reinforcernent if required
> Core sampling and analysis for carbonation in different exposure environments to verify
durability modeiling and predict remaining life
> Corrosion rate monitoring of reinforcement
> Trend analysis of findings of inspection data
o Seyvicing snd Remedial Action:
> Cleaning of road surfaces, expansion joints, drainage system and outlet structures
> Repair or replacement of deterlorated components and materials
> Maintenance and repalr of protective coatings every ~15-28 years
> Timely respcnse to identified potential defects.

Fariher details on relevant inspection proceduras and reporting are given in the DTMR Zridge
Inspection Manual {Second Edition, 2004).

/.14 Maintenance Triggers

Appsarance of visual defects or damage that may compromise Deasign Life or resulis of detailed
inspeciion indicating corrosion activity should frigger maintenance fo rectify the cause of deterioration
and pravent continued detericration. This should include, but is not limited to:

e Physical damage suich as vehicla impact
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e Aji forms of cracking

e Spailing or exposed reinforcement

e Corrosion of mstallic elements

» Surface deterioration such as softening, exposure of aggregate, pop-outs
o Porous or honeycombed concrate

o Eifflorescence

e Siface dampness

e .Joint deterioraticn or ineffectiveness

e Deterioration of any prior repaivs {e.4., crack injection, patches etc)
o Rust stains

e Biocked drains

o Ponding of water on surfaces

o [ire damage

o Seftierment, deflections and heaving

o [etsriorated profective coatings.

Summary of Durability Requirements

7.15 H('—Til'lfOl'(Jed Concrete
The durability
the s'ﬂirum.;z.. redi

iforcad conorete are “‘;mmr_-.nsad in Table 8. :
mikina of the 1. 1 raquirements for minimum AS
n and the modelliing above, an in addition ic the raquiremenis m, =T *e.u
o concrete with w/om <048 "r-i ninimum sementitious content of 300 kg/m?. S
ith wiom <0.40 and minimum cemeantitious content of 450 ka/m®.
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AS 5100.5 Concrete | Minimum Durability
Exposure | Requirements
Classification |
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58 mm cover or

‘-1!“, 26
550G concrete and 45 mm
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/.18 Steelwork Proteciion in Exterior Environments

Cuoating options for steeiwork in exterior anvironments are presented below

Thermal Spray | Thermal Spray Hot Dip HotDip | HotDip

Zinc or 85% Zinc 200 ym + | Galvanised | Galvanised | Galvanised

Zni15%Al 100 sealant 55uym | 70pum | 85pm
um (TSZ 100) (TSZ200S) | (HDG 390) | (HDG 500) | (HDG 600)

-~ . a 45 D . o
25+ 25+ 1620 £k

mainienance

’

System 1 |! System 2 System 3 System 4
(PURS { (EHB6) (EHBA4) (12S2)

Sz 2.5

T NG - TVCTUp . s P
Surface Preparation 092 2.5 o8 £.0
Primer Zin
Trtarrrmidinge e b Yanadtal s Fofaga i e shiai
irisnnsgiaie LOoaL h build SoHY High build epuxy
(200 pra DFT)
Wi i
1O -r._.;,:;j'f,
e i £
pELS 2o 254
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Nexus

Question 1D | . ference Nmmm i Question Proponent Response
We are unable to confirm that all of the geotechnical founding features that are required in accordance with Volume 4 'We confirm that the protection of substructures from scour will be In accordance with Clause 3.12 of the TMR “Design Criteria for Bridges and Other Structures”.
Returnable Schedule, Element 52. At Gatton Creek, unfortunately the LVRC flood madel was not made available and as such a detailed assessment of scour at this location could not be made. From coarse models developed for the Tender our predicted
Volume 4 Returnable velocities were below 6.0m/s and an allowance for scour protection has been made.
Schedule, Element S1 Please confirm that the protection of substructures from scour will be in accordance with Clause 3.12 of the TMR "Design  |During detailed design, when the velocities are confirmed, then the bridge scour protection will be designed to comply with this requirement.
s s NX-BRO3 - Gatton Creek Criteria for Bridges and Other Structures”. Mexus can confirm that there will be no additional cost to the State as a result of detailed design development of the bridge scour protection.
BBRI;:f:l. In particular please address the resilience of the 150mm RC abutment protection slab at the spill through abutment,
particularly on its expected performance in a 100 year flood event where anticipated flood velocities exceed 6.0m/s.
'We are unable to locate a description of the form or construction method for the hollow piers (2-4) that is required in The construction methodology chosen for the construction of piers (2-4) of bridge NX-BROB - TSRC Viaduct is the Climbing Formwork methadology.
Volume 4 Returnable = v i 5 : P el
Schedule, Element 51 accordance with Volume 4 Returnable 51. This methodology is described in A.1 Sub-Schedule — Construction: B2 Construction Methods — Section 4.3.3 (Blade Walls and Columns), however we have omitted the words ‘hollow plers’ from the 'Climbing Formwork’
T30 ALT7 NX-BROS - TSRC Viaduct ) ) ) ) ) ) . [iub-sectian.
BROB-03 & BRO8-04 Please either identify the location of this information within your proposal or provide the information in response to this  |For clarity,, the sentence should say:
question. “Due to the large heights of the blade walls, hollow piers and columns, climbing formwork will be utilised on the following bridge structures:”
For ease of reference we have included B2 Construction Methods as Appendix T30 to this response.
‘We are unable to fully identify the bridge inspection access and maintenance access procedures and clearances that are  |Bridge Inspection access and maintenance access where there is 3 spill through abutment, including at Gowrie Creek bridge, will be detailed in accordance with TMR fard drawing 1542 / 1543,
Volume 4 Returnable {required in accordance with Volume 4 Returnable Schedule, Element S1. For ease of reference we have included these drawings as Appendix T31 to this response.
Schedule, Element S1 Safe access paths to the platforms 1t with these jard drawings will be developed during detailed design.
131 AT NX-BROS - Gowrie Creek  |Your drawings ind inspection platforms at each abutment, however safe access paths to inspection platforms and
Bridge safety barriers/handrails are not shown.
BROS-01
Please either identify the location of this information within your Proposal or provide the information in response to this
Voliivia 4 Rtiiriable The bridge width provided on drawing BR04-02 (2No. 3.5m lanes and 2No. 1.0m shoulders) is not in accordance with the  |Nexus confirms that in order to comply with the Performance Specification, the structure in drawing BR04-02 needs to reflect a widening of additional 5m.
U Elenantss Performance Specification for the Murphy’s Creek Road Overpass, which requires 1.5m wide shoulder widths and 2.0m  |Nexus confirms the additional cost due to this widening is already included in our estimate,
: wide footpaths, and as such is less then the required bridge width (2No. 3.5m lanes, 2No. 1.5m shoulders and 2No. 2.0m
Performance Specification, wide footpaths)
176 AL7 Annexure 01, Section 2.5, '
Takde 23 (Mimmum Please confirm your compliance with these requirements, and what impact, If any, this has to your Proposal Including
acceptable widths)
program, cost or other related items.
The Proposal has considered the use of "Transfloor” precast panels in conjunction with traditional T-girder structures. The |Nexus Infrastructure’s proposal addresses the issues raised as follows:
use of this type of transverse panel on PSC T-girders raises the following issues that need to be addressed: - The potential for adjacent Super-T girders having varying hogs can be ace dated by using relatively narrow transfloor panels
- The Super-T girders are designed to accommaodate construction loads and assisted by temporary bracing as required.
Volume 4 Returnable - T-girders will have varying hogs which will affect the seating of the deck panels on the top flange; - The Super-T girders are designed to accommodate the tarsional effects of asymmetric loading due to construction sequence.
186 A7 Schedule, Element 52 - T-girder flanges will be required to support transverse deck panels, wet concrete and construction loads; - The continuity of bottom transverse deck reinforcement will be maintained by providing transverse reinfor over the top of the transfloor panels at the panel ends to lap with the transfloor panel.
Bridges - Report - Section 4.4 |- Increased torsional effects on the T-girders due to the proposed construction sequence; and While Nexus appreciates that it has become the norm in Queensland to utilise Super-T girders side by side and put a minimum thickness concrete slab on top, that approach has generally been driven by a view to
- The continuity of deck fi will be disrupted minimising the labour component without seeking to optimise structural efficiency. Our proposal to spread the Super-T girders apart in association with transfloor panels comes from an appreciation that greater
structural efficiency can be gained from the Super-T girders. Our proposal complies equally with the Performance Specifications, has equivalent structural performance and is quite a commeon solution in other
|Please confirm how you will address these issues. ljurisdictions.
It is not evident that you have provided sufficient evidence on how your bridge i ion access and mal e Nexus Infrastructure confirms its intention to use an Under Bridge Inspection Unit for inspections and maintenance of the viaduct structure. Nexus Infrastructure confirms that there will
Velume 4 Returnable procedures will be managed as required in Volume 4 Returnable 51. be no additional cost or other implication to our Proposal for bridge ir access and mail e
Schedule, Element 51 In particular the split-deck viaduct Is at a considerable height and will require the inspection of bearings to be most likely
Ta5 AL7 -BRO8 - TSRC Viaduct be carried out by an Under Bridge Inspection (UBI) Unit. The proposed bridge arrangament complies with the Performance Specification and assoclated TMR Guidelines. However, the suggested 2.0m separation between structures appears as an added requirement. At present
(Drawings BRO8-01 to BROS- the viaduct structures do satisfy this requirement for the majority of the length however there is section where the separation tapers down to approx. 1.7m. The design can be adjusted to achieve the suggested 2.0m
04) Please confirm that there will be no additional cost or other implication to your Propesal for bridge inspection access and |separation distance if that is deemed to be required, with no additional cost or other implication to our Proposal.
1ance and that you provide a minimum clear width of 2.0m between the viaduct bridges.
From your Alterative proposal for Bridge BR23 - New England Highway Overpass, can the proponent please provide a brief |We propose to construct Bridge BR23 — New England Highway in the following sequence:
description of the canstruction sequence for this structure noting the construction staging required for: 1. Construct temporary northbound and southbound carriageways of the proposed New England Highway (NEH) diversion to the west of the existing alignment.
2. Temporarily relocate the PUPs that are affected by the sequence of construction (water, electricity, communications and fibre).
1. Constructing the bridge structure, including the substructure and bridge deck; 3. Switch traffic flow from the existing NEH to the temporary alignment.
Volume 4 Returnable 2. Construction stages in excavating the TSRC. 4. Excavate the tollroad cutting (east of the NEH diversion) using conventional methods including drill and blast technigques as necessary.
Schedule, Element 51 5. Construct the new NEH bridge structures in a conventional (for ions, piers, headstocks and decks). Deck units for spans 183 will be Installed from behind the abutments and the central span from the base
T111 ALT of the cut. .
Afisrative Safiticn 6. Permanently relocate the PUPs to their final locations.

7. Switch NEH traffic on to the completed bridge structures.
8. Complete the TSRC exc west of the new bridge location.

We attach Appendix T111 which Incorporates construction staging drawings consistent with the above sequencing description.
|These drawings also indicate the extent of land and clearing works required for the temporary traffic diversions west of the existing NEH.

Please refer to Clarification response L38 with regard to assumed site access constraints,
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Question ID R:::::u Pe:formnF nueF Specification Question Proponent Response
Pursuant to Toowoomba Regional Council's (TRC) T t gional Pl g Scheme (TRPS), the proposed bridge over|To comply with the new TRC requirements the bridge has been revised as per the sketch attached as Appendix T125.
Gowrle Junction Road (BR13) needs to consider the TRC requirements for an upgraded Gowrie Junction Road/Ganzer
Road/Holmes Road Intersection. A minimum clear width between bridge abutment walls of 47.0m is required, with The impact in D&C cost is: $517,000.00
Volume 4 Returnable provision for a central bridge support at 22.6m from the eastern abutment within a central median separation. )
T125 AL7 Schedule, Element S1 . . B ) o ) There is no impact on Operations and Maintenance costs or Capex costs
and Exhiblt A Table 3-1 Please provide an updated or alternative design, noting additional costs and associated implications for changing the form
of this bridge including potentially modifying the span arrangement from 3-spans to a 2-span bridge to provide at least a
clear width of 47m. Refer attached (X16 - TWB1113-03-Issue 4) which demonstrates the clear width that is required at
road level to achieve the future upgrade.
Pursuant to Toowoomba Regional Council's (TRC) Toowoomba Regional Planning Schemne (TRPS), the proposed bridge over|To comply with the new TRC requirements the bridge has been revised as per the sketch attached as Appendix T126.
(O'Mara Road {BR16) needs to consider the TRC requi for an upgraded O'Mara Road/Meehan Road Intersection. A
clear width E bridge at walls of 48.0m is required, with provision for a central bridge support at  |The impact in D&C cost is: $621,000.00
Volure & Retarrabia 24m from the eastern abutment within a central median separation.
T126 ALT7 schedule, Element 51 ) . ) There is no impact on Operations and Malntenance costs or Capex costs.
and Exhib ATable 3.4 Please provide an updated or alternative design, noting additional costs and associated implications for changing the span
arrangement of this bridge to provide at least a clear width of 48m. Refer attached ‘X17 - TWB1113-02-Issue 4' which
demonstrates the clear width that is required at road level to achieve the future upgrade.
Pursuant to Toowoomba Regional Counclil's (TRC) Toowoomba Reglonal Planning Scheme (TRPS), the proposed Rallway  |To comply with the new TRC requirements the bridge has been revised as per the sketch attached as Appendix T127.
Bridge (BR10} over Mort Street needs to consider the TRC requi for a minimum clear width of 25m between Pier 2
Velume 4 R bl and Ab 8 for the provision of installing future services, The impact in D&C cost is: $334,000.00
T127 AL7 Schedule, Element 51
and Exhibit A Table 3-1 Please provide an updated or alternative design, noting additional costs and associated implications for increasing the There is no impact on Operations and Maintenance costs or Capex costs.
clear width of this bridge span from 18m to at least 25m. Refer attached %18 - TWB1113-01-Issue 5’ which demonstrates
the clear width that is required at road level to achieve the future upgrade.
Pursuant to Toowoomba Regional Council's (TRC) Toowoomba Regional Planning Scheme (TRPS), the proposed Boundary |To comply with the new TRC requirements the bridge has been revised as per the sketch attached as Appendix T128.
Street Bridge (BR12) over the TSRC needs to consider the TRC requi s for two 3m wide footpaths to be provided,
Volume 4 Returnable with one on each side of this bridge. A minimum clear width of 15m for the bridge is required for the provision of installing |The impact In D&C cost is: $2,188,000.00
T128 AL? Schedule, Elements  [[TUre services. ) )
and Exhibit A Table 3-1 There is no impact on Op and costs or Capex costs.
Please provide an updated or alternative design, noting additional costs and associated implications for increasing the
clear width of this bridge structure from 9m to at least 15m. Refer attached ‘X18 - TWB1113-01-Issue 5’ which
demonstrates the clear width that is required at road level to achieve the future upgrade.
Pursuant to Toowoomba Reglional Council's {(TRC) Toowoomba Regional Planning Scheme (TRPS), the proposed bridge over|To comply with the new TRC requirements the bridge has been revised as per the sketch attached as Appendix T129,
Willet Road (BR14) needs to consider the TRC requi ts for a minimum clear width between bridge abutment walls of
Voluris 4 Ratirnable 15m for the provision of installing future services. The impact in D&C cost is: $110,000.00
T AL aﬁr;:;':;tie::;::}l Please provide an updated or alternative design, noting additional costs and associated implications for increasing the There is no impact on Operations and Maintenance costs or Capex costs.
length of this bridge structure to achieve a 15m clear width between abutment RSS walls. Refer attached X18 - TWB1113-
01-Issue 5 which demonstrates the clear width that is required at road level to achieve the future upgrade.
Pursuant to Toowoomba Regional Council's (TRC) T ba Regional P g Scheme (TRPS), the proposed bridge over|To comply with the new TRC requirements the bridge has been revised as per the sketch attached as Appendix T130,
the FGG Coupers Road (BR19) needs to consider the TRC requir for a mini clear width between bridge
abutment walls of 19m required for the provision of installing future services. The Impact in D&C cost is: $187,000.00
Volume 4 Returnable ; o & ; : "
T130 ALT Schedule, Element 51 Please provide an updated or alternative design, noting additional costs and associated implications for changing the form |There is no impact on Operations and Maintenance costs or Capex costs.
and Exhibit A Table -1 of this bridge including modifying the propased span arrang: it from 3-spans to a single span bridge and utilising
abutment RSS walls instead of a spill-through abutment to provide at least a clear width of 19m. Refer attached %18 -
TWB1113-01-Issue 5" which demonstrates the clear width that is required at road level to achieve the future upgrade.
Pursuant to Toowoomba Regional Council's (TRC) Toowoomba Regional Planning Scheme (TRPS), the proposed bridge over|To comply with the new TRC requirements the bridge has been ravised as per the sketch attached as Appendix T131.
the Goombungee Road Underpass (BR22) needs to consider the TRC requirements for a minimum clear width between
bridge abutment walls/pier supports of 25m required for the provision of installing future services. The impact in D&C cost Is: $170,000.00
Volume 4 Returnable
Ti31 ALT Schedule, Element 51 Please provide an updated or alternative design, noting additional costs and associated implications for changing the farm |There is no impact on Operations and Maintenance costs or Capex costs.
and Exhibit A Table 3-1 of this bridge including modifying the proposed bridge structure and abutments to provide at least a clear width of 25m.

Refer attached 18 - TWB1113-01-Issue 5' which demonstrates the clear width that is required at road leve! to achieve
the future upgrade,
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PART 2 - CLARIFICATION QUESTION
A.1.7 - Structures

For T128 Attachment refer to
Drawings
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A.1.7 — Structures
For T129 Attachment refer to
Drawings
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PART 2 - CLARIFICATION QUESTION
A.1.7 — Structures

For T130 Attachment refer to
Drawings
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8 A.18aTunnel (Geometry & Structure) (TU1,
TU4)

Not included

A.1 8b Tunnel (M&E / F&LS) (TU2, TU3)

Not Included
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Hans Nexus

Report
Question ID uestion Proponent Response
Reference Q op
The State is considering the following changes for Speed Camera facilities in the Performance Specification. This change  |Where possible, to provide electrical points of supply and safe access via maintenance bay's for the camera equipment, sites are proposed to be collocated within
|includes that the Proponent provide Point to Point (P2P) Speed Camera facilities in accordance with the following; existing ITS sites. These are located as follows:
Conforming Design, Western side of the Range: Eastern side of the Range:
* 90km Zone - bottom of range to change in speed near Eastern Tunnel Portal = Ch9,000 (Warrego Hwy East — as there is no Point of Supply, solar power is proposed. Also note that this location will require a new maintenance bay.

= Ch16,765 (Eastern Tunnel Portal), collocated with other devices.
Conforming Design, Eastern side of Range:

Western side of Range — cameras can be collocated with existing infrastructure:

* Gore Hwy — Cecil Plains Road = Ch40,700 (Gore Hwy).
* Warrego West — Western Portal. = Ch31,600 (Cecil Plains Road)
* Ch27,500 {(Warrego West)
If all of the Value Add Interchange Options are selected, the P2P locations would be limited to the Gore Hwy and the * Ch17,860 (Western Portal).
Western Portal.
T118 Al9 At each location the following will be provided (please refer attached drawings at Appendix T118/119):
If the Alternative Option is selected, the P2P locations will be required at similar locations to the Conforming Design. - 15m hinge pole with a cantilever outreach to mount two cameras, pole footings and guard rail {(note that a pole will be provided for each carriageway)

- one concrete plinth mounted Field Cabinet and Access Pad which will service both directions (where a road crossing conduits are provided), otherwise provide two field
All locations noted above are required in both directions. Proponents are required to provide all associated infrastructure |cabinets, one for each direction.

|including, maintenance area, pole, fibre and power (QP to supply camera) as noted in the attached document ‘X09-X10 - Provide electrical connection (use solar power and battery backup where there are no PoS (i.e. CH 9,000)
Camera Requirements’. The requirement for the U-turn bay within 1km can be relaxed. - Provide approximately 100m of 1x100mm conduit (1C) lockable pit to service Field Cabinet and Gantry
- Break into fibre optic backbone at lockable pit, provide FOSC and provide 12core SMOF cable to Speed camera Cabinet.
Please advise the impact, if any to your Proposal including program, cost or other related items to provide the above - Speed camera equipment by QPS.
requirements. The impact in D&C cost is: $663,000.00

The total additional operations & maintenance costs for repairs, consumables and subcontract services involved in maintaining the cameras including track/parking area,
barriers, poles, cabinets, power supply/solar panels as applicable, UPS/battery back-up over the O&M Phase are $325,000 and additional Capex costs for
refurbishment/replacement and Handback are $268,000.

(These costs have been included in the financial model, as requested by the State, submitted as part of our response to FC64 answer)

The State is considering the following changes for Speed Camera facilities in the Performance Specification. This change Facilities required for the Mobile Site Speed Camera sites are provided in the attached Appendix T118/119.
includes that the Proponent provide Mobile Site Speed Camera facilities in accordance with the following locations:

The sites will be provided at the following locations:

» Approximate Ch3000
¢ Approximate Ch9000 - Ch2,800 WE & EB
* Approximate Ch14000 - Ch9,500 WB
= Approximate Ch34000. -Ch9,800 EB
T119 AlS -Ch14,700 WB & EB

All locations noted above are required in both directions. Proponents are required to provide all associated infrastructure |- Ch34,000 WB & EB
lincluding, maintenance area and safety requirements as noted in the attached document ‘X09-X10 Camera Requirements’.

The requirement for the U-turn bay within 1km can be relaxed. The impact in D&C cost is: $269,000.00
Please advise the impact, if any to your Proposal including program, cost or other related items to provide the above There is no additional Operations & Maintenance costs or Capex costs over the concession term
requirements.
Further to clarification question T118, can the Proponent please confirm that there are no impacts to their program to Nexus Infrastructures confirms that providing site access to QPS during construction phase has no impact on our submitted program.
Ti42 A19 allow QPS access to site during construction for the installations of the P2P cameras?
lofl
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A.1.2 -OMCS & ITS

For T118&T119 Attachment refer to
Drawings

...... g Crossing Projest STRICTLY COMMERCIAL IN CONFIRENCE
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Page 143 of 215



10 A.1 10 Landscaping and Environmental Design
(L1, L2)

Environmental

10.1 Purpose and Scope of Report

Nexus' response describes how the envircnimenial objectives and requirements detailed in the State
Environmental Management Plan (EMP) and contained within the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) referral conditions have bean assessed and
incorporaied into the Design.

Whersa specific environmental design criteria or obiectives are detailed in the EPEC Act Referral
canditions or where the State has established them in the existing EMP and EDR, Nexus
Infrastructure has adopied these conditions. Where no available environmental design criteria have
been documented, relevant legislation and practical, industry accepled standards and environmental
due diligence criteria developed for specific environmental aspects of the project have been adepied.

10.2 Relationship to Project Objectives

Nexus will use web-based SiteMap GiB tool io manags, implement and measure environmeanial
compliance management activities on the TSRO Project will achievs value for money oulcomes Tor
tha Sigie (see response fo Schedule AZ BY for further details).

This SiteMap system will provide a visual and sile-spacific compliance managemsnt ool o
compliment the CMP. Finalising the CMP to the satisfaction of the Slale in accordance with Annexure
0a: Performance Specifications ~ Environmantal Management and stalutory requiremeants will be key
1o the timaly delivery of the TSRT Projech.

Design Standards and Criteria

10.3 Performance Criteria

With respect to environmental design, management and compliancs, {he perfonmance criteria is made
up of four kay aregs. These includs:

o Ensuring that the design complies with the Commonwealth and State environment and cultural
heritage legisiation and policy inciuding any environmental or culfura! heritage licence permits or
approvails obtained for this Preject in addition to the existing EMP, EDR and additional
recommmendations made in subsequent fechnical environmental reports as pait of the Project

e Implemanting and maintaining measures 1o preserve and protect the natural envirenment
{inciuding the protection of both indigenous and non-indigenous cultural heritage) on and
immediately adjacent fo the TSRC Project corridor

e Ensuring il applicable environment protection measures are identified through the Naxus
Infrastructure CMP and implemented through subsequent EMF’s prior to proceeding with any
relevant works and maintained in compliance with their intendad perfanmance criteria for the
duration that they are required

o Use the EMP and EDR provided by the State to inform the Project specific environmental design
criteria contained within this Report that will be adopted into the finsl CMP.
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10.4 Design Assumptions

As detailed in the response to A2 B7 [Environmental Management {Construction)], Nexus
infrastructure intend to use a CMP framework for statutory approvals and environmental compliance
for the delivery of the Toowoomba Second Range Crossing Project in accordance with the Transport
Infrastructure Act 1894 (TIA). The response to A2 B7 also incorporates the State's comments in
Notice fo Proponents Numbers 44 and 45, The CMP will incorporate Detailed Design elements and
site-spacific information,

ft is also assumed that the biodiversity offset process has been initiated by the State and that the
offset obligations of Nexus Infrastnicture will be finalised following Detailed Design and final
constructability reviews.,

Technical reporting provided by the State regarding sensitive habitals, parficularly habitats which are
known to contain threatened species and or habitat transiocation plans for Delma forguata, have been
usad 1o inform the Tender Design.

Environmental Design, Management and Landscape
Elements

10.5 Environmental Design Review

Foilowing Financial Close, Nexus Infrastructure will undertake a review of this Report to finalise the
anvironmental design critada relating to environmentsl and cultural hetitage approval, compliance and
slanning asgects for all stages of the TSRC Project.

The following slements inform the envirshmental design criteria and will be reviswed as pait of the
Detaiied Design process and during development of the Comglionce Management Flan:
o Environmenta! legisiative requirements

o Envirenmental standards and guideiines

o [Nojse and Vibration

o Ajr quality

o Water quality

o Soils, topography and geomorphclogy

e HMydrogeoiogy

o Hydrology and hydraulics

e Ecology

o Land usa planning

e Socio-econumic environment

o (ltural haritage

e Urban design and landscape.

The environmentai design criteria, detailed in Table 22, have been adopied from the established
criteria detailed in the EMP and EDR provided by the State or have been informed by relevant
tegisiation and industry standards.

The gnvironmental design criteria are subject to change, pending the Detailed Design phase and the
finalisation of construction staging and planning following award. Further environinenial design criteria
will be developed in the event that any significant changes are made te the Tender Design or
construction methodology o ensure that all site-specific slements are addressed.

iR SECan itigm Crn 1 Pioieet o1 ML
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Significant environmental design solutions which form part of the Nexus Infrastructure Tender Design
can be found in Figure 8 to Figure 18.

In addifion to Table 28 and Figure 8 to Figure 18, the following sections provide some detail on how
the issues specified n Schedule A1 L2 wili be addreased from a design perspective.

10.5.1 Retention and Protection of Existing Vegetation

Nexus Infrastructure has reviewed ali available vegetation/eccicgical information regarding the TSRC
[e.g. Supplementary Environmental impact Assessment, EMP({P}, Draft Translocation Managementi
Plan Delma Torguatal and we have included ecologically significant areas of vegetation on SiteMap.
As shown on Figures 1 to 10, minimal vegetation disturbance areas have been mapped to aid in their
incorporation during the detfailed design phase of the project. In addition, as detailed in our regponse
to Scheduls A2 B7, no-go areas {e.g. for vegstation protection) will be delinsated with flagging tape
and signed on-site during construction. Clearing and grubbing will only ocour for the minimum area
required for road construction and associated activities. Construction tool box talks, etc. will also
emphasise both the ecological and the financial cost to the project of excessive ciearing.

10.5.2 Temporary and Permanent Erosion and Sediment Controls

Temporary eresion and sediment control measures are addressed in the Nexus Infrastruciure
response to Schedule A2 B7. in sumimary, we will take the foliowing measures;

o Use of Certified Prefessionals in Erosion and Sediment Control (CPESC) to review and appiove
Erosion and Sediment Contral Pians

o Senior Environmental Frojedt Enginsers with training and experience in srosion and sadiment
conirol

e LUise of dadicated erosion and sediment control construstion and mainfenances oraws

o Use of EcobBlanket as the hydromuich procsss in arder to efficiently and sffectively manage poor
soils throughout the corridor and rapidly provide ground cover across the site and

o ise of High Efficiency Sediment (HES) basins duting construction. HES basing are largsly
zutomated in relation io addition of floculants and have been proven o treat over BO% of runolf
compared (0 30% achieved using traditional designed and sized basing.

In addition, where possible tamporary sediment basins have been located where permanent basing

will eventually be installed. This allows for efficient use of resources and reduces earthworks impacts.

Permanent erosion and sedimeant controls for the proiect are addressed in our rasponss to A1 -

Design 08: Draining Element and include maintenance of ground cover, scour protaction and use of

sadiiment ponds.

10.5.3 Aesthetic Treatments Proposed

Nexus infrastructure have completed 2 Landscape, Revegatation and Urban Design Plan for the
TSRC Project. This Plan addresses aesthetic treatments.

The landscape desigh proposes a sensitive approach to the integration of the Project Works Into their
landscape setting; respectiut of the fandscape typologies, the route traverses and acknowladgss the
sultural heritage of the broader context. The Design Principies esiablishad for the Projed translate
into the Datailed Design as follows:

o infogiale road infrasiructure info Bs invmediale context and mitigale jandscape impacis

> At the broader scaie the landscape treaiments respond distinctively to the differing landscapes
of the eastern and westem precincts of the Project; with large exposad areas of reck and more
forested siopes in the sast through to the more open forest and grass plains In the west.

o Minimise environmmentai disturbance and rehabilitate disturbsd natural environments through
revegetation

> The detaiiswd refinement of the allgnment has minimised cut and fill, achisving batters to
minimise the Project’s foniprint
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> Revegetation of all fill batters extending 5m beyornd the toe and to all scil cut batters, to the top
slope of rack cuts where they lay back and 7m beyond the top.

Reflect the distinctive characiernistics of each landscape zone through specific treatments

> Localised ecosystams are reflected in the selection of piani species along the route. The
paleties are a refined selection of the species from within the existing regicnal ecosystems that
are commercially available and tried and fested in an infrastructure rehabititation context

> To the east a greater balance of shrub and tree planting will be applied to mixes over those in
the west.

Integrate drainage devices info the landscape using environmental management treatments and
devices

> Native grass planted swales will be applied across the Project with exclic grass treatments
restricted to areas of high velocities

> Macrophyte planting will be usad o mitigate any disturbance to waterways.
infegrate fauna fencing and movement comidors
> Fencing and fauna connactions are being provided 1o support existing fauna communitiss In
accordance with the recommendations of the environmental design
> Locations for fauna crossings (underpasses) are:
+ Chainage 4,600
+ Chainage 2,700
+ Chainage 9,250
« Chainage 12,000
+ Chainage 13550
« Chainage 15,170
Frasarvs and enhance existing view comidors to and from the road comidor
> Key visws to and from the corridor have been identified; wilh sither mitigation screening for
adjacernt gencitive uses or praservaiion of views acrmes tha landecape.
Express the geology of the area through cul siope tivalmenis

> Cut slopes are left untreated where stable enough to do so as an expression of the geology of
the area, The inclusion of shotorete will be minimised for use in greas with poiential instability
and where possible allernative support systems will be ulilised (i.e. tension mesh).

Fravitie nofss mifigation thraugh planisd mounds whers achisvable

> The project envelopea is generous enough to facilitate the infegration of noise mounds where
reguired. These would ba revenstated to provide additional screening.

Frovide 2 safe road enviroriment for afl users

> Al DTHMH standards have been adhered to, including sightlines and setbacks for frangible and
non-frangibie planting

> Seraen planting has been integrated in consideration of sclar glare for moforists

Consider visual trealtment of sfrucliires such as bridges and wails io enhance visual qualily and
integrate with profect theme and context

> Structural elements within the Project have been devaicped with the enginsers to enhance their
visual guality, while being coanisant of the context and need for these {0 be understated and
robust in their assthetic

Streamiine and simpliy elevated structures fo reduce visual impact
> Parapets fo bridges, piers, headstocks and abutments will ba streamlined and integrated io

simplify the aesthetic of construcied elements and minimisa their visual impact on the
landscape

Maleraliiy of urban dasign slemenis o reflsci corddor paleits and be contesduaily apnmpiials

Al SeGong § s 1 FroyE TRICT COMMERCIAL B CONFIDENT
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> A palstie of distinct materials has been developed for the project drawing on the colours of the
landscape, local rock, vegetation and the agricultural and cultural heritage of the area

> An arrival glement has been developed for the entry points to Toowoomba as described in the
Landscapa and Urban Design Report.
o Minimise mainfenance requirements
> Beyond the establishment peried, mainienance requirements have been minimised through the
use of a moisture retaining product, planting of nafive grasses o negate the need for slashing

and the use of native trees and planis to regenerate as a naturally sustaining ecosystem over
fime.
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Env. Element | Location/Design Location (Ch) | Description Recommended Action | Design Response Responsibility | Actions to complete

| Element |
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Data sources’ Nexus
-Agrial image 2009 (DTMR)

TSRC Environmental Design Features {(Fauna crossing and ecological minimal disturbance areas)

Figure 11 Significant Environmental Desigh Solulions
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G Jonsson 2015-01-20
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TSRC Environmental Design Features (Fauna crossing and ecologicsl minimal disturbance areas)
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Environmental Approvals and Compliance

The project environmenial and planning desian approvals aleng with statutory approval compliance
wiil be managad during the proiect through a project CMP approach, The response to A2 BY dstails
how Nexus infrastructurs intend developing and impiementing the CMP.

10.6 Environmental Management
10.6.1 Environmental Management Plan (Construction)

Purpese and Scope

The Environmentat Management Plan {Construction) {(EMP{QO)) identifies potential risks to the
surrounding and downstream environments from the consiruction activities associated with the TSRC
Froject. It also outiines strategies, mitigation measures, responsipiliies and timing for managing those
risks and minimising the potential for environmental impacdts

The EMP{C) incorporates recommended aclions from the Envirenmental Design Review (EDR) and
EMP {Planning) (EMP{P)} in addition fo specific details on individual conditions/requirements that may
e imposed through the project spaaific Compliance Management Plan (CRMP) in addressing statuiory
and regulsiory obligations end requirsments to engure environmental dug diligance is maintained
throughout the construction phase. The construction works procsdures and insinictions that stem
from the EMP{C) will be implamented by the construciion team and amended 1o be site-specific and
in accordance with Main Roads Technical Standards (MTRS) documents and guidelines.

The EMP{C) Is intended for use and reference by all personneal, inciuding sub-contractors and
suppliers, working on the TERC Project.

The EMP(C) will be a "living” dosument that will De subject o reviews gnd updatss as the project
Lrogresses oF as new management issues and maasures develop. The sontent and structure of the
EMP{C) will be oreated based on the detail within the CMIP document onhce compiled. Further detaiis
of the EMP{C) and its relationship within the EMS fiamewoerl are described in AZ - Construction, BY:
Environmenizl Management.

Implementation

Onee developed with the relevant input from the construction team and following reviews of the
detailed design EDR and CMP and techinica! standards, the EMP{C) will be able to he implemented
upon site mobilisation as per the process in Figure 18,

Y e W e

Page 164 of 215



Construction
.......... Environmental
Procedures

Environmental
Control Plans

I
I
i
I
I
I
1
I

Communication and
i Training
- - - 1. Site Inductions
2. ToolboxTalks \

Implementation by all M Cartactive Actions
Staff

Monitoring /
Inspections

Review & Update
A

Internal & External
Auditing

Figure 18: EMP(C) implerentation process

10.6.2 Environmental Management Plan (Operation)

The EMP (Operations) (EMP(O)) developad prior fo the handover phase of the praject from
constiuction 1o operation and mainienance, focuges on the operational and future maintenancs
aotivities and requirements of {hs finished Project. In paiticular the EMP(O) aims fo minimise and
manage the potantial environmental impacts of proposed mainienance works, The Q&M Phase of the
infrastructura sxtends from compistion of construction through il the end of the designed operational
iife and the project is either removed, upgraded or substantially aliered and relies on the
operatorfowner adapling the contents of the EMP (O) o suit the changing operational conditions,
changes in legislation and best practice procaduwies.

The envirenmental considerations in the EMP{Q) focus on the mainfenance requirements of the road
and structures including the designated corridor and will include hut not be limited to: CMP
requiremanis, vegetation management, weed contrel, pavement and road furnishing maintenance and
cleaning out drains, swales and culverts,

The EMP (O} will provide assurances that the conditions of required statutory legislation (referenced
within the CMP) have been included in the O&M activities. Nexus infrastructure will develop the EMP
(0} following the finalisation of the Datailed Design, however approval or acceptance of the plan wili
be socught through the State to ensure that the contrals and obligations listed within the EMP (O are
consistent with DTMR technicai standards and CMP design requitements and envirenmentai
compiiance standards.

As with the EMP (C), the operational phase will be able to appiy the life of project SITEMAP
geospatial system 1o assist in ongoing management and compliance obligations and requirements
and as an audit too! moving forward for Nexus infrastructure and any third party auditors.

10.7 Offset Strategy

Offset strategy is as cutlined in Part 2 Construction - 7.4.2 *“Management of Vagetation offsets and
Deima forguate Habitat Offcets”.

i
i
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Whilst the EPBC approval document stipulates that properiies that have been acquired for the Project
wilt be legally secured as part of the offset requirements, the full extent of the offsets will not be known
untii the State approves the CMP. It is assumed that the CMP will include offset ratios (developed
through the States Offset Management Plan) in addition {o the MNexus infrastructure team finalising
Detailed Design and associated constructability opportunities and reviews to finalise the disturbance
faotprint. Once the footprint is understood, additional species specific ecological assessments of the
naturs and extent of the disturbance area may be undertaken to calculate the offset requirements.

The CMP will reference both the Queensiand Government Biodiversity Offset Reguirements pursuant
to the Biodiversity Offset Polices, and the EPBC Act offset requirements in which case the Project
offset strategy and subsequent Offset Delivery (ODF) and Offset Management Plans (OMP) will be
optimised o cater for multiple offset requirements.

As detailed in the response {o AZ BY, Nexus Infrastructure appreciaies that the State has initiated this
process and will complete with inputs from the project following project award.

10.7.1 Offset Plans

in order to legally securs land for offsel purposes, the Commopnweaaltth and State will first have to
approve an Offset Area Management Plan {OAMP) specific 1o the land identified for offsetting in
addition to an CDP that will stipulate the process to deliver the offset objectives insluding securing
land ete. Site-spacific OMPs will be delivered for sach offset area that is identified 1o meestihe
requirgments of the CMP and will also be spagific for the significant species habitat and/or threatenaed
scological communities that ars subjest to significant adverse impacis resulling from the construction
of tha project.

10.7.2 Translocation Plan

it s understocd that the transiocation plan for the Cellared Delma (02, 2014) will ba finalised following
the Detailsd Design and identification of the Project footprint. The Collared Daima translocation plan
wili form part of tha Significant Species Managament Plan (S8WP) and Fauns Management
Procedure (FMP), deliversd as part of the EMS and EMP{C). 1t iz alsc understood that the draft
Collared Delmna transiocation pian (02, 20 14) has been developed on behalf of the State. ftis
imporant o considar, as other significant species in addition to more common species will be
managed under the FMP and associaiad prolocols fo ensure envirenmental due diligence and
achieve the requirementis of the CMP, The Collared Delma transiocation plan will he integrated as a
sub-plan of the project EMP (C) including ongoing monitoring obligations and genaral ethical
traatment and managemeant of fauna species.

This plan is expected to be further developed as the Detalled Design and consiruction fooliprint is
further defined and integraied into the Project gecspatial SiteMap system 1o ensure specific
requirements in the currently identified, and any additionally identified, Collared Delma habitat ars
inciuded in construction methodology and managament programs.

Conclusion

The environmental design criteria and compliance requirements and inputs o the engineering design
of the TSRC Preoject have been addressed within this Report. This has been done through referencing
the major environimental design criteria and identifying the environmental elements that require
specific mitigation measures, compliance inspections, reporting and auditing through the construction
and oparational phases of the TSRC Project.

The EMP{C), refer to the response io A2 B7, wili require the final CMP to ensure that the

methodolegy appiied to the D&C Phase is consistent with all compliance obligations and
ragquirements.

The SiteMap GIE tool that Nexus Infrastiuciure will use to assist in implementing, monitoring and
repotting oni environmental and planning compliance and managernent plans through the D&C and
(&M Phases will streamiine this process.
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Nexus

Question ID Mce Perfnfm;:r:ﬂﬁmﬂm Question Proponent Response
We are unable to locate your plant and seed schedule, quantities {(number) including seed application rates which are a Nexus’ planting treatments are shown on the landscape drawings contained within the drawings folder in our submission and included as Appendix T56a ta this response. The index shows the planting type and plant
Volume 4 -Propasal requirement of L1. Please either identify the location of this information within your Proposal or provide the information |densities.
ritdinabis sthadalas in response to this question. Please also refer to Section 6.1 Revegetation Palettes on page 30 of the Landscape Revegetation and Urban Design (LRUD) Report, (Appendix TS6b to this response). Apclogies, it appears that this report may have been
T56 Al.10 1 T sly omitted from our submission.
Palettes and images are identified in Section 6.1 of the LRUD report.
|Specific mixes and rates will depend on the seed avallability at the time of procurement as these are highly variable. Please refer to section 6.1 of the LRUD report for the seed mixes strategy and application rates.
Further to your response to T143, the State does consider that your Proposal complies with the Project Deed (Section 8)  [Nexus confirms it will comply with the Project Deed (Section 8) and the Performance Specification in relation to comy y planting and reveg: as required under the EMP(P).
or the Perfarmance Specification, specifically sections Annexure 06 Part 1.1; Annexure 01 Part 8.1 (h}; and Annexure 06
Part 1.2.4 (a). As such Project Co. is required to include the provision of comp ry planting and ion as Nexus Infrastructure is firmly committed to constructing and operating the TSRC with exceptional environmental outcomes including comp tory pl g to bal habitat and food source vegetation lost during the
irequired under the EMP(P). construction process. Pre-clearance surveys will identify sites and species to be add i through ¢ y planting and our Landscaping and Revegetation Plan will identify the sites and endemic species for
F y planting. Such planting will occur as both tubestock in high visual impact areas or infill planting and pensatory specles will also be included in the seed mix used in the hydromulch process.
Comg ry planting is defined in the EMP(P) to be ‘the planting (either as seed or seedling) of a given flora species,
which is a known food or habitat tree for a given fauna species, to compensate for the clearing of that flora species’. The
EMP(P) proposes that compensatory planting be undertaken within existing cleared areas within the road corridor but
outside of the limits of clearing, to c for vegetati | idue to lon of the road.
Volume 4 - Proposal
T154 Aide returnable schedules However that State identify that whilst the EMP(P) did not envisage comg y planting to be undertaken on offset
L1 lands, but rather within the road corridor, this concept is not precluded. As such If Praject Co. wish to pursue this option it
'would need to be negotiated with the State during Detalled Design of the total landscaping plan and offsets package to
ensure the overall Project outcome is achieved.
The TSRC Protected Plant Survey (EcoLogical, March 2014) will be provided to Proponents, together with other recent
ecological survey information, together with the updated EMP(}- version 4 2015, in the coming week.
Please advise your compliance with the above requirements of the Project Deed and Performance Specification.
Volume 4 Returnable Schedule Further to your response to T136, the State does not require an "entry statement" for LVRC in Cor Ten steel. The State The cost of providing a simple sign indicating entry to LVRC in accordance with MUTCD part €, section 1.14 is $8,912. Compared to the $212,000 LVRC entry statement in Cor Ten steel proposed as part of our response to
Ti59 Al.10 1112 and LVRC require a simple sign indicating entry to LVRC in accordance with MUTCD part 6, section 1.14. Can you please T136 this will represent a saving of $203,088.

identify the impacts to Include this sign as part of your Proposal.

lefl
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1.0 INTRODUCTION

The Landscape, Revegetation and Urban Design (LRUD) Report forms part of the Nexus
Infrastructure Consortium bid and describes the landscape and urban design approach
to the project corridor in response to the project brief and in particular the project specific
Landscape, Revegetation and Urban Design brief.

The report has been prepared in consideration of, and builds upon, the work previously
done in the following documents in particular:

+ Environmental Management Plan (Planning) and Environmental Design Report

+ Toowoomba Bypass Compensatory Revegetation Drawings + Schedule of Treatments:
2003

Toowoomba Bypass Detailed Planning Report - Landcape and Revegetation Design:
Environment Branch Planning, Design & Environment Road Systems & Engineering
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December 2003
Toowomba Bypass Planning Project, Soil Suitability Drawings: 2003

TSRC_Rare Endangered and Vulnerable Species sighted in Flora Fauna surveys:
1996-2003

EPBC Desk Top Assessment Draft V3 November 2012

Toowoomba Bypass Project, Business Case Reference Report - Environmental Issues
Report: Connel Wagner, April 2008

Toowoomba Bypass Delma torquata Report: QLD Parks and Wild Life Services
November 2006e with amendments February 2007
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DTMR Road Landscape Manual Edition 2

DTMR Landscape and Revegetation Works Specificaiton MRTS16 (A-E)
DTMR Environmental Management Specifications MRTS51

Toowoomba Regional Council Planning Scheme

Toowoomba Regional Council Street Tree Master Plan; Issue 07, 2011
Lockyer Valley Regional Council Planning Schemes

QLD Govt. Regional Ecosystems mapping: www.environment.ehp.qld.gov.au

QLD Govt. CPTED Part A Essential features + Part B Implementation guidelines:
October 2007

Department of State Development, Infrastructure and Planning: DA Mapping
DTMR mapping: Cultural Heritage, World Heritage, Nature Refuges, EPA Estates 2014.
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2.0 EXECUTIVE SUMMARY

The Toowoomba Second Range Crossing traverses between two regional landscape
typologies; the lower flatter agricultural plains of the Brisbane and Bremer Rivers and the
elevated western downs extending inland from Toowoomba. The Range forms part of the
Great Dividing Range transitioning across the following landscape zones identified in the
2003 EIA:

+ The Eastern Helidon Plains; characterised by low, flat, semi-rural plains with pockets of
dense bushland

+ Range and foothills; characterised by steep, densely vegetated bushland

+  Gowrie Creek Valley; classified as hilly to rolling landforms with increasingly sparse
vegetation cover

+  Western Downs, which extend inland from Toowoomba; classified as good agricultural
land.

The route traverses topography extremes ranging from flat to steep escarpment; requiring
significant modifications to the landscape topography to achieve the road design. As
stated by the Toowoomba Bypass-Business Case Development Study Environmental
Issues Report April 2008; the previous landscape and visual amenity studies carried out
for the route identified specific landscape character zones along the proposed corridor,
assessed the visual quality of the existing environment and the sensitivity and impacts of
the proposal.

The Toowoomba Region Network Study (1997) and associated reports found that overall
the proposed road will have a low-medium level of visual impact, but that there are a
number of areas across the length of the route where visual impacts are high and require
mitigation. The area of greatest concern was identified as that of the Range and foothills
where the route traverses the steepest terrain requiring significant cuts and fills; potentially
visible to a broad catchment.

The project corridor transects various plant communities, some of significant value and
under threat. Various previous studies undertaken for the project have identified these
existing environments and potential impacts, including:

+ Fragmentation and reduction in size of plant communities and possible critical
reduction of small numbers of plant species in the area through project related clearing

« Severance of important riparian corridors through project related clearing and
disruption at creek crossings

+  Weed spread through nutrient enrichment of watercourses and the generation of new
edges within vegetation communities.

. A e o

Some of the key plant communities identified as potentially impacted by the corridor
include:

* Areas of Basalt Scree Vine Forest Regional Ecosystem (RE 12.8.21) listed as
endangered

+ Eucalyptus nobilis in the vicinity of the Gowrie Creek crossing.

The main fauna impacts identified by previous studies included:

+ Habitat fragmentation
+ Destruction of habitat for the Black Cockatoo and Collared Legless-Lizard
+ Disturbance to important habitat features such as outcrops, scree slopes and gullies.

The proposed landscape, revegetation and urban design has been developed in close
consideration of the engineering and environmental disciplines to ensure an integrated
response to the above high level impacts and associated mitigation requirements. Firstly
driven by the refinement of the route alignment to minimise impacts, including minimisation
of cut and fill, thereby reducing the project footprint and landscape and visual impacts

and subsequently through the implementation of the project LRUD design principles and
detailed design resolution in the context of whole of life operations, maintenance and
costs.

Existing character - Postmans Ridge Road
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21  DESIGN PRINCIPLES

Drawing from the unique project context, the background documents and project brief, we

have developed the following Design Principles to guide our approach to the design:

+ Integrate road infrastructure into its immediate context and mitigate landscape impacts

» Minimise environmental disturbance and rehabilitate disturbed natural environments
through revegetation

+ Reflect the distinctive characteristics of each landscape zone through specific
treatments

* Integrate drainage devices into the landscape using environmental management
treatments and devices

* Integrate fauna fencing and movement corridors

* Preserve and enhance existing view corridors to and from the road corridor
* Express the geology of the area through cut slope treatments

* Provide noise mitigation through planted mounds where achievable

* Provide a safe road environment for all users

+ Consider visual treatment of structures such as bridges and walls to enhance visual
quality and integrate with project theme and context

+ Streamline and simplify elevated structures to reduce visual impact

+ Materiality of urban design elements to reflect corridor palette and be contextually
appropriate

« Minimise maintenance requirements
+ Fire management (especially east of the range).

2.2 BEST PRACTICE DESIGN APPROACH

In compliance with the project specific Landscape, Revegetation and Urban Design brief
the corridor concept focuses on integrating the road infrastructure into its landscape and
evolving urban contexts. The thematic approach including the colour palette, textures,

materials and plant palette reinforce an integrated approach to the Project, ensuring that
landscape and visual impacts are mitigated through a high quality and subtle design
approach.

The Nexus team'’s design approach addresses the State's vision for the Project through
the following:

Projection of a sense of place that is compatible with the Project’s landscape and
evolving urban context:
* Application of hard and soft material palettes that respond to the project context

* Integration of the corridor into its landscape context through responsive species
selection related to adjacent regional ecosystems

+ Touching the ground lightly through minimising the project footprint.

Compatibility and advancement of the vision and public image of the State:
* Application of the restrained corridor theming

* High quality design resolution
+ Legible infrastructure hierarchy and nodal treatments
+ Durable and low maintenance materials.

Appropriately in scale with the project works:
« Corridor wide approach to theming and materials palettes

+ Planting palette draws on the species of the adjacent plant communities to integrate
the new works with the existing context

+ Broad scale approach to maintenance considerations.

Earliest possible stabilisation, restoration and enhancement of all disturbed areas,

staged progressively through construction to ensure minimum soil loss:

+ Use of hydromulching as a method of immediate stabilisation including native
grass mix

*+ Proposed hydromulch product: ‘Flexterra” proven to successfully reduce soil loss

* Planting of native tube stock/pots into hydromulch to enhance native species mix.

Integration of treatments along the corridor and with adjacent natural and built

environments:

* Planting palette draws on the species of the adjacent plant communities to integrate
the new works with the existing context

*  Urban design theming of treatments distinctly references the existing landscape
project context.

2.3  VALUE FOR MONEY

Value for money is the focus of the Nexus Infrastructure team. We believe that value
for money can drive more innovative design solutions that are about timelessness and
contextual responsiveness rather than bold day one design statements. This will be
achieved through:

* Use of a restricted materials palette, proven to be durable, weatherproof, UV resistant,
cost effective and low maintenance

* Repetition of design elements to reduce the cost of one offs

* Use of environmentally sustainable techniques that return value to the project over
time, for example hydro mulching to minimise soil loss, use of native grasses to avoid
the need for ongoing maintenance, planting of hardy drought tolerant species and use
of low maintenance and low carbon materials

+ Use of a light transition portal at the western tunnel exit to minimise ongoing electricity
costs

+ Minimising the project footprint where possible

+ Use of the latest products and techniques in rehabilitation and revegetation developed
over time with proven results

»  Whole of life cost design with up front investment offset by long term gain
+ Consideration of maintenance regimes, including safety in design.

Hermitage/ Mort Street (Looking east)

. A b souiadn
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3.0 ANALYSIS

7 TSRC CORRIDOR ' m : OF LEAST CONCERN REGIONAL ECOSYSTEM

The site analysis undertaken for this phase of the Project has involved a physical site based analysis of ‘— MAJOR ROADS (STATE) . b

the route and its context to identify landscape typologies, features, topography, views, opportunities and URBAN FOOTPRINT ~¢?§5 ENDANGERED REGIONAL ECOSYSTEM

constraints, Review of background reports and recommendations has captured critical constraints and 5 MINOR ROADS g

key elements that have influenced the route alignment and the landscape design proposal. RURAL RESIQERTIAL m OF CONCERN REGIONAL ECOSYSTEM

S EA, | EMERGING COMMUNITY A PARKS

31 LAND USE AND REGIONAL ECOSYSTEMS - COMMUNITY FACILITY - SPORT AND RECREATION
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The following diagrams capture the land use mapping contained within The Lockyer Valley and
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51 TOOWOOMBA GATEWAY FEATURE

The design proposes sculptural identification of the arrival points into Toowoomba as they relate to

the TSRC. The proposal is strongly landscape based, combining landform, broad swathes of native
grasses and stands of trees as the setting for large scale, sculptural Cor-Ten steel letters reminiscent of
agricultural materiality and the rusting remnants of disused farm machinery often seen in the landscape.
In contrast, the chosen font is feminine and playful.

Cor-Ten Steel Lettering

. e =
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Gateway Feature - Mort Street Interchange

The Proposed Gateway Feature consists of simple robust design, incorporating thematic
elements which respond to local character.

The proposed Cor-Ten steel letters are to be positioned prominently on sculptured

batters leading into Mort Street Interchange along the TSRC route. Feature mass planted
container species are proposed for immediate impact and colour. Species will include
native grasses and flowering native perennial species, featuring sprays of violet flowers.
Drawing on Toowoomba's “Garden City” theme, Jacaranda mimosifolia will feature as a
backdrop to the lettering dispersed amongst tall stands of Eucalyptus species; referencing
indigenous species of the area.

-‘M...n.--
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Gateway Feature - Mort Street Interchange Night-time Treatment
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5.4

CONCEPT PLAN: WARREGO HIGHWAY (EAST) INTERCHANGE
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57 MORT STREET INTERCHANGE
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5.9 GORE HIGHWAY INTERCHANGE
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6.0 REVEGETATION

The corridor palette focuses on reliable, low maintenance species that reflect the
character of the broader landscape and also reference the existing regional ecosystems
bordering the corridor.

* Planting within 2.5m of the road infrastructure will be restricted to native grasses

« Planting within clear zones will be limited to native grass, shrub and small frangible
tree species palettes in response to the State restrictions on trees

* Planting within vehicle sight line set backs will be restricted to low growing native
grasses and ground cover species

« The species palette will be native, hardy, drought tolerant and low maintenance

+ Planted embankments have been designed to minimise the project footprint and
maximise the retention of existing vegetation

Postmans Ridge Road (Google Street View - Looking north west) Postmans Ridge Road Character

—

* Drainage devices have been designed to allow for tree planting within them to
mitigate the loss of existing vegetation

+ Fauna connections below the infrastructure will be integrated with vegetation
connections on either side including understory planting for refuge and to encourage
habitat

« Use of existing soils has been maximised through ripping of existing profiles in-situ,
minimised stripping of topsoil, use of improved site topsoil and hydromulching to
minimise soil loss.

Warrego Highway - Helidon Spa Entry (Google Street View - Looking north)

.

FLEXTERRA HYDRO MULCH FLEXTERRA HYDROMULCH TO
& SEED APPLICATION TO 1:2 BATTERS
GABIONS
. Athol Entry (Looking north east)
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6.1 REVEGETATION PALETTES

All areas disturbed by the project works will be revegetated extending 7m beyond the

top of works batters and 5m beyond the toe. Revegetation will ensure the Project is
integrated into its landscape context through species selection and vegetation screening.
Revegetation palettes will be specific to the adjacent Regional Ecosystem with particular
consideration of sensitive environments.

Hydromulching is proposed to all revegetation areas as a means of achieving a reliable
cover of vegetation in harsh inaccessible conditions. This application provides the
necessary planting medium, nutrients and moisture control in a bound format that allows
the seeds to germinate with minimal wash out from rain. This is also a value for money
alternative as it negates the need for mulch which can be costly and high in maintenance
and mimimises soil loss.

Planting of additional groundcover, shrub and tree species would be pit planted into the
hydromulch once it has been applied. The seed mix to the bulk of the site would comprise
only native grasses, with species dependent on supply at the time of construction. This
provides the ability for the hydromulch to be applied to all areas including batters. Exotic
grass species are proposed to high velocity flow areas only, such as drainage lines/
swales, to allow for quick establishment and erosion mitigation. Tree and shrub planting
will be pit planted to ensure that the location of non-frangible species is controlled in
accordance with DTMR safety setbacks.

The planting matrix contains colonisation and successional species to ensure lower
long term maintenance. Turf species are not proposed within the corridor as it is high
maintenance and nutrient hungry to the detriment of other species and invades sensitive
native vegetation environments.

Typical hydromulch mixes rely on grass as the pioneer species. Based on the successful

testing of Millet or Rye we propose these as the establishment species as these die back
and allow the other species to take hold.

. Lrem——

HYDROMULCH NATIVE SEED MIX

— ™ Cover Crop

Native Seed Mix (Hydromulch)

HYDROMULCH SEED MIX - DRAINS/ SWALES (EXOTIC)

~~ Cover Crop

Seed Mix - Drains/ Swales (Hydromulch)

C

HYDROMULCH NATIVE SEED MIX

Cover Crop (1m Setback from road pavement edge)

1. Cymbopogon refractus Barbed Wire Grass

2. Dichanthium sericium Queensland Bluegrass
3. Lomandra longifolia Mat Rush

4, Themeda triandra Kangaroo Grass

Optional - Dependent On Season
5. Japanese Millet - Sterile hybrid  (Warm Season-October to March)

6. Wimmera Rye - Sterile hybrid (Cool Season-April to September)

NOTE: For total minimum application rates, refer to MRTS16C, table 6.3.3.2 - Native Seed
Mix - Minimum Application Rates

HYDROMULCH SEED MIX - DRAINS/ SWALES (EXOTIC)

Cover Crop

1. Chloris gayana Rhodes Grass

2. Cynodon dactylon Sahara Bermuda Grass
3. Paspalum notatum Bahia Grass

Optional - Dependant On Season
4. Japanese Millet - Sterile hybrid ~ (Warm Season-October to March)
5. Wimmera Rye - Sterile hybrid (Cool Season-April to September)

NOTE: For total minimum application rates, refer to MRTS16C, table 6.3.3.2 - Native Seed
Mix - Minimum Application Rates
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6.1.1 REVEGETATION AREA 1 PLANT SPECIES LIST

RE: 12.8.21: BASALT SCREE VINE FOREST [ENDANGERED] RE: 12.8.21: BASALT SCREE VINE FOREST
Semi-evergreen vine thicket with Brachychiton rupestris on Cainozoic igneous rocks. Usually southern half of bioregion. [ENDANGERED]
— ) Trees
& NON- FRANGIBLE
§ Trees (Clear zone setback from road pavement edge)
2:’} 1. Acacia maidenii Maidens Wattle
2 2. Acacia salicina Willow Wattle
§ 3. Allocasuarina torulosa River She Oak
s 4. Corymbia intermedia Pink Bloodwood
= 5. Eucalyptus crebra Narrow Leaved Ironbark
- 6. Eucalyptus melliodora Yellow Box
FRANGIBLE
Vines
7. Cissus antarctica Kangaroo Vine
8. Eustrephus latifolius Wombat Berry
8 9. Geitonoplesium cymosum Scrambling Lily
&
2 Non-RE: Grass, Herbs & Rushes
= (1m Setback from road pavement edge)
£ 10. Dianella brevipedunculata Fruited Flax lily
11. Dianella caerulea Blue Flax-lily
12. Imperata cylindrica Blady Grass
13. Lomandra longifolia Mat-rush
14. Themeda triandra Kangaroo Grass
—
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6.1.2 REVEGETATION AREA 2 PLANT SPECIES LIST

RE: 12.9-10.7 EUCALYPTUS CREBRA WOODLAND (INCLUDING E. CREBRA WITH LOPHOSTEMON CONFERTUS GULLIES) [OF CONCERN]
Eucalyptus crebra +l- E. tereticornis, Corymbia tessellaris, Angophora spp., E. melanophloia woodland on sedimentary rocks.

/T Trees

RE: 12.9-10.7 EUCALYPTUS CREBRA WOODLAND
(INCLUDING E. CREBRA WITH LOPHOSTEMON CONFERTUS
GULLIES) [OF CONCERN]

£ NON-FRANGIBLE
A Trees (Clear zone setback from road pavement edge)
.‘é 1. Allocasuarina torulosa River She Oak
S 2. Angophora floribunda Roughbark Apple
ué 3. Corymbia intermedia Pink Bloodwood
2 4. Corymbia tessellaris Moreton Bay Ash
5. Eucalyptus crebra Narrow Leaved Ironbark
7 Shrubs 6. Eucalyptus melliodora Yellow Box
7. Eucalyptus melanophloia Silver-leaved Ironbark
8. Lophostemon confertus Brush Box
FRANGIBLE
Shrubs (2.5m Setback from road pavement edge)
9. Acacia concurrens Black Wattle
10. Acacia disparrima Hickory Wattle
11. Canthium odoratum Shiny-leaved canthium

Grass, Herbs & Rus!
4, <k

22. Hardenbergia violacea

. \ SN e ORI R | v 12. Cassine australis Red-fruited Olive Plum
@ ’ N 3 " % 13. Indigofera australis Australian Indigo
§ 14. Jacksonia scoparia Dogwood
P
% Grasses, Herbs & Rushes (1m Setback from road pavement edge)
& 15. Carex brunnea Varigated Sedge
16. Cymbopogon refractus Barb Wire Grass
17. Dianella caerulea Blue Flax-lily
18. Imperata cylindrica Blady Grass
19. Lomandra multiflora Mat-rush
20. Themeda triandra Kangaroo Grass
Vines
21. Eustrephus latifolius Wombat Berry

False Sarsaparilla

. A it sosmnbit
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6.1.3 REVEGETATION AREA 3

RE: 12.3.7 RIPARIAN 1 [NOT OF CONCERN]
Eucalyptus tereticornis, Casuarina cunninghamiana subsp. cunninghamiana +/- Melaleuca spp. fringing woodland

)

Non- Frangible Species

A

Frangible Species

Trees

Small Trees

PLANT SPECIES LIST

RE: 12.3.7 RIPARIAN 1 [NOT OF CONCERN]

NON-FRANGIBLE

Trees (Clear zone setback from road pavement edge)

Acacia salicina

Angophora floribunda
Casuarina cunninghamiana
Eucalyptus crebra
Eucalyptus tereticornis
Melaleuca bracteata

S oA W N o=

FRANGIBLE

Willow Wattle
Roughbark Apple
Riveroak

Narrow Leaved Ironbark
Red Forest Gum

Black Tea Tree

Small Trees (2.5m Setback from road pavement edge)

7. Callistermon viminalis
8. Callistemon salignus
9. Casuarina equiselifolia

Shrubs
10. Bursaria spinosa

Weeping Bottlebrush
Willow Bottlebrush
Sheoak

Blackthorn

Grasses, Herbs & Rushes (1m Setback from road pavement edge)

11. Commelina diffusa

12. Cymbopogon refractus
13. Dichanthium sericeum
14. Imperata cylindrica

15. Juncus usitatus

16. Lomandra longifolia

Vines
17. Eustrephus latifolius

Climbing Dayflower
Barb Wire Grass
Queensland Bluegrass
Blady Grass

Common Rush
Mat-rush

Wombat Berry
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6.1.4 REVEGETATION AREA 4

RE: 12.3.7 RIPARIAN 1

Eucalyptus tereticornis, Casuarina cunninghamiana subsp. cunninghamiana +/- Melaleuca spp. fringing woodland

— 7 Trees

Non- Frangible Species

X

Grass, Herbs & Rushes

Frangible Species

- A i s

PLANT SPECIES LIST

RE: 12.3.7 RIPARIAN 1
[NOT OF CONCERN]

NON-FRANGIBLE

Trees (Clear zone setback from road pavement edge)

Acacia salicina

Angophora floribunda
Casuarina cunninghamiana
Eucalyptus crebra
Eucalyptus tereticornis
Melaleuca bracteata

S O

FRANGIBLE

Willow Wattle
Roughbark Apple
Riveroak

Narrow Leaved Ironbark
Red Forest Gum

Black Tea Tree

Small Trees (2.5m Setback from road pavement edge)

7. Callistemon viminalis
8. Callistemon salignus
9. Casuarina equisetifolia

Shrubs
10. Bursaria spinosa

Weeping Bottlebrush
Willow Bottlebrush
Sheoak

Blackthorn

Grasses, Herbs & Rushes (1m Setback from road pavement edge)

11. Commelina diffusa

12. Cymbopogon refractus
13. Dichanthium sericeum
14. Imperata cylindrica

15. Juncus usitatus

16. Lomandra longifolia

Vines
17. Eustrephus latifolius

Climbing Dayflower
Barb Wire Grass
Queensland Bluegrass
Blady Grass

Common Rush
Mat-rush

Wombat Berry
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6.1.5 REVEGETATION AREA 5 PLANT SPECIES LIST

RE: 11.3.25 RIPARIAN 2 [NOT OF CONCERN] RE: 11.3.25 RIPARIAN 2
Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines [NOT OF CONCERN]
— 1 Trees
" NON-FRANGIBLE
é Trees (Clear zone setback from road pavement edge)
@ 1. Acacia salicina Willow Wattle
2 2. Angophora floribunda Roughbark Apple
E 3. Casuarina cunninghamiana Riveroak
g 4. Corymbia tessellaris Moreton Bay Ash
= 5. Eucalyptus tereticornis Red Forest Gum
6. Eucalyptus nobilis Manna Gum
7 7. Eucalyus orgadophila Mountain Coolibah
FRANGIBLE
Small Trees (2.5m Setback from road pavement edge)
8. Callistemon viminalis Weeping Bottlebrush
9. Callistemon salignus Willow Bottlebrush
Shrubs
Gk, Wit 3 Bitiilias 10. Bursaria spinosa Blackthorn
@ Grasses, Herbs & Rushes (1m Setback from road pavement edge)
3 11. Commelina diffusa Climbing Dayflower
2 12. Cymbopogon refractus Barb Wire Grass
ﬁ: 13. Dichanthium sericeum Queensland Bluegrass
s 14. Imperata cylindrica Blady Grass
15. Juncus usitatus Common Rush
16. Lomandra longifolia Mat-rush
Vines
17. Eustrephus latifolius Wombat Berry
g

.a_-mu.-m»-
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6.1.6 REVEGETATION AREA 6

RE: 11.8.5 EUCALYPTUS ORGADOPHILA OPEN WOODLAND [NOT OF CONCERN]
Eucalyptus Orgadophila open woodland on Cainozoic igneous rocks

— ) Trees

Non- Frangible Species

06

Frangible Species

. A g gy

nexus

%) =
3
2
=t
8
w

Ny

Grass, Herbs & Brushes

PLANT SPECIES LIST

RE: 11.8.5 EUCALYPTUS ORGADOPHILA OPEN WOODLAND

[NOT OF CONCERN]

NON-FRANGIBLE

Trees (Clear zone setback from road pavement edge)

2. Corymbia tessellaris
3. Eucalyptus crebra
4. Eucalyptus melanophioia

1. Acacia salicina
5.

Eucalyus orgadophila

FRANGIBLE

Willow Wattle

Moreton Bay Ash
Narrow Leaved Ironbark
Silver-leaved Ironbark
Mountain Coolibah

Small Trees (2.5m Setback from road pavement edge)

6. Casuarina equisetifolia

Shrubs
7. Canthium odoratum

Sheoak

Shiny-leaved canthium

Grasses, Herbs & Rushes (1m Setback from road pavement edge)

8. Chrysocephalum apiculatum
9. Cymbopogon refractus

10. Dichanthium sericeum

11. Lomandra longifolia

12. Lomandra multifiora

13. Themeda triandra

Vines
14. Eustrephus latifolius

Yellow Buttons

Barb Wire Grass
Queensland Bluegrass
Mat-rush

Mat-rush

Kangaroo Grass

Wombat Berry
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6.1.7 MASS PLANTING AREA 1

Feature mass planting of container stock to major intersections/ interchanges

PLANT SPECIES LIST

MASS PLANTING (MAJOR INTERSECTIONS/ INTERCHANGES)

Vines
24. Hardenbergia violacea

] Trees | S - — NON-FRANGIBLE

§ e ~ Shia A Trees (Clear zone setback from road pavement edge)

§ 1. Casuarina cunninghamiana Riveroak

2 2. Corymbia tessellaris Moreton Bay Ash

g’ 3. Eucalyptus tereticornis Red Forest Gum

o 4. Eucalyptus crebra Narrow Leaved Ironbark

§ 5. Eucalyptus melanophloia Silver-leaved Ironbark
6. Eucalyptus nobilis Manna Gum

St 7. Grevillea robusta Silky Oak

8. Jacaranda mimosifolia Jacaranda
FRANGIBLE
Small Trees (2.5m Setback from road pavement edge)
9. Callistemon salignus Willow Bottlebrush
10. Corymbia citriodora dwarf Lemon Scented Gum
11. Corymbia ptychocarpa Swamp Bloodwood
12. Corymbia ‘Summer Red" Summer Red

- Shrubs

s 13. Acacia disparrima Lambs Tail Wattle

c% 14. Acacia leiocalyx Hickory Wattle

s

E Grasses, Herbs & Rushes (1m Setback from road pavement edge)
15. Commelina diffusa Climbing Dayflower
16. Dianella brevipedunculata Fruited Flax-lily
17. Dianella caerulea Blue Flax-lily
18. Dianella revoluta Flax-lily
19. Liriope 'Evergreen Giant' Liriope
20. Lomandra longifolia Mat-rush
21. Melaleuca thymifolia Thyme-leaf Honey-myrtle
22. Pennisetum "Rubrum’ Purple Fountain Grass
23. Scaevola aemula Fan Flowers

False Sarsaparilla

nexus
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62  REVEGETATION DETAILS

Plant Matrices

Typical Frangible and Non-Frangible Revegetation Matrices
I

FRANGIBLE VEGETATION

NON-FRANGIBLE VEGETATION (TREES WITH FRANBIGLE UNDERSTORY)} FRANGIBLE VEGETATION (SHRUBS,PERENNIAL, SMALL TREES)

FRANGIBLE (SHRUBS AND PERENNIALS)

CLEAR ZONE -

PLANTING OFFSET

@ 2500mm PLANTING OFFSET

1000.00 1000.00 1000.00

NON—FRANGIBLE PLANTING MIX — TOTAL 2 PLANTS/ 1m®

* Hydromulch Grass Mix (Refer to LRUD plant palette for species. For totol
minimum application rates refer to MRTS16C, Toble 6.3.3.2 — Native Seed Mix
~ Minimum Application Rotes)

e Pit planted mix of Trees species — Tubes @ 1 tree /10m®

o Pit planted Shrubs and Perennial Groundcover species — Tubes @ 2/m’ (fotal
- 2 Shrubs and 15 Perenniols /10m”)

NOTE: Where used os screening to noise walis pit plonting to be min 300mm

pots

Refer to Londscape Revegetotion and Urban Design Report (LRUD) for plant
species paolettes.

SECTION /0T
.

REVEGETATION PLANTING MATRIX

1000.00 1000.00 1000.00 ' 1000.00

FRANGIBLE SCREEN PLANTING MIX —TOTAL 2 PLANTS/ 1m*

o Hydromulch Grass Mix (Refer to LRUD plant palette for species. For total
minimum application rates refer to MRTS16C, Table 6.3.3.2 — Native Seed Mix —
Minimum Application Rates)

Pit plonted shrubs ond perennial groundcover species — Tubes @ 2/m® (total —
2 Shrubs ond 16 Perennials /10m?)

Note: Where used as screening to noise walls pit plonting to be min 300mm pots

Refer to Landscape Revegetation and Urban Design Report (LRUD) for plont species
palettes.

ROAD PAVEMENT EDGE/ BARRIER/ NOISE WALL

1000.00

10m

N exu S LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT > DESIGN REFERENCE <
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6.2 REVEGETATION DETAILS

Typical Frangible and Non-Frangible Revegetation ) (800

15000mm_CLEAR ZONE SETBACK FOR NON-FRANGIBLE SPECIES . G

2500mm SETBACK FOR SMALL TREES AND SHRUBS

Rood pavement
refer to engineers
drawings for details

| | |

i |4
INDICATIVE EXISTING MATURE
VEGETATION AND UNDERSTORY

o

i

Topsoil as specified

Pit planting as specified

Max. 1:2 batter

Hydromulch planting mix Hydromulch plonting mix
SECTION m with frangible species — Refer to with frangible species - Refer to b = ified
' planting motrix details on sheet planting motrix details on sheet Opol; 05 Specii

TSRC-NX-00-LD-GA-DRG-LRO36 TSRC-NX—00-LD-GA-DRG-LRO36
TYPICAL REVEGETATION PLANTING

Covyg | |
0 5 10m

. A e e
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1.2 WALLS AND SCREENS

Three thematic options have been developed for application to walls and screens. Each
proposed thematic response reflects, reinforces and responds to the surrounding region’s
natural beauty and iconic landscape character. These solutions provide thematic features
along the TSRC landscape, grounding these functional elements within the regional
landscape character and cultural identity.

Each of the three options offer ranging cost solutions. The intent being to provide

options that deliver very high quality urban design outcomes while also achieving cost
effectiveness. Individual planting palettes have been developed to align with and reinforce
each option.

Option 1 - Preferred Option
Precast patterned concrete wall (2/32 Inn - Reckli), painted

Option 1 - Preferred Option Option 2

As a precast concrete panel option; this off the shelf form liner provides a cost effective Barriers constructed from aluminium cladding frame sections, with tinted violet coloured

solution with a pattern reflective of the grass plains. glass panels to enhance views from the road corridor and to allow for coloured light to be
thrown across surface planes. Violet has been chosen as an accent colour to respond
The walls will be painted in a Dulux Colourbond: Pale Eucalyptus colour to achieve a to the social and heritage significance of Toowoomba's floral emblem the Sweet Violet -
cohesive representation of the thematic response across the corridor. Viola odorata.
Option 3

Cor-Ten steel plate provides a striking colour in the landscape referencing the
agricultural heritage of the area and hues of the rock formations.

Option 2 Option 3
Aluminium frame with tinted glass panels Cor-Ten steel panels

kMATIVE GRASSLANDS Dulux Colourbond: Pale Eucalyptusj TOOWOOMBA VIOLET PATTERNS IN THE LANDSCAPE
ggumé LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT > DESIGN REFERENCE < Page 42 of 45
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7.3  BRIDGES AND PARAPETS

In keeping with the other urban design treatments for the corridor; simple, robust and
effective shapes, geometries, textures and colours have been developed to respond to
the unique open landscape characters of the TSRC. Cor-Ten plate cladding around the
abutments and retaining walls (where required) are patterned and painted to match the
walls. The vertical precast concrete barrier form integrates ribbing to reduce the visual
height of these units. The barrier is painted in a lighter tone (Dulux CB Dune) to reduce
any dominance within the landscape and beams, headstocks and columns will be painted
a darker recessive colour (Dulux CB Basalt) to contrast with the natural landscape
planting treatments. This treatment will be applied to visible bridges only which will include
Warrego Highway East, Murphy's Creek Road, Mort Street and Boundary Street.

TEXTURED FEATURE PLANTING PATTERNED COR-TENSTEEL
PRECAST CONCRETE

COLORBOND COLORBOND COLORBOND
PALE EUCALYPTUS BASALT DUNE

ne >'(""u'“§ LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT > DESIGN REFERENCE < Page 43 of 45
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131 BRIDGES AND PARAPETS: DETAIL
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8.0 OPERATIONS AND MAINTENANCE

Operations and maintenance activities minimisation has been addressed within the
design as follows:

+ Hydromulching using a ‘flexible growth medium’ FGM Flexterra, which enables slopes
of upto 1:1 to be stabilised, minimising soil loss over all other products available in
this market

+ The FGM hydromulch has high moisture absorbency and retention properties,
minimising watering. Most watering is required within the first 8 weeks to establish the
cover crop, with regular watering required for the first year

+ A sterile cover crop is proposed, which dies back leaving the native seed to grow
without the competition and maintenance requirements of a typical imported species
grass cover crop

+ The native grass mix negates the need for slashing typical of most infrastructure grass
treatments

+ Pit planting of shrub and tree species augment the native grasses in the hydromuich to
establish a naturally sustaining vegetation cover over time.

Urban design treatments have minimised operations and maintenance requirements

through:

+ The use of natural unpainted off-form concrete to minimise repainting requirements
and associated road closures

« The use of no maintenance materials such as Cor-Ten steel

+ Treatment to parapet profiles to eliminate visible staining marks from water run off

« The light transition portal shell to the western exit portal reduces the need for transition
lighting within the tunnel and associated ongoing costs.

Toowoomba grassland species
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Nexus

Repors ueston Pr ent Response
Question ID LT Questi opon esp
Further to T149 the State requires additional information with respect to Postman's ridge road for the following :
In order to block headlights between the Tollroad and the Postmans Ridge Road / Murphy’s Creek Road connection, Nexus proposes to place a screen on top of the
Please advise what impacts there are to cost and program to provide a fixed barrier (not vegetation) that is capable of standard 1.1m high concrete barrier (between chainages 3,190 and 4,180) to extend the effective height to approximately 2.5m. The screen will be perforated metal
blocking headlights between the Toowoomba Second Range Crossing and the Postmans Creek Road extension to Murphys |supported by vertical posts on top of the concrete barrier. The D+C cost impact of this inclusion will be $577,426. We confirm the O+M cost will be zero.
Creek Road. The barrier must be located such that no eastbound motorists including truck drivers would be able to see
s Ad the headlights of any vehicle including trucks travelling along the service road.
Please see attached sketch showing the scope of works required to relocate and protect the pipe. The additional scope from the one included as part of the
Further to your response for T173, can Nexus provide an indicative sketch for the works associated with the Accommodation Works schedule as of 25th February is:
Accommodation works for the Bach's bore including the location, lengths and extents of enveloper pipe, and the price of
each of these works? * 105m of enveloper pipe protection @ 563.45/m = 59,157
= 140m of relocated pipe @ 680.05/m = 95,200 $
The sketch should also indicate Nexus' understanding of the location of the bore and the Tollroad. « TOTAL= 154,357
T185 Al During discussions at the meeting on 14 July, the State noted that Nexus may have incorrectly assumed the location of the
Bach’s bore. Please find attached a drawing (T185) that provides an indicative location of the bore. Nexus is required to
undertake its own due diligence of the exact location. It is possible that the extent of access tracks previously priced by
Nexus may not be required as a result of the true location of the bore. Nexus should take account of this fact when
providing a price in response to this question. Nexus is also requested to ensure that the final price for these works does
not include the duplication of effort in relation to enveloper pipes that the State has identified was included in Nexus's
earlier Accommodation Works pricing.
Further to our discussions on 20th July, can Nexus please include an appropriate emergency access onto the TSRC at the  |The works required at Postmans Ridge Road to provide emergency access will be minimal as follows:
junction with proposed Postmans Ridge Road cul-de-sac? - A maintenance access track is already proposed which will need a gate.
- The embankment height is less than 1m.
- The existing road can be retained to connect from the cul-de-sac to the Tollroad.
Ti86 Al

We can offer the State to undertake these works at no additional cost.

However, also in regard to Postmans Ridge Road, we note T157 Q1 identifies an additional cost to provide a headlight blocking barrier that wasn't included in the last

financial model submitted to the State on the 2nd July 2015.

lofl
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Basches Bore

65. Provide envelopers and new ipe under new
road (thick yellow line).

Length of enveloper and new pipe
- Cecil Plains Road - 45m

- exit ramp - 35m

- Tollroad + entry ramp - 70m

Length of relocated pipe (not in enveloper) north of &
Cecil Plains Rd is 140m. -

T ) -
e = -

i Revised wording in accommodation works schedule:

Item 60. ...Enveloper Pipe: Refer ltem 65.

Item 65. ...Construct: Replace sections of pipe im-
pacted by the the new works with a new pipe and en- ==
veloper. The existing water pipe connects the tank on
the eastern severance of Lot 198 on SP190232 to
bore on Lot 2 SP190232 and the to the water supply
on Lot 15 on SP195574. Where the existing pipe
conflicts with the proposed interchange intersection,
relocate the pipe away from the intersection. The re-
located pipe is not required to be in an enveloper (ex-§
icept where it is under any road, new or existing).

J N—
PARSONS
BRINCKERHOFF

RAMW Baches Bore and
S Windmill A

Toowoomba Second Range Crossing

iRealignment of water pipe to relocate
flaway from intersection.

Existing pipe (blue). &
Suggest that this sec-
tion is abandoned |
land relocated outside
the intersection. The
new alignments will

be the red and yellow

o Water Tank
s . _

Printed from. hitps.//maps.pb.corn.au/SITEMAP /Cefault. aspx ?p=tsrc

Printed by: mdumont

P ag eczgyBlfPétfsrs Brinckerhoff 2013
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Warrego Highway (West) Grade Separated
Intersection

Overview

The grade separated interchange at Warrego Highway (west) includes the Tollroad passing over the
Warrego Highway with ramps connecting the Tollroad to the Warrego Highway. The proposed
arrangement will also accommodate the future construction of grade separated loop ramps from the
Tollroad to the Warrego Highway.

The Tollroad posted speed on the overpass bridge and approaches could be changed to 100
km/h,which is an increase from the 80 km/h (posted) for the approaches to the at-grade signalised
intersection.

Design Principles

The grade separated intersection will improve traffic circulation and connection between the Tollroad
and Warrego Highway (west), increase capacity of turning movements using the ramps onto Warrego
Highway (west) from Tollroad, provide opportunity for future connections from the Tollroad to Warrego
Highway (west) and allow for future upgrade of the Warrego Highway, if required by the State.
Pavement Element

The design of the mainline pavement is in accordance with the principles set out in the Conforming
Tender.

Drainage Element

The drainage design for this option is in accordance with the principles set out in the Conforming
Tender.

Below is a summary of the difference between the Conforming Proposal and the Warrego Highway
(west) Grade Separated Option design:

* The drainage design between Chainages 26000 and 27000 for the Warrego Highway (west) Grade
Separated Option is the same as the Reference Design
o The culvert at Chainage 27250 is lengthened to accommodate the proposed ramp

e Additional culverts are required to drain the trapped areas between the ramps and the main
alignment

o Additional culverts are required to drain the trapped areas between the proposed on ramps and the
Warrego Highway

« Additional culverts are required to drain the median on the Warrego Highway
¢ The culverts under Willet Road are not required for this option

e The longitudinal drainage on the main alignment at the Warrego Highway is not required for this
option

+ Longitudinal drainage is required at the four ramp merges/diverges with the main alignment to
drain the gore areas

s Additional of open drain is required for this option.

The proposed drainage design maintains the same hydraulic and water quality performance as the
Reference Design.

Toowoomba Second Range Crossing Project STRICTLY COMMERCIAL IN CONFIDENCE
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Grade Separated Intersection: Cecil Plains Road

Overview

The grade separated intersection at Cecil Plains Road includes the Tollroad passing over Cecil Plains
Road with ramps connecting to the Tollroad.

The provision of a Tollroad bridge passing over Cecil Plains Road means traffic does not need to stop
at the intersection for north and south bound travel along the Tollroad.

The Tollroad posted speed on the overpass bridge and approaches could be changed to 100 km/h,
which is an increase from the 80 km/h (posted) for the approaches to the at-grade signalised
intersection.

Design Principles

Pavement Element
The design of the mainline pavement is in accordance with the Conforming Proposal..

Grade Separated Intersection: Gore Highway

Overview

The grade separated system interchange at the Gore Highway intersects as a T-Junction with the
Tollroad and provides free flowing traffic movements from the Toliroad to and from the Gore Highway
(west).

This interchange arrangement eliminates the at grade intersection conflicts by providing grade
separated ramps. The benefits of this arrangement are predominantly associated with the road
operating speed and road environment where drivers may not be expecting to negotiate the at grade
intersection as detailed in the Conforming Proposal. The proposed ramps will allow vehicles to
maintain speed on both the Gore Highway and the Tollroad through the interchange.

The provision of the Tollroad bridge enables north to south Tollroad traffic to pass over the Gore
Highway Road. This overpass combined with the reconfiguration of the Gore Highway to Tollroad link
(for northbound traffic) removes the at grade, signalised intersection. This enables the Tollroad and
Gore Highway traffic streams to be free flowing. The removal of the at grade intersection increases
safety, reduces Tollroad travel times and improves overall Tollroad capacity.

The posted speed through the grade separated interchange could increase to 100 km/h (posted), an
increase from 80 km/h (posted) for the approaches to the at-grade signalised intersections.

Design Principles

Drainage Element

The design of the drainage for this option is in accordance with the principles set out in the
Conforming Proposal.

Below is a summary of the difference between the Conforming Proposal and the Gore Highway grade
separated intersection design:

Toowoomba Second Range Crossing Project STRICTLY COMMERCIAL IN CONFIDENCE
Part 2 - & 1 Design-Value Add Docx
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@

The culverts at Chainage 40580 and Chainage 41090 have been lengthened to accommodate the
wider embankments for this option

An additional culvert has been provided upstream of the culvert at Chainage 40580 at the
proposed eastbound ramp

An additional culvert has been provided downstream of the culvert at Chainage 41090 at the
proposed eastbound ramp

Additional culverts have been provided under the westbound ramp to drain the existing drains in
this area

Two culverts under the Gore Highway are not required for this option and have been removed

The longitudinal drainage at the intersection of the Gore Highway with the main alignment in the
Conforming Proposal design is not required for this option

Additional sediment/spill capture basins are required to treat the runoff from the proposed ramps
Additional open drain is required for this option.

The proposed drainage design maintains the same hydraulic and water quality performance as the
Tender Design - Conforming Proposal.

Toowoomba Second Range Crossing Project STRICTLY COMMERCIAL IN CONFIDENCE
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Four Lanes from Gowrie Junction to Warrego
Highway (West)

Design Principles

Roads and Safety Element

This option retains the Conforming Tender Design road geometry, however instead of two traffic
lanes, an additional traffic lane is added for each way between the following locations:

s Westbound from Chainage 24250 to Chainage 27950

e Eastbound from Chainage 23100 to Chainage 27950.

This results in the cross-section width of the road to increase to 4 lanes in total with eastbound and
westbound carriageways separated by a median barrier.

To provide separation between opposing traffic lanes and maintain consistency through the TSRC
network, the Tender Design — Conforming Offer road cross-section east of Ganzer Morris Road is
extended through to the Warrego Highway (west) intersection. As a result, this option design adopts
an approximate 20 m cross-sectional width, with a 2.7 m wide central median (including inside
shoulders) and two 3.5 m wide traffic lanes including a 2 m wide outside shoulder each way.

Pavement Element
The design of the mainline pavement is in accordance with the Conforming Proposal.

Drainage Element
The design of the drainage for this option is in accordance with the principles set out in the
Conforming Proposal.

Below is a summary of the difference between the Conforming Proposal and the Four Lanes from
Gowrie Junction to Warrego Highway (west) Value Added Option design:

¢ Culverts on the main alignment between Chainages 24000 and 28000 have been lengthened to
accommodate the wider main line road embankment

¢ Additional longitudinal drainage is required on the median barrier between Chainages 23300 and
24100

e Additional longitudinal drainage is required on the median barrier between Chainages 25500 and
26700

» The culvert and longitudinal drainage at the intersection of the main alignment and the Warrego
Highway is the same for the Tender Design - Conforming Proposal and for the Four Lanes from
Gowrie Junction to Warrego Highway (west) Option.

« Bio-retention/sediment/spill capture basins have been made larger to accommodate the additional
road runoff from the extra lane.

Toowoomba Second Range Crossing Project STRICTLY COMMERCIAL IN CONFIDENCE
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Agreed Exceptions
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Agreed Exceptions

Item

Reference

Agreed Wording

Performance Specification Refers to:

Design criteria for bridges and other
structures

Nexus Infrastructure's Tender Design is based on adopting the alternative requirement that PSC T Girders
shall be designed with concrete strength at transfer greater than or equal to 35 MPa, and less than or
equal to 50 MPa. The maximum 28 compressive strength shall be 65 MPa

4.7.5.6
Nexus Infrastructure’s Tender Design is based on adopting the following supplementary drainage layer
grading specification based on RMS R44 Section 3.2.5:
2. (VRISO4Cenernl The drainage layer strength and durability requirements will need to meet the requirements for Rockfill
(Clause 14.2.3 and Clause 19.2.13) noted in the item MRTS04.
Nexus Infrastructure’s Tender Design is based on amending Section 2.1 by adding 2.1 a) iii, as follows:
Notwithstanding the requirements stipulated in TMR Technical Specification MRTS04, the following also
shall apply:
Performance Specification Refers to:  |....
iii. 1 (vertical) to 1.5 (horizontal) for a zoned embankment (earth-fill core and rock-fill sheil) that is subject
3  |Geotechnical Design Standard — to geotechnical design and takes into consideration the following minimum requirements:
Minimum Requirements - Applicable for embankment height greater than 6m
Section 2.1 (a) - Batter slopes achieve a global factor of safety for slope stability not less than 1.5,
- A minimum rock shell (outer zone) thickness of 3.0 m, and
- Rock shell is of sufficient thickness to ensure embankment core materials are protected from erosion
and seasonal moisture changes
Performance Specification Refers to: Naxafs Infrastfuctura s Tender Design is based on amending Section 2.3 b) by adding the following FOS
requirements:
4 [|Gectechnical Design Standard — - Seismic stability — 1.15 for OBE
Minimum Requirements . Sudd, d 1
Section 2.3 (b) udden drawdown — 1.3
: + Worst case drawdown (Q2000) event—1.0
Nexus Infrastructure’s Tender Design is based on amending Table 14.3.1 as follows:
5 |MRTS04 Clause 14.3.1 For H(m) Greater than & and less than or equal to 10; change the second column "Batter Slope" to "to be
determined by engineering assessment"
Nexus Infrastructure’s Tender Design is based on amending Clause 18.3.3 by adding the following text:
Treatment Type | - Special: will be proposed using a 300 mm thick geotextile wrapped drainage blanket.
6 1MHTSG4 Cci18.3.3 The drainage blanket material will be in accordance with grading in accordance with RMS R44 Section
3.4.2
7 |MRTS04 CI 14 Nexus Infrastructure's Tender Design is based on adopting the Clause 14.2.4 specification for the top 300
mm subgrade and a 700 mm thick Class A/B upper zone layer with a minimum CBR = Subgrade CBR.
Nexus Infrastructure’s Tender Design is based on adopting the following replacement of the Table 14.2.2:
8 [MRTSO04 Clause 14.2.2 Class A WPI <1200 (plus other requirements)
Class B WPI 1200 < WPI< 2200
Class B* WPI <2200 (for use in embankment cores)
Performance Specification Refers to:
9 Design criteria for bridges and other 1) Any new property acquisition and areas required for easements, including those to mobilise the soil

structures
8.5.1(l)

block for ground anchors, soil nails, rock bolts, and so on, for permanent and temporary works shall be
determined.
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