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Interpretation of Part 2 of the Performance Specification 

1. 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. 

2. 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 whatsoever 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. 

3. 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). 

4. Without limiting the above, to the extent this Part 2 of the Performance Specification 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, 
looks 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. 

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

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

(b) "D&C JV", "Design JV", "CJV" or a similar expression is a reference to the D&C 
Subcontractor andlor 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" or 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; 

(I) "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; 

(i) "Activities" or a similar expression is a reference to the Project Activities; 

(j) "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 is a reference to the Bid 
D&C Program and/or the D&C Program, as the context requires; 

(I) "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 

Local Application 
Nexu", Infrastructure ha" strate9ically chosen the best partners fron') g!obai and tocai markets based 
·n competlEmcy and experience in larqe-s aie road and tunnGliing projects. OUf cc.liedive capability 

encompasses the fu!1 'pectrum of "'cope fnr tile TSRC Project. \'\Ie bring unrivailed experience, 
knowledge and lessons learned from the deliver)' of cOll'lparabie natIonal arid !nternatlm !aj projects, a 
d ~pth fJ:f ts",hnica! and engineoring ~l:xpeltise fror!1 some of th·' 
largest organisations in the world and the proven local capabiilty 
of Australia's an j Clu\S~' nstand;s rnost experienced sp(.;>ciaiist 
regional mad ini'rastrucure de:signms and cOi1tJa~t rs . 

o s\gn and construGtion 01' the TSRC Projeci will be contra ;ted 
bV Nf.:xus infrastructure to ow· int€;gra1:nd JeB!gn and 
Construction (D& .~;) .Joint vemture (JV; cmnprising /~,cc iona 
!nfmstructure Australia (f\cciona) and Ferrovia! Agroman 
A\ustraHa {Ferrovia! ArJroman) 

o 'r dedicated O.3sign JV r;ornpri 193 industry ieadf:Jfs Au reeof; 
and Par"c;fl;3 Brinckerhnff \JvtK are a1TjUi:l bly t l-; I;) most 
e>:rJerienced road and tunne~ dG:.;~g n 0~ r~; ~n i~ustr.Ei h "',~ hav i n~J either 

A significant p oin of 

difference i s the 

integrated end-to-enct 

technical capabi Ity of 
each of our jo nt 

ven ture O&C 

Subcon racto 5 

C'o il t,ct;velY or ;ndividuaHy " 3~ 1 1nvo!v0d in vhtu:.~ !!y .ali fG'-'ld and tu rHm~ proj ';'G!S iii /\ustra!ia In fOGt3n i: 

Yf.+8rs . Th~::y have a cQmbinf.-3d pordo!b ;)~; 24 PF'PS in AustraHa. 

Auroco; i"ns opf.': l'ated 8" afficf'! !n T(;(i'.v;:,ornb<:t sin:ce 'j ,';in:" and has had ongr'ing In j!)!vfKm:mt in 
\rt~ riOUH phas~5 of tl'1e TSP.C d }veicp" .ent 'H~is i'lca presence provides N ,XU S Inrrast rw:.:iure with a 
detaUej ~nder~~tandin!~'" f '~'hc; r·)rc.yet:t, ~~ey ~~tat~eholdef~~ t~l(~ hlstOr:v h'Gr'~ ind the key Prr';~ee~ drhiers an 1 
i"'; 'sanges th-at have oGGurred in the past 20 yE;ar~~. 

/-\cciona anfJ Farrov~al G .If. dnltted fuli tim~ dmEi~~ n ;;;?;sources 'Nith in th~'! l'Ji")XUS InfJastruGrure bid o'ffica 
in Br;sbana, ;~1r'1d linked and mtt4gmted I,Nit .. dt'sion team (~,)50U f;es in their r0SpeGt~ve Madrid horns 
o r-:~ce,s . .,.t·\t cr~t~c-'3 1 -.jd S.t~3g !~S , techn :Ga ~ ''1 ~sc~ pnnE~ eXpt1rt~; frorn U1S: J-~cciona ~~nd Ferr~)v ~a! ~~adrhi 

o!;Fic:es ti'a\i0 i ~ed to the bid offi:G~) t.O rt3viev" and Gr,aflen~Kl .h,'~ t8chn ~G'~ ! Ck~VE;!o,)fn8 ni of the des; ;:m ~md 
inSpf2;Gi: tilt": TSHC corrU or f~ r,~t-·hHnd . 

A significant point of eJi';1e!' nee for tI~ '3 f'Jexu::; infrastructure COl1S0riiUI"il L, the inkgratEKl end-Io-end 
teclmicai Gapnbility oj' ,,}8Ctl of our Joint venture DSC Sub~m;tfactms. Each orn~·m~s;c~tion ; ~;:; !3 all­
(-:in,,;ompa5sin~J expf .. Hti~~:-'::1 as fuB :j(:)fvicf) Gontn:lctDrt1 in ' hn rk:sign, d~~ ~ jvi:":rj and OpH!'Btion of higfhvay 
8nd tunne! infrastructure. This capabmty 91 fes us a unique leve l of insight and l.mdf.f SI2l1"K.1!ng of the 
pr j r.:t n·;quire I enb and fJI1SUrSS wrmI1a-of-life thi! J(nf;! tt!fuJgh the decsign pr ~'C '):'S an1 an lnna 
at ility to pursue thi:~ driv .. fS of ion~j term project suco::ess. 

Depth of Technical Resources 
()ur DF>;C~ .JV Ii ernbLl's are gi bai giants in road ~,md tunnel ~ nfrastructur ',' and tollroad ';erv ics &. \ 'Ve 
h:~VE: cl!av.ftl on the ir irnmense t€(;h nica~ n')s()urce capabinty and ~) k ~'fi l price benc!lmark~ng eJatabi:>se, 
to r:! "veIO!) a very C0mpetit~ve. tiffer, ;:t "h j~~ved th fot On rigorous, ue (j iliqem:e, anaiy<;;is, ,hal!en!';.l ing of 
assunrptions and a pursuit of innovat;(Hl. 

Ne}!llS !nfr;;..lsrructure has established a project spe ';iflc technic!:>l hmDvatl~')n t.jnd Revie"'j G Clip {IRG) 
cDmpris~ng k .y r,,,prt~s .. ntatives from thi~ C"ntres ·of Excei!ence and internati . mIl resean;t-l and 
dev:.loprl1ent d ivisions within our D&C , jV mt.,mbeis' parent organisations. 'r n::1ugl1 N ::ch .. na an : 
Ferrovi[!i ,e..grorn: n, we h3ve a e C(':S1$ tc an int.(:~rnat.i ' nal po j of (nore than 1 or 0 d~)('liGated 'pel'iaik;)t 
tn:1nSpofIf':i1!Ji! P;,:O: fS wh ) have Of.)Em instrumental in the II':;' iew c. rKl cl!::' lsiopment of our dt1sign. 

The !F\G 11a'3 provlded a cri!:ica j llnk with our loca! DesirJ!1 'V ,:inc ila8 'facEitGted the inte~Jrat ion of 
g!obai bElS! practice 'with prElcticsj IOGai kno'Jv!edgf3 tmd application. 
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The IRG Vias estab~;shed to holisUcaI!y rev16W ".ina chatlenge the 
Concept: and deve~oping Designs th rouCJhout the Design 
Deve!opm..;nt period, to achieve em innovi2rtive regional transport 
st)iuticn that maximises Des ~gn Life , Gonslders futu re capacity 
(i:-1quirerm'$nts, i'ac;ilitates operational lT:ff!ciencI6s iCH:d ".:!Umai';.;ly 
driv68 value for the StatE), 

1l!e Gmup ~la :~ been instrumental in driv1nq our formal value for 
money ·workstreams, focu5ing en traffic· VOiUi118 , operatinna~ 
bendl!narkjn~L delivery pro9rarn, pavernent design and 
alternative alignments. Our i:Bchmca! knowledge and r.:{) ntnb!Jj~on 
to the Interactive worKsi'wps !las be;')n ;ackn(rw!ec!~] ed by th'.'l 
Stdt(~ . \h'e have demonstrated an open and GO~ l i~bo rat~vi~ 
approach to 'Norkinfj 'Ni tti the Sh1ie's t,,3chnicai tearnand 'we have 
brouqhi: to the table a nUll1b ~3f (jf inflovath:ms and sOlutions Tor 
the Pmj!3ci, \vhlcl1 have been (>JncEdv(~d anU deve!oped by the 
InG. 

Design Outcomes 

The In novatio n and 
Review Group has 
pr'ovided a critica l 
link. with our loca~ 

Design JV and hCiS 

facilitated the 
integration of globa l 
best practice with 
p ractical local 
k nowledge <.1 d 

a pOll cation , 

NGxu ~:~ Ini'rastrw:;tur"' wil! meet trl6 d IBH, .nr,l8 pre'!lentf'}d by th<;) .. :.tat~ to iieliv·el" a INDrid LI 2i:3:~ T0nm,;~d 
~Bse't that bE~Corf18~;, thG cLntn:;p~e cf.~ of sconornlc deveia-prnent in the region . VVe nG~<.nov'l l f1(jg.g th,t) 
C;t~~t,;; , :, Frojl:Kr, ObJectiv,,;s and min!nIWY1: t eqU!T~:!rnents Wh ]Cll !lave 'fnml(y j Ihic} b:as i;,~ n1 our der;dgn 
8pp rO~j{;~"I . 

r ~ U'5 rfr De i 
8 Integrated Design Development process: OUT s1iJnif lcrmt jnV(~stmEfnt in Dei~ i~}'1 Devclopmenl:, 

lnc!ud ing thf:1 ~nti:'.:·;f~raron of spf1ciaHst t(.:; c t"l niG2i ~ ,~:~dvifiOr~? , ! n tt:~ rnaticna~ r6GOLjn:~6<?, and n~ t kt:.1Y 
·;J~/o rk.~~,tredrns hag dt:; l~vt2;r~d ~n novaih{e a ~tB rn,~t iv~3 OPt';Or1 ig ~~~ r~ (~ re rnO\lHd ~2~H~~ rs, {}( ~")rGiect de:jivary 
rh3K Gonting~3n c~~0s to dr~ve d OVi r! GOBt 8CrOS\S a~ ~ ~; h:~fnr~nts . 

• Geometry integrated with the landform to minimise grades: Hori;;;'JntF.!1 Hnd vert ic;;! ! geornetry 
oJ thrz: 1'ol~road hng bC~;'2:n o pti i !"j ~ .,YJd ~!~,dU~ ~n thE> cotr ido ' to rn~n lrr i86 gn::!de~, . -rh ~s v;iH ra~;uH ir, 
) rn~)roved 'tr.Sl\:i\9 1 Unv:~~; tC;) a.na around ~rO(r~VOOrnb8 , G::J ntribuHn r~ hJ ~~ rer~h:;r 'rfo;g ~-lt v6h i :c ~t;· ,{;;:ff~Gi ~3 ~"icy 

and improved :5i-.;:let y for ;.'.il ! n::);:Ki users. 

• Efficient cut and fill strategy: ThE; Des~gn JV ha ~; undliHtaken SOpl-listk:ated 3D ~Faoio~~IC81 
rnoc!eWn[! at o tUGdl GutUng iOG:dlt;()n:~ ali(]ng tn ,:, cdignnlfmi: to provide ,:1 rnme a ; (:iJrar\,::) fi:8S€SSrnent 

of th~} {nateda!s \;\.1'on f rcrn er~ (;h Guttin~i and 1:0 cl6Ierrnjne i:rH~ stabil~ tv of each cutUn~l . ,or hls 8naiysi8 
hZlS provided Nexus infrastructure 'N!th mom certainty over our abi;Jty to source rnaierials on Gite, 
V:filicll has ennbied us to develop an effic1Cmt cut m1C! tiE str;3~e9Y tha~ w!!.! relfluGft the requifefTlent to 
import matena!~, to n iiS ;;;ite ;;mrl iTlQx~rnise P3UHZ; or !Ti f.i !J:: t i.a! ;nGlr~dinf~ POt}f quaiity soils Rnd spoil 

1 A. ; 1 Traffic (T1, T2 ~ T3) 
1.1 1 T un ?ocke Stora e d 9.) h Preen Ole ue Ie leg hs 
'I'urp poc~:et quet!ing hdS b8en assassf~d aga!nst t~ -1~3 pr()vidl~d st.ora[i6 ~ n the -r€~ndr:,r DesifJn to ensure 
that tum poc.ket qU~~UE.l ! n[~ w ill not irnpaGt on trm)ugh Inov~ !ntmt traffic; f lov.,-. 
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TSRC 

PART 2 - CLARIFICATION QUESTION 

A.1.1 - Traffic 
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TSRC Evaluation QuestIon Nexus 

Question 10 
Report Performance Specification 

Question Proponent Response 
Reference Reference 

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 LoS at the Gowrie Junction Road and Ganzer Road intersection is predicted to be LoS D if it is un-signalised. 

T116 Al.1 returnable schedules 
To achieve a LoS C or better signals need to be provided. 

T2, T3 
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 T1l6, 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 T1l6. 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 

T162 Al.1 returnable schedules misstated that the only movement not provided was the westbound on Gore north to the Tollroad, thereby inadvertently creating some ambiguity. 

T2, T3 
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 

10f1 
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TSRC 

PART 2· CLARIFICATION QUESTION 

A.1.1 • Traffic 

Attachment for T116 
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SITE LAYOUT 
I Sita: Conforming Tender Design Gowrie .Junction Road ~ G.mzsi'S Road AM 2042 

NewSite - - -
Signals - Fixed Time 

Gowrie Junction Road 

r 

-u 
III 
o 

'------------------------------------------ ~ 
t-.------r-----:::;:=----------.. --~--"..---------------

I r 
60 

Gowrie Junction Road 

~ 
IV 
N 
C 
III 
(!) 
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MOVEMENT SUMMARY 
_ Site: Conforming Tand i?:f Design Gowrie JU!1ction Road - G~nzafs Road AM 2042 

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

0.0 0.392 4.0 LOS A 6.5 45.2 0.44 

3 R2 40 0.0 0.215 34.2 LOSC 1.2 8.1 0.95 

Approach 575 0.0 0.392 6.1 LOS A 6.5 45.2 0.48 
East: Ganzers Road 
4 L2 45 0.0 0.081 22.0 LOSC 1.0 6.7 0.75 
6 R2 60 0.0 0.323 34.6 LOSC 1.8 12.3 0.97 
Approach 105 0.0 0.323 29.2 LOSC 1.8 12.3 0.87 
North: Gowrie Junction Road 
7 L2 60 0.0 0.890 31 .8 LOSC 30.5 213.4 0.97 
8 T1 805 0.0 0.890 26.2 LOSC 30.5 213.4 0.97 
Approach 865 0.0 0.890 26.6 LOSC 30.5 213.4 0.97 
All Vehicles 1545 0.0 0.890 19.2 LOSS 30.5 213.4 0.78 

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 (Ak~elik M3D). 
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model DeSignation. 

Processed: Wednesday, 29 April 2015 4:33:53 PM 
SIDRA INTERSECTION 6.0.24.4877 

Copyright © 2000-2014 Akcelik and Associates Pty ltd 
www.sidrasolutions.com 

Project: 
\\ApbnefiI03\prop\D\OepL Transport_Main RdsQl0\20 1201725_ Toowoomba_ Second_Range_ Crossing_Project 
_BUSiness Case\03_WrkPapers\Traffic\SIDRA\Non - tolled intersections\Gowrie Junction Road - Ganzers Road 
11-02-2015.sip6 
8000926, 6017362, PARSONS BRINCKERHOFF AUSTRALIA, NETWORK I Enterprise 

0.39 
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LEVEL OF SERVICE 
Site: Conforming Tender Design Gowrie Junction Road n Ganzel's Road A.M 2042 NewSite - - .... . . -... -. ..-

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

All Movement Classes 

South East 
LOS A C 

North 
C 

Intersection 
B 

" IV o '------------------------------------- oc 
r------------~~-------------------- ~ t.... II' 
.-------~r_=-~~~ ~ 

t') 

1 r 

Gcwr ie Junc'i'o.fl Road 

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 
II Site: Conforming Tender Design Gowrie JUl1ctj o ri Road ~ G.m:lafS ~~oad AM 2042 

NewSite ---- -- -- -
Signals - Fixed Time Cycle Time = 60 seconds (Practical Cycle Time) 
Phase times determined by the program 
Sequence: Opposed Turns 
Movement Class: All Movement Classes 
InputSequence:A,e,C 
Output Sequence: A, e, C 
Phase Timing Results 
Phase A e C 
Reference Phase No 
Phase Change Time (sec) 24 
Green Time (sec) 30 
Yellow Time (sec) 4 
All-Red Time (sec) 2 

I 

Phase Time (sec) 36 
Phase Split 60 % 

(L 

lJ 
L 
r 

Yes No 
0 12 

6 6 
4 4 
2 2 
12 12 

20% 20% 

Phase B 

IL 
I i 

~ 

I i 
, ! i l __ 3 __ '~_~"_'.~ __ _ 

3(1_. JlnC1o'l ~C1-e 

I Phase C 

IL 

I 

lr 
Normal Movement 

Slip/Bypass-Lane Movement 

Stopped Movement 

Other Movement Class Running 

fr 

Mixed Running & Stopped Movement Classes 

Undetected Movement • 

---l 
! 

Permitted/Opposed 

Opposed Slip/Bypass-Lane 

Tum On Red 

Other Movement Class Stopped 

Phase Transition Applied 
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DEGREE OF SATURATION 
Ratio of Dem;;.ild Volume to Capa,.:ty (vic ,:atio) 

1I _~!~:e : COl'!iforli1i n~t Tei1d~r ~h~f;nQ r_! Gowrie Junction Road - Ganzer.-.; Road AM 2042 
New Site 
Signals - Fixed Time Cycle Time = 60 seconds (Practical Cycle Time) 

All Movement Classes 
South East 

0.39 0.32 
North 

0.89 

G.89 

Intersection 

0.89 

Gowrie Junction Road 

1 

Gowrie Junction Road 

0.39 
D22 

Colour code based on Degree of Saturation 
L~ ..... 

0_32 

0_08 

[<0.6] [0.6-0_7] [0.7-0.8] [0.8-0.9] [0.9-1.0] 

- -- . 

[> 1.0] 
I I 

Continuous 
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SITE LAYOUT 
Site: Confol'm!ng Tender Design Gowrie Junction Road ~ Ganzers Road PM 2042 

New Site 
Signals - Fixed Time 

Gowrie Junction Road 

" 1\1 
o 

'------------------------------------------ ~ 
t-

t------=----- ----- - -:..:--~---------r- :; 

I r 
60 

Gowrie Junction Road 

!!! 
QJ 
N 
C 
1\1 
(,!) 
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MOVEMENT SUMMARY 
II SIte: Conforming "render Design Gowri~ Junction Road " Ganzers Road PM 2042 

New§iie .-
Signals - Fixed Time Cycle Time = 50 seconds (Practical Cycle Time) 

South: Gowrie Junction Road 
2 T1 805 0.0 0.645 6.0 LOSA 12.2 85.2 0.66 .. _ . . _.- . --- - - - -

3 R2 65 0.0 0.292 28.8 LOSC 1.6 10.9 0.95 
Approach 870 0.0 0.645 7.7 LOS A 12.2 85.2 0.68 
East: Ganzers Road 
4 L2 30 0.0 0.045 16.9 LOSS 0.5 3.4 0.68 

6 R2 40 0.0 0.179 28.3 LOSC 0.9 6.6 0.93 
Approach 70 0.0 0.179 23.4 LOSC 0.9 6.6 0.82 
North: Gowrie Junction Road 
7 L2 90 0.0 0.807 24.3 LOSC 15.9 111 .6 0.95 

8 T1 535 0.0 0.807 18.8 LOSS 15.9 111.6 0.95 
Approach 625 0.0 0.807 19.6 LOSS 15.9 111 .6 0.95 
All Vehicles 1565 0.0 0.807 13.2 LOSS 15.9 111 .6 0.80 

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 (Akcelik M3D). 
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation. 
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SIDRA 
INTERSECTION 6 

0.60 54.6 
0.74 39.8 
0.61 53.1 

0.68 46.0 
0.72 39.8 
0.71 42.3 

0.96 44.4 
0.96 45.4 
0.96 45.2 
0.75 49.1 
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PHASING SUMMARY 
Sit~: ConformitltJ 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 ABC 
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 SP:c.:li_t __ ____ 5'-'2'--0'-'Yo __ 24 % 24 % r Phas~-A .... - Ph~~e B -- - ------ - -- - - -- -----l 
i ~L IL I 

G"-I1"1 ... ...... .,.·i;c..'\ ~ .t 

i , 
I ' 

'._.1 

G L~ __ 

- , I 
I 

II _[~ 

--II 
60wr. ~ .. "IC:O" ~C'd • 

r----_ _ Ir _ _ _ -r-__ '_r __J 
Phase C 

IL 
Olf"'r-fl: ,; ~~:., .Ud 

• ! 

t~ i 

I 

Jr 
Normal Movement 

Slip/Bypass-Lane Movement 

Stopped Movement 

Other Movement Class Running 

Permitted/Opposed 

Opposed Slip/Bypass-Lane 

Turn On Red 

Other Movement Class Stopped 
-.tI 
~ 

~ , Mixed Running & Stopped Movement Classes 

Undetected Movement '. Phase Transition Applied 

- - -
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2 A.1 2 Road Geometry & Road Safety (R1, R2, 
R3) 

2 1 R3 Apphcatior of Extended D{~5ign Domain 
An extended de, ' ign dQrnain is not proposed on any <ilspects of the TSRC PrGject. 

A norma! design domain in accordance with the anticipated road function is proposed f'Or ail aspects 
of th·'"' TSRC road design. 

2.2 R3 R.oad Design Approach and Methodology 
ThE~ TSPC Tt?n e Dt.::s!gn haB b(~8n dG'V(::!op~)d from the H',ft.1l'E.H)CB D~~sign pr0vkj~~d by tlh1 State to 
optimise cUistructabiBty, geometry, CorHi3r:;"tiviiy er!" safety. 

TillS major opportunities id€', tifled by Nexus ir.rrra:.;tlllcture to impm''ie tlie Reff.m::nc . Df:;sign include. 

• in1proveci hortlont,l i and veri:ieal d li ~lrHnents to lx~tter (;r:!ordin ;:~!,," w ith ttk; iandform and t(~ rrain 

G) Rtlalignrnent ~.() mduce aC'lwpianing pi)terrUal 

• Optimisation I.) . fhl:: cmsfH~<;;.cti(m t.o lmprovG sai'ety 

61 Sight distfH1Ge) 'wide ~ ing in (;onstr8inc.,d <!lHgnrn(~n t.s t .... ~n prow;~ safe!" 

• OV~:Htakjn9 rmvi~, i ;n 

61 indusir::n ' f s,;Jety features ir Gh)ciing Elmi?irgency U-turn facimif'!$, ;",m~Hqency st Ppinl;1 bevs ant 
v!:".!1ic!i:; st -,ppin ;~ b,;rys 

8 lnterci!clnJe f'~C; m figumtion to s'}pamte mOVernents and pmvide incre.ased functionality 

• LOCi'll access and intt"i!'!:aGE: w ith the loc,:::;1 road i1E;"!v!i'ork 

c Ernergency\ rit0 traB an.-j tna~i1tenDnGf3 aCCBSS. 

Our apP:Ci8cil t.0 !IOW \,ve :Ridr":;,ss(,,,d each \Jf t .,.~se b SU6S is outlined 'n thfj fo!h:J'~ving sections. 

n fVe 

., p" ~orbistent safe drk!ng E:xp""riel1ce that rnatches t. e d'iv~J's ~.;~p·:'GtatitJns for the variations in the 
tl pngraphy and f'Oadsid ~,; use 

• /~ppropr~ate app iicat~on of current :j6~ig n ~ta l(~ards 

• IrnprDves GfJordim:itkm with the ternJin, redu":ing the Cl nidor"'C. impt~cts 

• ~:'Ii:)ff;\ v;;ilue-·tlriven construction. 
The extent o~ realignment has been constmi.led by: 

• Extr::m18B in the topography, pcui:icul f,; 1';' on the eaS"erTI side of the Nevv England High'way 

• Corrtdo, boundar:1 Gonstmints and the aV<;lil:~b i lity of adjacent pf'or.J)€rt/ 

'" En A 0, menta! and cultural h8r~tage impacts 

.. Gf'l -ted'mica; conditions 

e C i)nnecjj vit~r to the adjacent road network and acljac · nt property tle ietopment (induding thE, 
:ri~bane i/"/';:'Sl We!!camp f, irpc;ri:) 

@ Coordination vv'!th futlHG rO;:.Hi network l.lpgrade:3. 
-rhis desf~ln optimj~;ation ~la;3 b~9l:'n ach ie\,~ ~~3d by: 
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• Matching the sli~Jmnent to suit th~ adj~cent land use and topography. Broadly, the Project can be 
defined by the fohowln£~ sections: 

> Warrego High",vay East to I'''''urphys ("reek Road: Rurai, wide median-::.eparated carriageway 
alignme. t ·consistent with the adjacent Wmrego High- ay 

> Murphys Creek Road to th~~ New England Highway Bridge: Rural and envir, nmentaHy sensitlv0; 
constrained topography vvith ex'ensive cut ~md fill 

> New England Highw'BY Bridge to Vvarrego Hlghvl"ay ONest) : Urb8nised roadside use witt! higher 
visua l 3rnenity and irnpacts on ad.lacent property 

> Wari'6go Highway West 0 Gupa Highway: Rural; high -AJGsd, Imrii.mlume ro .d similar t,· the 
adj3G'?nl. G r" HJ9hvvay 

• Realign infJ to rf:'.duGf~ tl18 extent of s id-: ~ong cus and f iBs 

~ R8dudn~1 the n lJ-ntH'~ r of shCi~t ICi19thS of ~~tralght~, and 'broke'l! baek' r.,u . vf~S 

• Removing trapped sag~ in cuttin{~s fmnl the desigr, "'.thE're ler possible 

~ !n';lurjing Crf:)sts within horizont.al ·u(ves tv improve driver f<:!cognition of changes in ali(lflnv'ot 

• Placement of the allgnrnent ir: defme . fill or Gut in 'black. soil' en'J ~ ronfnCn [ to reduce sk'j ekhi!J 
'f~xpansive ·jay treatn;{'.'nts 

• Rb!ocation of the alignm'Bnt (i orlzonLJly , flC" vertically) to ieduc; .. impaets Oii major SCfV!s2S, 

., Ro 

R .. ~dSlt~e barrier~, have be:',::;>il ffl !nim!S€f for tilE~ ~ "':ngth of the projeG'~ by adoption of Tim, tnav'.:;\"S;ub!e 
batter 8!opet~ -.Itb appropriate hazard ff "!9 ~:(Jne8 wherH possible. 

,OV\i:.':.vei, :Jue to thA EDdmme sidebng terr · in , th,3 ulifJnment of the road and E !:.~~~O ~iat6d roadside;! 
h:lzard8 ~dmin8g:;: st!rUCIUres, 0pPo;::lin;l traffic, brid(JA piers ete> iengths. Dr ba~ f!e r haw.l bEbi1 in'<'iud(-.l d 
in th (~ design of t.he TSHC thrcu!;J1 1 C' rrjage\!v;.ty and slrle, roads. 

TSRC Barriers 
Th,'.': selection r batriers (ie, ,atltn and ty~w:, ha'~ belE!n r'":v!evj{~,d 2~, p.8il Df t!1e desiqn with the 
t:oi1ovvin9 appro;~ch a.dopte'd: 

Ii> ~. attens hav _ iJerm 'flnHene j 'J i'i,":H6 appwpriFite to provide tmvl'l rs~ib~e roads1de envirnnment 

• 8arrier protection has Di::en mciuded in ~lGGOn:ianc'c \illith the RPm'] tc pr ,teet agflinst roadskk . 
• L .2' rds indw:Hn1J 
> ( ,igh fil l . , mb~n krnents 

> N -l!1-traw}(sabiH cut and fil l ~iOPe'3 (im:;;uding 1 on:2 or stf.:ep :r Gutting 510p% )Po('1\: fs (:(?' (:,;utting 
slopes 

> f\ ajar drairage struGtures 

> 8rid~Je piers. 

Thi3 most f!igni'i'i ~tmt !'lazards within the di2:ar zone; ;,tdjacent to the TSRe caniFlg "iway are the hjgh Gut 
nd m batters, roa !side structures fm'j he t pposmg tr.~ fi'lC i;';treams. 

The n::ladslde batters are up tn - O m rl i]h with 1V:2H batLr slopes and OC~'Ur 31m 9 "i!Jn ifi {~tmt I·~ngths 
.of tile both c.mriag ;:;w .. ,r'ls . 

R 8( sidp ;,,!ruGtures inducle bridg6 pief s, bridge c!ossin('s of\>vat~?PNays ancllGrge dra inagl~ structures 

In dual can"jag < Jay sGcHons with naif",'! r e;jian, opposL;9 traffic streams are sepa ~ ated by rnetii.:.f1 
iJarrier as h T~rf':~ has: 

• A narrow rnedian to mmimi e thIS O\!E:rai! impact of th~;l works 

• a hOi izontal a! lgnment th8.! varies ;':I iung mud l cf its I n~~th , itvith pDte ltia! 'for vehicles to cross th.:o: 
narfOV\I median 

.L :1 ' 
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• sign ificant P' rtj ons (:if heavy vehicles 

Q high traffic volulrli?s 

l ,c. /-'I <l f-'I(l7Artlon 

The TSH,., '.viii C'3r I up to 21' ,000 vehicle. per ay (~ red icLd 2042 traffic V(lltUI1~) .. (if 'which 
appn')ximate!y :10'*, are corm118rciai vpnicle,. 

In accordance 'v'!ith the DTMR Hoad Planning and Desinn M,;Jf1I.ltlI (RPDM) Section 8.:2 52, Test L.evel 
4 has been adopted as a I'nini!rn ''I standard to reflect the relatively high proportIon of CO!Tlmercial 
vehicles in the traffic stream. 

Compliant Test Level 4 barri rs include riiJld concrete barrier, modified thrie tv; am or wire rope 
bEHfif.;r. 

f..s 81 outc._.me of il112 :-:::afety in design process, it ,..las identified tMt rig'd concrek. [,an iel" and 
modified thrie bearn barrier have !.,-,ss, driver exposure risk foliowing an ineident TheBe barriqr 
systems perf' rm satisfactorily VJ! !'lout maintenancE: inf:ervt:;ntion out.side the zone of impact. 

The use of 'wire fOP "" barrier sys-teims was aVt1 ~d f;;d due to the i Ing len9iths of compromised inti'l<grity of 
the wi re ropH barrier s:ys;u:n ' fcllowin (~lVeh ic!e IrnpHct.s. Thi,v aspectf iNk€: rope barr~Br syster ,$ ~ s cd 
con :ern on the TSF C du ~ to {,; potential kr rnu 'tiple incident ,' due to !?nvironrw.mial fador;~ (t\~ to]) 

f ( 1"' 1/1 II dill I 

• Exi:(?H)a! (f.lutside shouk'er) b<milCf I 'in prot~"ct steep 8m for inch: ~ut' attnr f3Gt/~' and t)lg fi flll~~ 

• All bridge pie 's C'n d b id9~ apprm.iches zm? to be prcti'!ctefi by bmrier 

J\ II III Ih Ill! , 

• r ~orE! consistent p e rrf liTl11'lnC8 

• PerformancE: i2: not irnpa ,;ted by pavern(~nt OVEH IBYS 

• t:J1 lnoj' irnpaGts do not degrade the perf rmane ; of the, barn r sysLm. 

Other Roadside Barriers 
CHI'i!?r ro t"l :1s.1d() b C:Ulif.!i S have tw: .i~ n a sse SS€;lj us j n~J tI' e TMR Hoad Planning and Design Manual 
(Chapter 8) . 

Generally, all ;ocatjons that do not have tra ersabie (1 on :3 or t!3t1I~r) batier~ have bf:.<en prok ded by 
·w-be".m barrler. 

e c o 9 U ur Facili ie 
Emer. ency stopping and U- um opportunities are i~qu i (t-; ! on tile, TSRC t fl provide access for 
emergeno';y sen.!l ~es ;;:ind rnaiot(:1nanC:8 vehicl",;:;,i. 

(II f'Jk)!"t Stff2,et int€l!'change v~a tht; Gverpas,.; strU(hl r'~ 

o WdTego Highi!'Jay {I,cW~st} intercl H;mg(~ 

• Cecil Plains Road interchange 

'lue to the limited opportunities to chango csrriatJ8\:izys ei'1Bt of Mort Street, dedl.:;:r.:!t€;d erneiGi :,nGY 
stoppin£J and U-turn facilities have bGfm included in tho design. 

.:: , 
". 1i : 
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Median Crossing Requirements 

Tile specification also Cr,1!iS for the median bn:laks to allow for l:;mergeney vehicles to be able to cross 
whem there is a Gontinu{)us n ledh:tn barrier. 

The sp~dfi(:atjon calls fer the median breaks to a!iO\v fo" emergency vehicles to b€-} al ,Ie to Gms·~ 

INhere there is a crmtinuf)us median barrier 

The eastern section uf the TSRC has contmuous con.cf'~te medl?,r\ as a ·propriate where';er the 
grade." are greatf-~r than 3/) and the median IS k.:;ss than 15 metr~""s . 

In this area emergen.y vehicle cross overs should be provided at 1:1 maximum of Skm spacing . 

( I II" I;';! PII/J//( Vr>tw:/P<, 

For other vehk:le . ':, be abie to turn tlie mediC7Jn crossifl:Js should IlzNe a I.';-OSS gr~Hje less than ::l%. 
}-\ustroads tabl .7.3 f Austroads {"Uide to Rt ad De~IO ' 1 - Part 4 alicws forlargL verik,;!es to be abh;; to 
tum if thert:: is 27m of c'ear ci j '~tance fDr a 19m semi-trailf;f to turn In , and up to:3 m '{or aJ double. 
The vehicle speed of this rnanOtHJVf€' is h:;BS th-"n 5 lm1!!w, 

The '~~ear opening of the mecHan is to allow for the swept path of t.he design vehicGie {Type 1 Road 
train, . 

fA ' / (PI, ) 1(' PUI 1 mfo: )1" 

" ;'~i! tEmanCf'; 1IE'!lii;IGS \/,,1Ii ix.:> .'?ibic to use th :; GGnerE~ ! Publ"c '\.J .-1 1m facilitie.s Hnd the ioeal road 
ne:vi'l'k. 

r"iaintenanee vehicles ~vill on!, be; a~ ie to. l1se nrliTDV; n .edi'J!1 brB3ks to aG~>~;s the Ah'3f c;arr!.a~;eways 
under full traniG rn:Bjna~~8!T1(1nt. \3:31Ji;,Q access to li)cai roads wH' also be a laiiable. 

Median Crossing Design Issues 
Vt/hc.;;re thf} -rrlR(~ is a .4 ~ ;;~nG rn~2l{,Ha n rHvi"jed road etlst tJf the. '\2(~;vJ Eng~and }1jr~rn:vay ~tifj~h a v;/ide 
in{-;;· .. i ian oJ approx~rnate~y' ..; 5 111 ~l1ed ;an there ~s an OPPCHtUf1!ty to prDv i(jc' ·a l; ·~turn fa(:: i ~~ly in 
SGCcrd 8rlC;:' with i\usi:ro£lds. 

Wl1fxe the ·rSHL ;::; a 4··;3ne mt~dicm divided rDadeast .J th~~~ N,3W Fn~)l8Ind H1ghviay \~kh a narfO'N 
rnedi:ar of 'j m inner shDu!(lms, ihm.-;; is, tl1su'fficient widfn to 8l!O\iV for avel"lieis toO pu 'il over inti) the 
inn~'r s!lt)utder to then SCCf" SS the rn6li ian bn~ak 'for :a U turn facHrty. ·fhe CQrlt.l{'itL. rnec+:Ti barrier at 
1. ') iii hf:'llght wiii . i'f~vfmt tile drivELS being an!!" to see vehicles corning in the opposite direction. 
Th8ref:.HT: tnt. u~e of the median break to pnvlde a li turn fac! i:.j cannot b(:'. a!i0w",d U li{:lsS l:he T.::>RC 
hat.· been placed u Ider traffie controi ",nd tht1 tr".fI'!c llaS been f:\t~')PPf)d . 

Narrow Median Crossing Detail 

-;"he concrete. rI16cli<';n barrier will ne d to b J continuous arnund any curve 80 that their G~ash ratin£~ !5 
maintained tI' .'··'refe re no rned!an cros.:ings y i!l be pi:aced CHi a GUN'i}, or ';,vitriirl 4 st)i'"'onds of travel of a 
curve ("I 22 m), eV,Al .if ~~ight dic.tcmc8 ;8 not . n issue. 

13ivel1 that th!:J innBf' si1Ou ~C"i,ers arc only 'I rneJ:re wide providing :Ei clear open in!?] of at k';..si 4 rni~tr",:s will 
cr0ak. a hazard to the oncorm 19 traffic. Crash clrhions wiH need to be p!aced at ci21ch end of the 
concrete barn ,rs to reduee the r. msequence d any r.;fas •. es that nay I .. CGur. 

Designed Median Breaks 

p( '-;.· .. 1 JIc~ '- (II ;<:lit()! I.', 

Tile ability to p~a{~e medkm br<::aks Of) tt ,:. eastern secUon of the T -'He {.s.as.r of the New En9land 
Hit~hwa:") is ;;Lnstr~i · ned by th , Vt3~1ica! geornetr.'l. An initial a;~sessment identlfiec iOGation<l: where the 
grad8s <:Ire ieB,:-: than :3 '/0, r"c!iih~tjng a po~enti' ! medi,an cf."ssin9 location 

.• ,:'.; 1 
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Start Chainage End Chainage 

600 3700 

41 00 4690 

5540 6070 

6580 7 170 

7860 8600 

12 450 13040 

137'70 14210 

VVhile thps ' areas are less than ::Wu , other geom~t!'ic issue- may' prevent them from being ace pta' Ie 
turn arouncJ :-m":as, 

AtiGltlOlldl Loce /1 JI/ 

r ? .3 Ii _ 1 I Tl 

Cl'1ainB~)t:l 2 ~jOO is situated in 2irl {eima -of wide m ,;:.:,1:an • nd rql~Jtiv,,:', ! )!;:1at grades at t flH begtnning of the 
projec;t.. TI1b 8!t~H can provlde <:'1 U-.tWTi are,?: that rn{~f}i:s Austroad,3 fElquir wnentG, 

Th~, design vehjd::i ~an rnake :;it U--tum fron the k:YH !ans) bas\qd on n'~ rnina; wideninfl of tho Otft13f 

edjJGs, This nli;<.11 g that the des~~l vehicie ,-i(;u!.d only be ab!t: to do the U -tun, under s"(opp,,::d 
conditions on U ~e l·SRC::. 

Th~; rldVantegEi of a '.Hum 'fac'Hty hme j;; that rnaintemH1ce i;mel ern(-mj enGY vt7 !i i de;~ G!3n Barf'I'I msko 
tu(n ::.'~, at th ~s locHthJn. 
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Cllt:!inage 4500 is situated in an area of narrow median adJacent to thE; ~"urphy ' s CrEJek Road 
overbridge. rvlurpby's Creek Road is a dedared Main Road and under TMR rnaoagr; rnent. This 
iocatlon ties into the oid Murphy's Creek Road aiignrnent. However 8 subsequen:. review -)f the 01:1 
road shows that ir. has b€;""'!1 removed at the southern end and examination sho'.,'1s 1h"!t tlr conn .ction 
'NQuid be very difficuit to t"E.lnstatt; given thf.. n·)aHgnEd roads !eveis and location. 

The connection to tn.., north from thn Br~sbane bound lanes of the TSRC has been made, suitablc~ for 
mBintt~!iHnce ' ehicles only. 

'r,:~ in,~qe 8 70r) (Mamtenan(:e d('ces~ V:A puh/lr rOba 

Chamage 8 700 i;" situated in an area oJ steep grade t:An:l narrow m(,dian . The existjnt~ C~ittt~ns RClad 
v'ili! bcf, p(;1Ssjn~1 under tht.~ TSRC in this location. Given t.he realignment of the i.,ja~~ona! Tra ii' and the 
rsquired aCCE;SS r()<l(J'~ in the area , it \V8S t!~ -rned an appropriatE; location to pmvidp maintenance 
::md!or emergew:y vehi ;ie aC';ess at this point Th - j BCceSS would be to ItiClVe the TSRC and to us!') 
the Gittens underp'~ss to re-enter the TSRC on the othe~ SI ·le. This would mean that safe and 
conv;2:nient U-turn fc:!ci1it:l is provlded. 

( I II J~/e ;' 800 ([-me l q~l/q \ eJ I/(. /r- [ /(l .':'," (~ If 

Ch:Elina9'812 EnO !,"' gituated in an f.llea of re!ativel"y fl~t gr::. de and narrow lTIeeHan. This sedior occurs 
between til , two E*"j,Jp ciimb.s :n the easterT s .. ·cticm of tht~ TSRC. Providing a pull DV .. "ff .;)rea in this 
hX~·'.tion lNould be n(':c6ss,HY [() ,glkv{ for distn3f;2.fJd ·'"ehi..,I,,)s to be <~i"ie to stop beforE: continUing t!ie 
second ciinlb up to'f,;ar"jg the NIi:)\iv E:ng;;:2nd Hid!Tway. Cons .:quemH,' on U. ·'.! down fJ{ade si"J '" tt 
provides an ,;!I"!:;a 'ic;r v6hirtl;)S to stop aftt~! traversin!]!J" e first steep dovv!l grEidB, b;;,f'ore th E;'Y 112;\;7<-'1 t 
trav Ase thE> wc(';m:l steep dov!n gr;";lcIE:. 

F u~t.ing layby arf.laS in ths !ry;" tion prDvldes sLrfilc;ent V"Jldth tli,9t if it was deenK,.(l ao:;;vlut::ly nec':~ssary 
a tHtl n 'facility to suit Hlt~ df,~Si!g n vehicle GO' jld bE~ im;l:aLd. h()"'Nev~;r it v.f()u~d {Al ly be able' tG /' perat '" 
under TSHC slopped conditions ancj i~. not !'GGummeflchd due to H e topoWaphy. 

Summary 

4500 

8700 

1045' ./ 

1'1!500 ~./' 

12800 ", f 

1 580 .,/ 

14520 -/ 

'15100 ./ 

, 
." 
./ 

./ 

,,-,<f 

. .( 

-/ 

/ 
't / 

,( 

Eastbound only 

..,rade ~parck;id -n ~'" c1CC13SS to McNan'l' ras 
Road via underpass 

At emer;:Jency arrestor r');E:d 

Grade separat.e"! fire ac'~ ·ss ia lmderpas..<; 
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4 A te eds 
Annexure 01 : P8rforrnance Specifi" stion -. De!~;ign does not d i1eGUy refer to the need for arrester b ds 
to b:: jnst311ed in the ~ mject. Hmvf,vel , the drawings provided for ('/'I'e vehide :ctiT ;'St~3f beds at 
<.lpproxirnate (:hainaqes 9:1'"0 Hnd 1;},"100. 

,.c,.. dedtcatEd vehicle stopping place site has be!':!n iocated on H'le-TSRC l~jt Cha ~nag~ 2G0VJO for both 
"'aslbound :and I/'J€stoound traffii.::. 

o Provides a ri~C'1'\I >3ry Lone for wl:;§.tb{)und vE,hicl9S foil )winq Hie upqrHdG (}::'lst oJ Mort ·Stref.:t 

• Is en a crest, f' .. "':iiita!ing ar:;cel(;:'faticn for . !ehicit'!s ano!" d~j· ·~ fA ttlt" ~tQPpin9 b- y 

• Provid s :::n "f)C. nd travE'~ j tim"" (eOO m) ber..v6sn HIe MOlt Stn:~t? " fi3rr~ps and UK) stoppln9 bay, 
r::(uGing the im p,,~ G'is of tb;:: inten;hange and stopping bay on traffic fbv\iB, 

• i;:.; on a four-ian!;; section of tJ l t~ aHgn rn~.::nt, ~JowinfJ av At~k!ng of SCGE; /ert,tu'lij w~hidf]::; and 
tl,i ntrr.1 -·iniJ ' li f.:ru;)tion to th -OU: ~l tnxffic. 

1lJC \leh ~cf8 stfJpping bay 11as be.jtl d,~signed Fif' a heavy v':hj~_" le stopin~d b-jY !i1 accordar!GB lliith 
Ch'3pter ~~G ef thf~ TM ;:. Hoad PlanmnfJ ami tA";sign f\('lanuai. 

ThfJre are limjfed pubHc tn?il sport faGilith3s currently in the pf;)j(~ct corridor, vlith til(~ (lnl}! public .IUS 
r JutfJ crossing the corridor at New El1f1!cmd High'W8}. 

.A.s the ~r~)f~.C is a major fre~ght ro rto; prJv·sion for public ':ranspart jnfra<:.tnJcttH' , to! r.~ 8 nc·t ~n''':~ udt}d (ju~~ 

to thE .. ~3afety it'npach" 

No pubHc transport lnfmstrLI 'tur€ '.\fa~; irnp;:, -ted by the changes to the :. cal iOad neiw(';rk, ther-fof'>;:; it 
is not propos""d to include !1El\r" or rE;piac€mfmt publi ~ tra sport infrastructurE' into the ProJe:::t. 

7 e 9 
Fendnq !la.:; b13t':n pr-~'!ided within the pro.ieG1: to r:m. vidz"J bounda j _eparatkm of tile ror.~d corrlcJo and 
tI e adjacept proped.i€~ r:> . i .dditim ai ·.ftc:ndng haG be€:n provided to cliscourage unauthorisecf fauna, 
Vt1hicle ~md pedf'.:strian access t) hE TSRC through carriagew;3;y and t!H:: sedirnentation basin~: . 

Boundary Fencing 
Part of the 8mmd:~~ ~:PJ1c~ng for the pp~ j~ct has bf:,en und '~rt;:l ken by the '::;·t;;lte in conjunct1on v:it!" the 
p {)porty acquisition and co StA8tion activities . The ()utst<:)nding part of the 80undary Fene;ing v.,m be 
E:ithf;f i.mdeitatmn by Nexus (&i ~i part of til,: Accon1rnodatio l1 "N arks Sch(:;duie) or dHGctly by tb~ State. 

' .. , ~ 'r • 
1, 1 
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Fauna Fencing 
Fauna fenc~ng has been included at key tauna passage routes to reduce the potentia! for fauna strike 
em the road corridor, improving driver safety ami reducing (·nvironment.al irnp3c~ 

• Coin ide with identified fau a GOfTiclom 

o Direct fauna to cross!ng points under the ·-.ii~fnrnent 

" Supplement the concrete roadsid", barrier in directing fauna away 'from the road cOfTidcr. 

The fencing is to be in aCCOlY."ance with TMR Standard Drawing l~03 and is 'ho'Nn on the design 
drawln(Js. 

Separation Fencing 
To pPJlde separation be1we~~n the TS~~C ud longitudinai property acce-ses and! c:Ji .oad net.vork, 
8n1,800 mrn high !~hain V"ir~ 'ence has bt:e;' included bE)tNeen the TSRC and the !a.,al rr' ad network 
in accordance with TMH StanJud Drawing i 002. 

Gate~; have be~m indudt~;d in this fencE to i'acHitati?c! ircainLnance and f;;iI,8rgency aCI:;t'lS::: to i,hE) T"'I~C 

and !2ire shown on the dra'Nin~r-" in the R~)ads and Safety El rnent of the: /\.1 .- DeslJf1 Drc.l'win b'..~ 
Foider. 
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TSRC Evaluation Questions Nexus 

Question 10 

T72 

T73 

T81 

T82 

T94 

T97 

T99 

Report 
Reference 

A1.2 

A1.2 

A1.2 

Al.2 

A1.2 

A1.2 

A1.2 

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. 

Please confirm your compliance w ith these requirements, and what impact, if any, this has to your Proposal including 

program, cost or other related items. 

From your Proposal it is not evident that the design of Morleys Road has complied with the road width required in 

accordance with the Performance Specification, Exhibit A, Table 3.1. In particular, the road width must achieve the 

following: 'Access must be suitable for use by a semi-trailer with adequate width to pass a car' . 

Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including 

program, cost or other related items. 

From your Proposal it is not evident that the Sight Distance to the exit nose is achieved on the TSRC westbound exit to 

Boundary Street in your PAM design in accordance with AustRoads Table 7.1. 

Please confirm your compliance with these requirements including sufficient information to describe how this compliance 

will be achieved, and what impact, if any, this has to your Proposal including program, cost or other related items. 

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 

at a slow speed. 

Can the State please confirm whether the State or Council require a wider cross section for Six Mile Creek Road. 

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 

connects with), and it must be suitable for use by a single unit truck with adequate width to pass a car. 

Nexus has nominated a pavement width of 5.5m for Morleys Road. 

Nexus 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 

speed. 

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. 

AUSTROADS Part 4c: Interchange, Table 7.1 requires that 215m of sight is provided to the exit nose for a design speed of 1l0kph. 

We confirm that 215m sight is provided to the westbound exit nose for the Pre Agreed Modification at Boundary Street. 

Please see Appendix T81 

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. 

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 roowoomba 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 

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. 

Nexus confirms that the run out area for the entry ramps was not identified in our proposed design although we do acknowledge the requirement. It is not evident that run out area for entry ramps has either been provided or considered in the design of the Mort Street 

Interchange in accordance with the requirement of RPDM Chapter 15, Figure 15.6. 

Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including 

program, cost or other related items. 

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 

requirement would involve realigning the ramp to reduce its overall length resulting in a corresponding minor downward adjustment in the pavement area. The structure 

over the existing railway would require some tapered shoulder widening (0.62-0.00m) with a minor 

Please confirm in relation to Hermitage Road / Service Road access to existing industries that the design vehicle for the 

turnaround facility allows for a B-Double as a minimum. 

change to the area of structure (ca. 9 sqm). 

Nexus confirms it will comply with these requirements with no impact on its Proposal, including program or submitted price. 

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 

movement. 
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TSRC Evaluation Questions Nexus 

Question 10 

T137 

T140 

T141a 

T165 

T166 

T174 

T178 

Report 
Reference 

A1.2 

A1.2 

A1.2 

AU 

AU 

A1.2 

AU 

Question 

Can the Proponent please confirm that the Toll road signage complies with the TRU M draft guideline, Toll road signs: 

November 2012 (amendment 18) and have also made allowance for Sign TC1810. 

Project Specification, Section 3 3 PROJECT FUNCTIONAL REQUIREMENTS includes: 

(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; 

The DTMR Cycling Infrastructure Policy requires projects to provide for cycling in transport infrastructure. 

In addition to crossing facilities at Murphys Creek Road and local authority controlled roads, to comply with the policy 

Proponent Response 

We confirm that we comply with the TRU M draft guideline, Toll road signs: November 2012 (amendment 18) and have also made allowance for Sign TC1810. 

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: 

Cyclists can be accommodated through the listed intersection / road corridors on the 2.0m shoulders provided. 

At Mort St, the Mort St Interchange Overpass (BRll) needs to be widened to allow for a pedestrian footpath on one side. 

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 Toll road are required at the following locations: 

• Mort Street (including through all intersections within the Project Site); 

• New England Highway (for the alternative "no tunnel" offer) 

• Warrego Highway (west); 

• Cecil Plains to Toowoomba Road; 

• Gore Highway. 

Please either identify the location of this information within your Proposal or provide the additional 
information/clarification in response to this question. 

Can the Proponent please confirm that the truck stop facilities off the Warrego Highway will remain operational 24/7 

throughout the construction? 

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 

intersection will need to be approximately 2.0m wider to accommodate pedestrian storage in the median. 

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 

$1,606,000. 

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. 

We confirm that the truck stop facilities off the Warrego Highway will remain operational 24/7 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 
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 10 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. 

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 10 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 

interchange ramp) on Lot 1 on SP187181; 

C) pavement as per TMR drawing 611867 (Nugent Pinch Upgrade); 

D) toilet facilities (50 m2); and 

E) sign age, 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.pdf) . 

Can Nexus confirm these requirements are met and annotate their drawing accordingly. 
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TSRC Evaluation Questions Nexus 

Question 10 
Report 

Question Proponent Response 
Reference 

T1BO A1.2 
Can Nexus please confirm that the Weigh bridge 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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Warrego Highway (East) Grade Separated 
Intersection 

Technical State Clarification Questions - NEXUS 
(03.02.02.19) 

The Technical State Clarif! 'c:hl(Jf C/uest,ion T98, issu .d on ~ j\pri! 20 '15, is the foHo\lving. 

The State reqaests that the Proponent provides a generalla)-'out and 10ngsectio1l that 
desci ibes a system interchange between the Warrego Highway e{.st and the Toowoomba 
Second Range Crossing. 

The system intercl1ange must: 
.. comply with the DTMR Road Planning and Design Manual 
• con:ply v'lith Austma,\is (;uide to Road Design Pf)rt 4C: Interctumge.s and as spf;dNm,i below: 
.. be configured 115 a two Jane exlt consistent ~'~·i'itl1 Figure 2 a (i} or Figuf'i:~ 4C .. 6 of the: TMR 
Supplement to Parl4C ami <:onsistt1J.I1't with Pigure 1L3 of Austr-oads im:!udillfl an auxiliary 
lane that is not less than 300m long; 
• VI{)st'bmmd route from tile existing W<3It'rego Highway to tho Toowo.fJmba Second Range 
Crossing being the through f ,ut'$ (te., vehides; travelling westbound ,tn either existing .fane 
from the Warrega Highway to tbe TOClwoomba S{)cond Range Crossing must be able to effect 
th;~t man'CIeu\l'n~ without needing toehange lane,s); 
-lie configured a::; a maJor bra1H~h connection genenll// consistent with Fi~gure 1'1.8: of 
Austroads "!;'l i th the t~a~-;tbounrJ route from the Toowoomba Second Range Crossing to tflr: 
Wrfrego ,Highway being ih _ thrOtlgh route (i.e. vei~icles trave!ling eastilOund in eitfH~r fane 'Of 
thfJ Toowoomba Second Rfmge CrOSSing to the t~xi··'tin!1 t l.VU (ane section oftlu! Warrego 
Highway must be able tl) effect tilat mane :ouvre without ntK~fiin!1 to change Jam1s}" 

'Wotwithstanding AU,Y;iroads P~!rl1 'f the lower traffic volume from the Tcwwr omba S()com:1 
Range Crossing may be in the dght hand caniagew(£l}f 'fo facilitate the tbroufJh route 
requirements; 
• not provide for any other tr~ji'fic movements; 
• not inc1ude any single lane i;arr;ageways (i.e" afJ canJ;lf,ICways mu t be two lanes west of the 
point where they merge or tliverge; and' must IJe tHO lanes plus auxiliary lane as appropriate 
[in terms of configuration am/length) on tbe mainUne east of that point.'; 
• include lighting at all merges and diverges; and 
• avoid any impact. up to the .4R1 2000 ,yf~a!'s flood level along Gatton Cr~ek (Locky'vr Valle)/ 
Regional Council has concams abDut even larger flo oris, bank stability and vegetation 
retention along Gatton Creek}. 

Please ad .. 'lse what impacts if any, tills has to your Proposal including p. ogram, cost or other 
related items. Please response by close Cif business on 20 April 2015. 

Conformance 
t'~exus has d€lve!ioped 8n aiternative 1nt.::rcriiEln;Je am.mg(,)rnent for the VVt1iTego Hiohv;.ay (f..1ast) 
Interr -h3nge ~NhiGh Gompn<f;S with U"le PerformancE: Specifk;ation and thE: additional requf:?sts in !t18 
Techn~G8! !3tate Clarlficatkm Giu(~s!k,)n T94. By comply~ng Ifiitll tho Performanc(;~ 8pec~fiGat!on the 
dl~s i~~ i1 3 ~ £H) cor !pii0S I.:vith the TMR Road Pk;.mning and [' tOlSign Manua! and At ~trowjs Guid&jim~i) . 

T.- ~' I_ •• '.'! i l)~-.t-t- :'._+:.~ F ',,1<1'; r ,.\;, .;\"!...t • j l:" ~:' 

... li :;' •. ;. } :~~ r t-;- "; ,'.' I ',;,,' .T:;-'J Hi ": Iv.a:' .:.,::: ~~ ~~. Lt.:· :'- ~_i ')I ';'" 
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1 Design Overview 

'The int::rS€:.Gtkm be~'Veen the Warrego Hi~Jhv.iay (east) ar d the Toliroad has be,:it1 developed ;;l,B a 
system interchange to prov'de high speed ,-i jrectionai ,~onne!.,tioi1s Dt:')t'Naen these two roads. I ~:f'?,y 

featums of the lntfOwchan~le are: 

• The priority' !Dute between til; Warrego l- li!Jhw::W ~east) and the Tollroad, 

• II ramp connections arG' developed for a 110km/h design speed , 

• The Warr~go H ~gi' \N"ay (w'_stbound) to Tollmad movement passeS ()V'f;\r the existm~J Warregc 
Hi£ltWJay (eastbound); 

Q ThE: new infmgLructure aLii:;:'; Cit Impact thO'; 02,LOO fiood extends as reported f r Galt on Creet" 

e Aliowed traffic Hl(JVen1er ts 

> V'JalTego HinlTWHY W~ tb md to ToHman westbound 

> Warregc ;"-lighway \u?:'Stb .. ,und to VJarre;:w High\' ay wl3stbound 

> Tallroad eastbound [n Nan ,go /-Hgl l'NBY eastbound 

2. Traffic 

3. Road & afety 

Seed 
I design spe~Kl C[ 11 Ok 11 a!:> bC8 ri USBd for all rnovements. 

r or 

i live e rr ngerne It 
The diverge arrangement shall comply 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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Refer to the fol lov/ing cl r,,~'wlngs for details: 

Table '1 I T94 Re:;;ponSe DtlSi{JIl Drawings 

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

Long Sections 

Figur(~ 4 belovv illustrates the T94 mocHfiiCld layout for Warrego Highway (ea~~t) ~ nteI'Ghange _ 

1\vin Bridges 
over- ToHroad 
o\t'~}r ;l~!:arrego 

r-" ~v~y 

ThiS option is 8. (¥cH.ie< sep\~1 rat~;d dirBctiona,1 intf.';;chanQs w'hlch providi.% the foiioV'.iing franie 
n'i t!\ff;fnent:s: 

> N amago HighwaywfHslbound -'0 T :':liin:.K :ld \MflSibnund 

> VVaiT~igG' Hir~lwJ:ay 'N6StbDl l fid W 1.,h'Brregr} Hi~!hv\laY 'NeE,HKLaKi 

> To!!mad eastbound 'to Warreqo Higt,'NDY ei:istbouncJ 
> ':/Vam?go Hi!lhw<1'f' ew:,;tb,"xmd to Wanf)~Jo Hi~~h"',IB1( e;:l st/JDUn(j 

Key leatures 

o ThB priority aliGji1ilvi:mt ~.s fanl ti is; VVaiTego f-jighwa~{ {east) to the T()l!i oad, 

.. Th~:: \/.}8rl"ego Highviay Vii8stbound to TO:1{O:ad 'N€:stbound '1vi!! be elew:l[f:;{j ever the eXlsiin,; 
VV;mego Highway ;"l8stbound c"miag8'vVclY, 

• Fer driven; to mrrmfn on the VVarreqi) High'way 'NGsUJmmd c:arriagC:;lv'i8Y a dual Ie.l hand nxrt is 
provjdeo, 

• Tht; E,xbHng Warrego Highway eastbound wi ii be retained on it! !flxislmg fl lignment v"lth the 
exclC)ptiofl of a 40Gm s6etion bf:twaen ch,2iin,~g{;s 650 and 1, i 00 v .. hkh i5 r~8iiSlned to tie--in VviUl th,,') 
ToHro{1c1 to \/\larre~1(l ~· " ~gh\Mgy cr~'nn ~3ction . 

(::': .. -:- ;; ,t :: , ":: J p .,r ; , ~ ~_ /" j ".2-L1G .~'. 

:'l \ i! ;~, L>' r ,Sr"\'-:,- · ,,· 'tt Tj ~'1 Hi~I' ;~.i:1 'l 
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• The \lVarrego Highway eastbound will mer~1i] 'Nith the Toilrc)';:ld as a two lane ramp and wm mergr} 
over approximately 950m (I.e. dropping fronl 4. lanes to :~ ~anf!s), 

• Thfi \i\/2Irrego 1-1i~J hv"ay ':l8Jt,tbounel and 'fol!road rncrqeanangement has been dev<:loped to 
accomrncdar.e the Postmans Ridge ! nter~;ec-ti(!n , 

• Tw~n br!d~J \:";S fin:: fi.2qU]r·€,J;.:! to sp:an a .:n)ss ttl€.1 VVarrego HighV\I~lY ~'astbound c.r:in iag(-fway, 
Sight distance '~onfonnanci?' data is provkied in ,t:.Jtactwnent l\ . 

4. PUP 
ThE! most signifk:ant s·-,tViC8 identified in thE' vidriity of the VVaIH:.:g(') High\;v;)¥ «(~ast) ~ ntf;fGhange is a 
T!~ ! ~tra Optic. Fibre (28 C Jre) . Thf~ TEmder Design identified that 8pprox:rm?itoly 2km of this service 
wouid !Jl:iJ ilnpach,:d by the nf~'.'\f int c'fchfHlge 

A 1;:+0 , a~ tiV2' tie·,in behf1€'t?n thf2i Toilroad anc~ the; VVfifrego i' ii9fr.JElY has shifted h) th~) east, an 
ade1itional O'V!Elf !w:aci eleciric;::)! 8f,;rvic~\ will cd GO n~~qu i re n:;lot~ation . \Nhiie there i';t no infQrrnatiDI1 
ava:Jabh"" on th iS service ~t a Pf)G8IS to be a Imv vC!lta~l'a cnnn6ctioll (baSlK'l on ViSiJHt insp"'lction). 
Approximately 2."'Orn of the sen,lk:e \vill riE:~(:'d to be f'GiYj i\JVYSrJ and r ,·located. 

5. Pavement 
-rho p'.fJ\h3 rnE~nt dns{~jn fer thG f f)ad and rarn p~~ is unchan9f;~j i rorn U~'i)(-; l-t1nd(~r [} :'Jsiqn l~his pdvernen't 
~s (!escr~b~,~d ~ n -reb ~e 1 beJo\Jv: 

Surfacing, DG14HS 50 

PMB waterproofing seal Y 

Intermediate, DG14HS 50 

Base, DG20HM 240 

Prime + seal Y 

Improved layer (Cement 150 
modified) 

Subgrade CBR 5% 

in additkm to thE: n~,,;w p,avt?ment, it is possible te ;;tl\~nrJthen/ov€i r ~ay thf'~ Hlerge area whena thl::;> 
'j OllfG8d net} into ttJ£~ e::listi nt~ VVmT0!Jo Fiqll'N?3y. However, no inj'ormcrlion is aVH~ lable c;\bout the 
€,xisting pavernent "xmti9urations, Of structw<.'! j and funGtional (;ondW;:;m . Wh!ie no ld" rmatiGrl is 
availElble, an o'iJI'J r~;3y th ickni;:;ss of approximately 200mrn th ick asphalt nic:1Y be appropriate ; 'Nti ich will 
c~;m$ist of 50mm JG 14HS surfJ.cing I Ciy~~ r +- 50 rmn DG1 4HS j'Ti:erm(;1diat€! !f;yer + 100 mill DG2'lHM 
b3 St:: layer. 

6. Geotechnical 
Fnxn tt1fj ;,;tart or the ,~ linnn'I\~nt to ch<:iinat~e13(jO thG V\(mT'~~Jn ! 'Hf:jhway East intercn!~ng(3 'tmverse5 
aHuv~urn 8SS0G ja'~'ed 'Wittl (;atton (~~ r~;;.,::~ k. The a l!uv~urn ~s df!Scrib€d 8.8 st~ff it. very stitf siay ci;:: .. y and is 
underlain b~l res i;:! u,al soils of 1. fJ ~3attGn SandstonE~ rnernber. For the rama~nder of the aHgnrnent t~-- !e 

1I1 : ~ ,~ :.~'-_ :·.i 1 .; .:: .... Jo!1· ' i_-·~l\ · _.j t "':1 ;:.. ;.; ).-.:... .. 

Dr-L -t; .; ..\ n ... ,. : rt Ij' .i:; .n,~:~~" 1i :'::lL'.", ~~ . ')':'; d ;· ( ' :Lj \. !. h:-:::" , ~ 
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g~oiogy comprises the interbedded weathere ::-,iltstone and sandston rocks oj' the Galion S.:indstone 
rnei'Tiber. 

Th .. } approa h 8111t)ankments for the \!Varrego Highway OVerpasi':~ are greater than '10m height. The 
embar krnr.'mt cross-s6Gtion thf,}reTClrE! rrequires a single 4m vvldG bf::rlch vht~r' tU:; helght..,xcee'J- 'lOm, 
The embankment side slopes are 'jv:2h. {,asad nn the adjzwent Guts the rnaterl21 ttrat can Di:; used ]0 

these embankments will cornpfise f!;,;sidw.ii soli and extrem~!y and mod~';!rat8Iy weathered sllston 
and sandliiions, These materiais typically pr':,dUG8 Class A and B mat,3rial OnCE! CDmp<:H~:tcd iii pjaG.~ 
and a 11omogenous embankment profile can be adopted, 

Th£'3 founding conditions 'for the embankments are competent and typically compris.:-; stiff and very stiff 
SOil'3 , Foundation pr paration -wlli comprise cleafin~! and grubbing and stripping of a minimum 400mm 
tOpsOIl. 

The residual soil;s 81"1 fYlod;;;rately to ( U!IIY re;:lcth!6, ti1Greforf.~ for th(~ lew-height ::iecUons or the 
crnbcH k" €'nt 'iess th8n1 .5111) , 07m depth of fG:mOV6 and repiaG,;;: is (i~quir ~d . 

A small cut is requirec atthe start ()fth~3 aHgr rnent. Forthis seGthXi 8 1v,2h batter is fHquired. 

7m Drainage 
The d.,sign of HiB drainage for the ;":visE;Li Wm-rego , ;ighwGY (I~~ sf) interchange (T94) is in 
acc::mlance ."lth the pri nciples set "ut in SGr i\"~ du':;." A i;;·ub-·scile-!u !e Aol -. D'l DminDfJ8 Tender D!3Slijn 
f~9p1)rt 

Below i~, a ~,unrnEirl/ of jl'~ diff:;-srencp bt:tN€en t.he Tc-':ndef Des(gn - Co '~'f 'rming PWDnsi3! and the 
'>Na,T0:Jo High'.Nay {ei:.lst) inte(ch8n:.:le re-de:sigrr 

• rrl"le inb:H'Gh ;£1n~le; pr~.Jposed to OS cc:nstructe,rj on the 30uthf~rn s)de of the existing \h/arrego 
ri i!~h'vvay . i\H thG ~nfrastrUGtllrf~ ei..e rnfH.,~t~) associfltCti \':v·~th th£~~ interGil;3.r"'lgo re,~de~;li~}n 3['.:; ~ocaied 
outsicie of irl8 2,000 ye;:;ir /\/-{I f lood extents as predicted in ti le LccKy.~r CreeK Flood R~;,;I, 
~\f'anagement Study (SKJV1, ~~O~i ,1.1) (refer to Fi9ure :5) , as~d(~ frorn onf~ se~~ imant ba~~,~n 8j" i~ha~n:a ... e 
ecr , D ie 1:0 1JIf.l cornpact dim '-;ns\'-ns of the t.ediment DflSi. i , the impact of the b<~;:. : n on trl8 regional 
Gatton Cn:ek -nod ccnditiong '.vi li bf'; n()}}Ii~li b i,;l. 

The proposed drainage (h::s.ign rnaintains thiS ,:ame hydrmJlic i:md wat~r quaHi.y perf! ml-!1Cr.> a ~ ttl 
20nf rmin(J Propo~:; :li dl-,sfgn, 

{...;.. \ ... J , j l~t ":or;-r~':-::l'-i r .t.:( :,:· ~' •... ·;lr .. -1 F ..,.. , 
. ·: : "'i~.r: , ; -' ~~' -. ;(f -" ;I)_,r ;, t:. •• -!::-. ;V"ilj ~,-~~;_~:_Jj IlIt 'oi I d 
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It h3 not (~}X:PBctfjd that the ney\/ ~ sed ·g.t}{)lTietry of the i nterchcHl~!e v-liU jrnpfJlct thE; ! 1o i~~,e ~T ~ cHje ~~ jng 
cnrnpieh;;d 'for the Ten 'ler Design , 

9m Structures 

J ~ '!H 8r-\o >~ n \lV~~rrego t-~ illhv'ia'y (fJast) Brjd~Jes carry th~:;: l'-'!3 F~~ t; O\:7~E'T thE: \lV~~ iT~~[jO ~~c~i~~ hv~f8y f;,8stbound 
la'1('s. Tl1n bridges an;; but!- slng:e Speir! structuP?:2< :3t\.Om long cst ISi':rl ."butments 

Each abutm~mt is 5upp·x'I,ec; by i~ spread tooting on mnderateiy \vealhelEJd sandstone with the 
abulments Tetsil1l:'.cl by reifl'fo f'Cf:d eClrth wall::; . Thf) C! '~;2:ranGe undf;r the bridsF'3 (to the 'NfHn<;,~j O 
H~rJh~vay) is a. "l nil. 

· rt: ~~ d. ts~ck "for ti1~1 €~8F.ftbound brirJtjt} js 1 "1.5rn \;v~de vJh i!e the VV0 stt)OLJnd brid£~e:- is vi 1.'Trn '(tv~d(;: , V\f~t r1 thf:! 
difference a r~)stlit of sight widening rtA.,(uirenv.:nts, The \j€~ck consists of a 20(; mrn (minirnurn) thick 
s~ab '~l;ith 1 Q rriiT~ thick vi aterproo'f rnenlbrane and :60 rnrn th ick d 'HC~~ \tleatinn surt'acp . a ~s also on a 
3~;., supere,evaUon and has 1:\ Hxed joint at. each abutnl(O~nt. (j. nnk slab is prnvlc!l:~d at the pier SUppClrt 
whicl! pn)vk:le8 Cif.ick c'.ontinu1ty U·ll";)ugh the In-situ tOPPing ;3lab 

The. bndrJi:-, has '\ ,100 mm high medium perforrnance !.JOrlcrete barriers. 

A c! rn Im l!;:! rel!(':vin~i si,,j) (meaSliri2,;:l pf7,rp,~,nd icu!ar to i1 but l ent headstock) "Ni!! be provided at both 
/\butrnents /\ and 8. 

F. u ,-, j .t.l., _ ~ ',": i- : ('r " ;~·~ · , jl·4f i,., I!t.~· :f'. ·; 1 ~ ' f':~! t 
~ \., i j ,·.n ':~;"i F:'!J t '. · ~ rr '~r... rl;')~ \':"'~ " : .~ F~'t ·:~i) I t,:atcJ,an9t~ 
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11 ~ ITS 
The ITS schetl1(j 'will npt b~.~ impaeted by tti8 reviSeld jnkrchan~le IcWnut. From a fun ",iion persrective 
over t1ei~Jht detection, Vi\;18 , and Ct~T i inff~}stru ctn€ is sim requin3d. 

T,':,. . '0;.- I'd." ... 11 j f : -·n.>'t:= I"::':';!;J!'~ r .;,:.;; 
Or -\ :': ':, ~ ,<, ~~-.< I Jd ··· .'~ r&:.:,[0 j' ;:., i:."J ~ E~'( t) 11 ' j: .. 'J' 
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PART 2 - CLARIFICATION QUESTION 

A.1.2 - Road Geometry & Road Safety 

Attachment for T165 
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! 

TENDER DESIGN 
29/6/2015 @ 2:28pm 

DETAILS & DIMENSIONS ARE SUBJECT TO REVIEW OR 
FURTHER DEVELOPMENT DURING DETAILED DESIGN 
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3 A.1 3 Pavement (P1, P2) 

3 1 Ex{:-)cutive Sunlmary 
This prelim;noiMi Pavement [Jesiql1 R;~,port detaii", Nexus Infmstructure\') T~nder D8f,il:jn fm pavement 
as part of try" TSRC Project A nun be,r of options and :,:;erritivity analyses wer , indO;:~i'takt;n L 
deterrnine the most cost~effect!Ve and va!ue...for .. money pavement so.ution. Consideration was giv:n 
to initial cnnstrUGtion and main enance costs; co nSXf'U ctability , perforrnance criteria, sustainabmty and 
potentia! traffic {jiSlUptiotl5 al 8 to rr.aintenanco. Tht"" Clverail <.i:;sign process and recamnFHldatinns ate 
summarised below: 

e Threfj difff; f'en'i: paV(HnelltoptionSWEm~ inVFJstigated ~md developed HHOUrJh d£lt8iled analysis: 

> Full Deptri / ,sphalt. (FLA) 

> Deep Strength Asphalt (D5i\) 

> Hexib!"" Composite (Fe) 

• For the SGctkm t"rorn Warrego Highway VVest to Gore Highway, 'TI additional high quality granul~r 
pavement opUOnv'lBS also considered 

,. .J., nunber of alte natives \Ivere t~onside(6{j, fl . . Sta~F3d cO.1stn.lct.ion , hi9h modulus b;lS6, C6f'iGnt 

stabilb?d ~;u:J·,bas'i::$ lNith higher stiffness Bfid dii'ft::;ront ,;mp!mit surfacings 

• T"hi;: opUon~i \V6PD as;.:,)~~ssed !n te rl'Ys of de~:; !gn tiff:; risk of fanu n:.-: , rna ~ r~tet· an c;~ n:~q uk::::~rnents, 
whde-Gf-iifc' pEo'rform'iH1Ce ml1:i COlT.pjh:H"iCe to UK) specified pE,lfonnancb (~r!ti;; 'h:;! 

II p" sessnr;n[ of tilf, pdvi:,rnent f.;Omj.;lGi ~;ition optnns in;:;lutl(!d 31 sii.;insitiviiy ana!ysi2. c,f the jiBGt err 
variation,;; in ;nput p<:i ra E,tr .. rs an ' n ateria! propmti,;;s 

• Any of the p!;lvernent oJmpositions could I'la in I)Bl::'!n propm;t,vl, .'::is Hi,:', expected PEJrf:,Hrnarv;c woull 
be v,'!ry sjmiia , and ,:t!i comply ;,Nittl the D(::partm!~nt of Tr,:.msr,;o; t and M,,3in Hoads (DTMRj 
p8vernt~nt d"--.B !~~n ~jtan 8rd~~ 

II f.\LY [>;n~1fJ (:~;aded ,l\t;pha,t (tJf stand;Jrd I)C:J1 4}~lS) or ~:tone ~Jiast~ c. Asph3tt ~·t3~v1P,) ~~::3n be used as 
SUIT8cintJ. but the SMt\ appears to l'lRlff2; s!ight1y bHth~'r performance beneHs. 

Nexus infrm,tructure wiH mitit] c.~te ~H1';[t' IT1 (1n; p(~rf 'mnpnGe ris.k by using i'!-y~ornfTJIsncled pa'Ji:ifn .. mt 
desj'gn prcGGdurns, f; ":iwlF.Hd iYl2/!E) riab:, re8 ils;ti,f, i·~(;1!"vy v'~hic)e loa -qng fac:(ons (wi let! include TYPE, '1 
f(I;.::\\1 trC=l ins and E>doubies) t:md approprii:!tF3 sl.Ibgr.ade Caiifornta 8e",\llng Fatins (CBEs). 

32 Subgrade 
., 

As ~s e CBR 
Using the abo\!~' metfiodr;logy ·~r.d Hit: ;a'~u lts of the statistical ,~ml1ysk~ (if laOtW1to ,~ testing ;"Ind 
pr-~swnptive vali.le~) . the f ,I"OV/rill design Ct)r< an j slt/eB values {13 Ve bel:'.n determined for use in the 
tender d ,sIgn. Thf::?,se t.'iSslJVT'Jptionr; and detefm ~nations ;"',jil! be 'eassesset in thE' detailed design 
, hase on the basis of f!Jrt.l~ f,;r investigation (!,nd testing of rm3terials proposed for sJbw a le us!:) . 

o gn ssum 101 S 

In \~ut·t()-fH!' transition areas (i.('7. 8m3"! 2t}-50 rn long sBctions), the) ,>~8Rs as pei <~d,j oin jng amat, are 
~!dlJpted , assuming that su!tabira mjb~l rad(~ replacenent or treatment will b~ nanif}d out. 

) l . ; , 
i ~ ~ .'"' ;f ~+ . ; . . ,- I. 

: ; .. ". 
Page 61 of 215 



r' .3 Environmental Conditions 

3 "1 Ora' age 
· ... fer t A .1 ._" De"lgn , Geotechnic;~ ! Ek:ment, G'j Geotectmk;?ti and Ge ..iogi 'eli ~i~p()rl., and th(3 
Drainage Eiement, f 1 Drc\inage Design Report, which b' th pn~lVide further detail on dminage. The 
following is a Sllmn.ar i of relevant information from the repoits. 

• A revie\v ~~f -"he subgrat1i.:; conditions a!ong the al ifjnment identlf!;.d expar.si e soils and variable 
groundwater cond itions 1. S K8Y risks t th(~ paVt::.:ment design. Drainage blan},et~, have beEm 
provided at s ~!ected locatIons within the cuttings and subgmfle repiac\.~rrl\'~nt provided f{K low 
hei9ht en.bankments (<1 .5 (n) and cuttings ~css than 2 m. 

I) The s" bwade f(';p !a(~8ment h,.;jS be:8n (;omi !emc·:;n!(;;;d by 1V :4H and good f;urfaCl:~ drainafl5 to 
ensura sl1rink-s\'..'ell e'ffe :ts on the carriageway Em:1- Fiinimised 

e Foundation draina£jB blankLts have bflGn pro idod in botl'] ernban~Tt ents and euWng subgmdos 
INhere significant ;;eepage is eypected 

• It has b-::en as;,;um ~d tr~ ;;~t seepsge im ovvs wW be higher in the mort ... w ;.athemCl rna criais; 
therefore, fm ~~; :?i Tend6f' D·<::s:gn it has been as,:umed that a drainage biank6t wm bf~ n:':quiny' 
\vhere the weathering is MVV or WGfS>-:: , while no drainage blankets .. 1re assL1rneti for GUmr qswitt'l 
e;oansiv~" soils . Tt)o Hxtent of drainagf3 b :anket \,...,'Il need to be (;0 .fllmE..C at Data'led Desi£! ' 
ti1!l,u[!i, fu rthef [nvf.-}f>tigatiem and gn:.:I.H ;dwat'2!f rn()n it(jrinf~ 

• The; dr8in<;l gf~ t.'iic::mk,!}t ', .. ' W GDrllpris.e a :300 mm thic:{ <tlfa jnags bh'lnkct \Nf,apped in 98ntE;XW(~'. The 
df:i.li fl c-l.ge blsmkB ~ dBt':lii is not a B!andarj i .. "" T '''' treatn ent however, it is consiE,t",rrt v.r jth A.ustroadfj 
and PMS F,:44 rI;;;Gomrnt:1ndEr~ ~on5 This. {'h~'l:aii is PiOPOS,3d as ,Oi 'spf..2 ci fl~ ' tn~~tment in accordance 
viith MRTS04 

3 Pavement )eslgn 
1 .,. 

Sustain£>bmty has b~)"ln a kf.~Y consider.aUon dUf'in[J 6v21!Ut~tion uf i:he: p;.1VmrH';:mt dti1sign optiom~, 

Opportunitief! for US", ( j f local materials ha'J6 b~3€f\ idf.mtifiE.rl and v,!j !l til'; l:'m aiY~;(ld ~'LHihf;r during 
D€;!aHed D :3 ign . 

., 
ou s 

The TMR Pavement Design fu plelm~r;t all . ws shoulders t be non-structural and granular, but thf..~ 
sur 'acing must bi:'; the. 'arne !;.,s that of the ;2ldjac· .. nt lane.:' . The si10uklers ·NF.-He thm >·fore dei'igne ".) 
be n< n··structural. 

3 r 
. ;) 

3 .. 1 

Risk Management 

b r!l o cr 'es 
Th'2"5 sLlbgr;:}rie C8R v'. lues have a s!,.nncant p.ITecl on the thickness of the! pcwernen am] the need for 
'ubg ade trea1:rni"!; ,t, Le. tho 300 mrn se!er't m! or s ft subgrade tre:atmel t. This is i , p' J~i(:u!ar for 
fleyible pavernents \Nll m.: thE~ diffeH1rKe in base thido e';:~j could b~") as high a.::· 'HO rmn. 

To rnitiblat€"; this "i::-k, thE! tender design has bec. ll d€fl/Abp '1-d o<1sed 0·1 results frorn f 6 CBR tests that 
,vere analym~(j to determ1rl 'c the range 01' pos8!bie CBH values and to ld~7ntHy tnf:>. IOC~jOt18 (~lfi d 

;"! .~ rt' e' ·I·)t:~lll" ~) :~I" : t-> .~,,"' I"l of th~''3A C :4 '( 1~ ", j'.?"p (·wi~1S A·· I"''''''''8 i1 r~<:"' :'.1':< <:; ! ~";;,'d"" fc~~,· '3' n 'l'I'\ 'ITi addir··;r·.nj;'I· PlarAr j::> I t" ,,,. ,...,~; '.~' ;;'jI'''''': ' - _. ::::;JI ~",, ~ .... -"" ~ ,~~ .'''''_. '''''''~ '''_ '''''::~ ' '''' . ''''''''. 5t.",\i ,... ",,'~ " IW' ,_ ~ ..... " .,.,.. ' ...... 'c _ • ! !. _ ... _ • . ~ _ . _, ...... 1.. ...... "., 

r 
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The design subgrad CBR values will bl::. reassessed as rnore information bet:;;ornes available and the 
road design is deVEjioped. As a result, the pavement thicKness vi~ 1I be revi. ed based 011 a further 
revh:::,~i of tllis information and nm\' data obta ined clurin[l the dctaned design phase. 

52 W er 
The presence of water through moisture ingress t'>- n r ave a detrimental impact on pavements and 
C' ulrJ l;8use isolated pavernent failures (defqmatL.n and potholes) and increased rn;;linienance. 

To fl1itigate this risK: Nexus infrastructure's Tender Design provides drainage iayers int!!i rock cutting 
an· j su/:n,oii drains in II cuttings. During construciion, water snepage may be k:j""ntified and this w~il be 
m: naJed by provision of tl11cker drainagB blankets, provision c( deeper subsoil dra ins or dsing special 
drains such as tleningbone drains. 

avemp t p 

Nexus InfrGstr ctu re '!Viii irnpl'S:n1"'nt a quality system to ensum pavement GClfistru,:·tion lTIGf}ts the 
requi 8d ~)pecrfitaUon . 

.. 4 e 1 tivi y of Pavement Material Properties 

if ti d M til 
St an·jm"i tecl ni·c<.:;l spe W;cr.,tions ami matBriais comrrlon!y used 'for road eonsi:ru·::-;tiof) in Qu' enslcmfJ 
Vverf.i us~~d . -rh h2~ reritJ~eS the. risk f rnat{].ria~ er'::, : ~ab~ Hty; m,lteric:~l quahty and SSi "eS during 
cor;struct10n . 

ihn:us infrastructure h£el~;, in\j(~stigate(i the,.wa!!ab ~ litv err matericds tel de!hfM pa\j(Jnlt~nt m:'"'lh::d;jjs th.:it 
ine;::;t the requin:;d t,pErrricatkms 

~ain ( 
·fh€. pavern{~~nt5 ~~~lert~ rl (~:Bi!~ ned to !,avE~ ~ttru~:tu ra J !~V~~8 ~)f .20 (~5icle reads) .and :'50 (insin ~WlS) . 

T'tv2:rerore, no f':':ltl2lbiiitf1tion INo;:u!d be r(;;:qU! fel:. during the life of the pavem 11', only routirn 
rnaii1ten~nG& :n thE; form of cr::~G{ing [::e,3Ii J , joint re:lair ai1d patching .and pe(odlc m,::linrE%:1!1Ge in the 
furm Df f<:: sI2JaHn~1 !G.g. miH and o\!(."r! ay~,) aild toxtun?l tftJatmE'nts. 

3 6 Conclusion 
For desi~rl of road p8vefnent~:t, DHv1R adopts the j'undanirmtal pavement (lesign ~)rlnciple8 ~)f",:;en (ed 
in Au~troads Pubi!G,,,,ti ' n .A.GPTU .. Takino intO' <3 Gcount 10(;,81 cDndithns iro 0 ~een:;lmld , s lei) c~S iocal1y 
availiable mater!als, local er.'lfircnmental concliti ns, loadings and expectp pa·vement peffmrilanCl~ , 
D ! MR h~r:; pubH..:hf~i.i a ~.;uppif:ml "'!nt to ,,\GPTD? to cornr.* ··ment tt;E: dr:U, .• f1 quidelines provided by 
. ustrnrads fDr us~:O i: DT viR pn jer..ts . 

T.1e DTt,,1H Supplement. a so pr'Dvides fJuidtmc; .. on selection of pa ~ rn£:.mt types ba'(~€d on l,raf)h:; .< nd 
, ey issue~; tn be ta,J::;rI into a ~Gount i the selech. n and d~gign of pavernent types, ·ncluding 
!~Dl !st;-uction and iTliilintenancf:' considerations, enviro rm.m~ , subgrac1e eval· 'ation am! econmT"li;·· 
c rnparison of t:Jt;"$sign options. 

;1-\13 prf;sented ;,n th is Report Nf.;xUS Infrast ructure hav ctrlsh:imed all these design p<'HarneterB, in 
idEmtifying app!iG' bit:. pavement tyPi'JS t'll iQ carryin~J out pmlirnlnary pavement desigrs that take tnto 
aCi~ount key bsu€;\.;" including issues pn:3s:";nt>ad in ttl ). DTMR' '::' upp!ement. An ''"-valuati.<ln of dH'ft}fe:nt 
pa'J ,ment options hac bt~c.n carried i)ut tiy"l: inciuded sustainabiiity, cons';Tu ctabi : ~ty, op,~ratiomj i a "lei 
maint.enance iSSUl~, .. '·el'" h f) whof(: -ol·iife of thf,~ paw,ment 

A It k as::.,cssm nl has :ai~;,o beB:-l carr;ed out to identify, evaluate and minimis the risks in 'olved. 

I'· exu~, infra, tructure is i:;C nfident r.hat VIr:; ilav8 recorn, l\;;'.,nded tll (~ most r-;lppropri~te [xi'-.!errents that 
are both cornpHant \f11it i'! the . )bus·~ design reqt irements and provicif) valu , "for I""nOnf.Y . 

. { . 
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TSRC Evaluc:t1cm QuestIons Nexus 

Question 10 
Report Performance Specification 

Question Proponent Response Reference Reference 

We note that your Proposal uses High Strength Granular pavement. As this is an innovative approach to pavement can you The design of the pavement 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 pavement materials. 
25 year concession period? 

The 2013 TMR Pavement Design Supplement: Supplement to 'Part 2:Pavement Structural Design' of the Austroads Guide to Pavement Technology, Table Q6.1 states that the typical material type used in the base layer of 

Volume 4 Returnable 
sealed unbound granular pavements for traffic loadings of up to 3,000 daily ESA in the year of opening, is a High Standard Granular (HSG) material, using appropriate project specifications for this HSG layer. Section 6.2.1 

T1 A1.3 
Schedule, Element P1 

lists the important factors to be considered in the use of an unbound granular material, which have been incorporated into the design. 

The pavement Nexus is proposing includes a base layer of a High Standard Granular (HSG) material. This material 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 wi ll 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. In 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 02.12 of the 2013 TMR Pavement Design Supplement: Supplement to 'Part 2: Pavement Structural Design' of the Austroads Guide to Pavement Technology. 
used in your Proposal? The project reliability level of 95% (reliability factor of 1.00 as per Table 6.15 of the Austroads Guide to Pavement Technology Part 2) is shown In the CIRCl Y outputs in Appendix 5 of the Pavement Report. 

T3 Al.3 
Volume 4 Returnable 

There is a print error in the 5th page of the Appendix S, 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 
Schedule, Element P1 

reliability level of 95%) is correct. 

From your Proposal it is not evident that your lower structural pavement standard in the shoulders complies with the TMR's Pavement Design Supplement was used as pavement design guideline and Clause 2.4 (point 2) recognises that a "shoulder to a lower structural standardll' can be used. 
requirements as noted in Annexure 1 section 2.7(d)(i}A. With specific reference to dause 2.4 of TMR's Pavement Design With reference to Volume 4 Returnable Schedule, Element Pi 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 pavement including shoulders will be constructed on a continuous subgrade and that the thickness of the shoulder pavement will match that of the mainline pavement adjacent to rt. The thickness 

Volume 4 Returnable 
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 improved layer, i.e. maximum of 550 mm). While Table 13 of Returnable Schedule P1 Pavement Design Report 

T28 Al.3 
Schedule, Element P1 

3. A lower 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, i.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 alms 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 5OO0MPa Modulus (Category 1) for the Cement treated base. As this Nexus' submission provides preliminary design details 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 reflective cracking. 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 pavement it would incorporate a cement stabilised layer 

Volume 4 Returnable 
potential reflective cracking issues are addressed in your Proposal and/or 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). 

T55 A1.3 
Schedule, Element P1 

this clarification. Two moduli were studied for this category 1 material, 3,500 MPa (Table Q6.4) 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 
3,5OOMPa 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 potential reliection cracking. Table 02.6 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) recommends a minimum asphalt thickness of 175 mm on a cemented material 
with modulus of 5,000 MPa. 

10f 1 
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4 As1 4 Geotechnical (G1 , G2) 

Executive Summary 
.1.1 Earth 0 ks 

e Nexus Infmstructur6 haf~, adopted a strrJI'e9Y to rnaxin'lji'w' the f!';HISe of site won materials 
where possible. Tel achieve this Nexus !nfrastruciun:J has used 3d ge ,1()~J i cai rn odelling 
tec~wl jqU€~S (usinq Ro(;kworks 3d) 1.0 det~~nlltne the proportion of rnaterj;:~!s withincntical 
cuWnf:l s and cornbmed tlll~ VViUl a (~{)nlpret'lensive; ~;"~:?ViPVi ~)'f laboi'<:Itory j'8stin9 n,~sLl!bs to 
cl E)~t:rrnine p~T)!)lJftkmsfvoiumes uF MF!.TS04 C!8 '3;Sit1t~d material. Tile Rc;t:KVi/Drks :3(j 
Inod;,~mng l,as bdfm adoph::::;l for thE~ Guttings \N ~th compi,01x [!ooio[J,V and/or vihml sufficient 
geotec:hnicni data iD available. 

& Statistical am~ ivs\:ls of laboratorv tesUn!~ '',is r:nen undertaken to (jetf~ilrd n~1 the 
ciassification of m:iGl'J n1at\~ri al ViOn In Guttin98. TI!is aSS8$:;ment 3ri!i\!VS that the rnBjoriiy of 
matedah:; i;::)ci'lvat::~ d !3hould be fii.iltable 'for ffh.Jse as gem;r2i1 ~~mL"''';j(!km~~n;' fHl or ::x ;kfill 

Q Basaa ,anrj s3ndstc: nt.~ Gornprise the rnajority of n~~3tt~ r! ';l i$ vli th ~ n the cutUng~; . ~~: (-:: skhJa ~ and 
13xtremGiy'ro jligh:y ':!J8athered sandBtone gif"nSf:7d;y rneeting f'·;1HTS04 CI=J,}g P. or E 
class;ncaVons. l~hp properties {)'f the n9si{;~Ua l b833Jtdc soH are \~Xp~3CtE~d to bG vadr~b ~~\ <ThB 
rnajor~ty (;,f rnat~?: riE~ 1 s ~v~ji be ~1_ b 1(; to be re ~'USFid ~n the fX~)re erf zor: {~;d "Etnlbankmf::1ntB, ht~Vlf1vef 

th ~? rdgt1 tr~ very high p !8gtic~'~l ~-' n~;teri ~J Js vvHI be un::~,u~h,;l t~~e f(,;f r~-ijS·8 . Extr{3rt~e l ~l to highiy 
V:H~:E~thGTed ba£·3h ~s ~Y:P~:;:: CtLt1 tc, prnvid:3 a !~GOC~ (i UE~~Jy fHribdn ~'\ir~en n~! rn~:rtGrla; i rneet~n :.g 
C:~ass / \ oCr B c~assi'fi cation ~.~,. 

at 8o~r~e residua '! soBs dt·)wh/e(.~ 'Jrcn"~ sad~nJ~)nt2d·ry' !OC!'\~1 an(l V;.:\f3;8.thf~~(rad rOC~:8 t;lat r-rl}r.;ct C~~ l t~5t, 
/\ Of B c~a.ssifications: ; do nCtt nlraet the Ern~~rsDn (:· h~ s,s criteT~3 . ~fhes'~3 rn8tf;;r~Hj8 ':V'J~ n need to 
be used ~n th t1 core oniy ar~d prctnc!Gd by .an outf~ r z.()n {~ (if (:;~a8~;; A.J8 rnateria~ 

• t~·a~}~:;d [~ n the geoiogica! c1$S,E~8s.~··n(~nt p:~!;trc~graphic anniyf;~~; :jnd x-.ray d~'ffr8c'jcp testing thE~ 

basaa ene\DU i1t~2. rE~d c~n the project C;·3n be sp ~ ~t bet~':V'de n t~~~;() tyP(~S ; fn l:,~ ss ivH ~lnd '"es i GtJ~a r/ 
arnYi}dajo~d.a 1 . 

• Unsuitable ;nnt(:~~i r.ll~i fl0Hi cuttings <lW t:'{peck)d to pj'~mf.l ri ~ y CDme from thE; residual basalt 
rj l.~6 to h~qh tc VE::lf) l higfl ;;~'tla ~?;ti(~~ty . f::e nuvi8~ n1at~~rial 6xcGvated i:or nernove and n3plac€~ 
lJ !lO,9f (?'rnbGHlkrm:::nts i.: a lso Qs~;umed to bE) unsuitable fO i la-use. 

• ~\;1ois),u re GondH:ion !n~l n3qu ~rE~rn€:! rri~3 have bH0sn ~:l ~;~-3 E::s§€*d based on Il1f; rvlR
L

fS04 
dm;sifir:ri tior1 s and t iifi I"n::lxirnum dry density testkif.J resu,ts. TI1eB!~ £; Ss:~i~s rnents sholt,' Hl<:'lt 
min imal cond it:oninD will t f~ r{~quir;;;;d I'm' Cl",ss 1\ 'lXi B r(j;;!ii? r~a is . Ciass C and D iTiSlteriais 
dE; ~ ived from t!;,x,Jali: wili n:~q uir6d t ; ('~ adfj ~tlon of "vater to ill8et MFU"S04 requjroments 

.. EXG3\iatabiiity ;as,seBsn<iG tf~S SfI0 \i'i trt,~rt sorne blasting j,s requ1rt:;cj in the rocks containing 
siigtJtiy weathE~f\'3d s:€,dirnc!ntary !"i:JGks .. AdditiD!l2'! bjastin[J is required in the, b2,s31t due to the 
high strenflth f:lnd vari ~ble fractui""'3 3pacin~J . 

2 ri ge d s uc ure oun ons 
., i\ n:7viev'i of 68Gh br!dg!~ !oGatlon revEJ?lieci that 11 br~dgG klcatk)f)s have '3uitaiJie: 'fDunding 

CClndir~ons lNith no potGnti8! 'for sccuring to sHow the use of tl ifJh leVi?:: pf.1{iistrip f:ool:ng;s 

• Due to Hie; pj(~;30nc~; or Gornpetent TOGk <'ind I' i!Jh levHls at rno~t bridge iocations, til:? 

preferred pi!i n~i type for thi;; project i::; c:';lst-·in",p!aco piles, v!hr:m:,; hh~h level pads a lE, 

u nsuit~2b~e 

o (~u :verts ~oG8ted \·v~th ~n ex~t~nq SJU~HBS or ~!(;'latGr pattTvi~YS ¥t/~ n require the rernovGt o'f 
ui'lsuitabk~ iT:atert~~ !s t.~nd the GonstrucUon or a 0.5: rn thick geotextHe \P!rapp~~:d (nGkf~ ~ ! 
found!ng ! ~1yer . 
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Design Inputs 

Surface ~/1overnent A.ssessnlent 
The folio'Ning section summarises the methodology r-ind findings for th .:. w,timated 
characti~ristic surface nLV€!Tlents uf the highly r6<:lctiv6 days that rm~y xperience ground 
movement from rnoistur8 changetc. The reactVe clays haVH been identified predominantly in 
the western section of the TSRC ~lIignme!lL 

o 
To ,-~ssess the ~\?'qujred r€'plac~~lTlent depth for varivus embankment heifJhts h·vo movernent 
criteria !lave been con. . .,i ritm~d · 

9 CritcH';a ·l·· 2f5 rnrn differenti<,'! sUlface roo '('H'I1Emt bssedn tli(;; PGrr0nnan~e specifl ,atien 

• Criterfr8 2 --- An lncreOlsed {jJHBn;;ntia! swf8ce movement of 40 rnrn , 8 'sl.Jrl'iin.r 

> The beneficia! '~ffects of ~ow permeabi ity pavement layer;:" rrUstlJre con(Jition in~l of the 
subf?,rade LO EI\1C ::'.nd f!t-It batters (f\i:4H) for emb"'nkrnent..; less than ~ 11'1 hei~jht \I\fm 

prac:'ically' ~};·s,~st in reducing the surface rnov·em~;nt tr D!::iow 40 !1hri . Th is 
rt3C .JlillTlr,o;:ndation is :S!JPP( rt~xj by the guide.line " f:: 'e iopc~d by Tram:lp It and Main F<.oads 
·-vV(J3.5, ,S~ r:;f)t.~~~~rnber 20 14 j i:or p~'vern~ntG ~n ~1'lpans~ve soHs nf \ Jestern CiJ et::nsla n.1-~ 

\Nhich pI ... vides gui;-'m;co for the s€;;i8ctlon of p8lJ ~ng rnatmt'.! is anli tYPE-:! eros," ;%Gtions for 
roads on ··)).::p~ nsivf;~ SOi!8 ('bifJck SOHSIi) In 3 dsy environrnFj ilt. arh,s qu ki~7nne reeor-n rn6'ndr,.'~ 

that by maiil!ai ling batter r.;!opf'S of1 V:4H or '!'ladE;!' on aB ernt anKrnent nils' lp to 2 rn th'';; 
ri :,,' k (if ~;;hClu lde .md paVF.J1TltH!! GdfjE;1 Gn:iUdnq ;:;met nEifofm~tion wiH be rec1U(;EH:t if 81:13':41(:'1 

bater :sIOPl'!S are adopt-.d h:mgitudinf11 (;r21 ~,,~ing win bE, 1lliJre prp,vai,·xl!. 
> The a~diti nf.l. n::_p!acement depth pf8Sp.nr"d in th:::SB tables can ettiier be G, rlventionai 

n::rnDve {md repiaCBrnent with non-re<l t.tive material or in sl~~.1 lin 13 s-tabHis::!tion. Bath 
rnethr}(~s p~"()vid '." s!rni!ar te·~hn~ca i outccrl~es ; t~H~fe'fcrrr~ th~1 choiee 0'[ an r~~pnrop ~' ~ate 

Ptie~hod \&lJ~ H b~ g()\i'ern(~d by 8C{)non" 1 ~G factc~r:E; . 

> ~rh(~ d,epth err rerri{}vaJlstabiH()[jtlon prf)s~." nte i in the ta~:;,1~?~S is base-j Oil rr~ov(~rnf:~nt Gritt.~r~i3 

;-';!fjrH': . 'TI'l(,,! .:'ubSW: • .jE; :~,tn'}ngti-) >!vm irnr.irovt'i thrc U~ltl the r(-'l'in(,lVE~ and n:~p ~ace but has rnt 
been cormideF·Kl In this section of thE) !'Gpoii. 

: ' ( --' 
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Option 1 - 25 mm surface movement 
/·v;:h lt?,ving tt113 25 mri1 ·swface tTiOVfMnent -;riteria the fo ilowing remove and rep!8ce depths arf) 
required: 

(9 EiT' i.;mknlenb:; up to 'i , C" m height 

> Totai remov·~ :!;Ina r~r lace dE!, th - 1.1 f , 

> Topsoil [;tripping ·- 0.4 m 

> Additiornl remov : and replace depth - 0.7 m 

II Cuttings up to :2 m he;gl t 

> Pavcrmmt depth ._. 0.6 m 
> /oI,ddiikmal remove and r':lpiac(~ d(lpth - 0.7 m. 

Based on the abovtJ the 'roilowJng diEHJnlms d !::~p!ay Ui ~S replacemerlt ! . ! illbiiisation optlons for <J. 

~ypir..al embankment :Sin;::;' cutt ing sectIon using avenilgo soil s;td nKG.9f.:. ir,iex IIc,lue 01' 4 . ·::{~-:·J . 

Pavement 

Embankment Height. H < 1.5m 

Natural Ground Surface 

,/ 

CulHeigtlt,H<2m 

/ ---- - --------- -- - -, 
Pavement 

Remove and Replace 

, : ,- ' )1 

/\8 st lov;n in the ab 'Ie d iagrar. s, trw; pavermml thic~::ness for the GutUn9s j." included in the 
tot':'! Gut h(~ight. 

Option 2 - 40 mm surface movement 
AC!'jJeving l:tlG 40 mill surfaCE! mOVE! (!8i it criteria l e f , ~ low i n ~J remove tmd t'·rla ::e dt1pths are 
required: 

• Ernbanlum:mt.:. up to '1,5 Id i'!ei9ht 

> 'Tf ta ~ terr:ova and n~plaCe d'~1JA~r-~ ~ £) .7 rn 
> - opsoil st: ipping ... 0.4 rr! 

> Add!tifJn""i remov~ and 'epjaGi~ depth - C.3 rt'l 

~ Luttin!Js up to 2 m hei.;lht 
> PaV8rnent deplh .. .. 0.6 m 

> Additiona! mrnov(~ .:!nd mpl,H:G d~:r th .-"1.::> m. 

~. J .":' r: 
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Based on the above f-E')commendaticns the following dia~Fams display the replacement I 
stabilisation npticns for (~ typ:cai embankment and cutting spction using the :lVE,rage soil 
shrink,ti(Ji'.-: if tlex value of 4 .5~ic.. 

- ~~ - - - - - .!~~.~ - - - - - - ":'::~ 

Embankment 

Natural Ground Surface 

r 

CulHeight, H <2m / 

Remova and Raplace 

. "~ ',. ) 'I' ,1 t I 

Til " depth uf rep lt~cerrv:mt r!r:ls bt-:;'Bn aSB£ss~::d for ~~Ult8ce rnGVi)!mlilt~:; 0'; :21,';, mrn and 40 mm, 
lf~1in&1 ~n over;;:lfJ~7 8Gi ~ ~lhr~f1 ka~jH ~nde}t. of ·:;L~~(,:Ii} . /\s per the :~.u ri1rnaJ it~;:":: 'f ti"(~ triov'Grne~Tt Gr~t~-~ ri a 
am flaifixed t {J! 40 lnrfi . then tt ~e(e is; :;1 SiWl:fieant mC!\jctim in the di2PU, ,:;r.{' t; !erefOlEl vo!ume:; of 
r~move ;3nd repi::w f.:' 

;\.:;ide 'from the eGonorniG !iffere. ~ce, thi~ pref~!frf;.d Opt~ t.Hl n~~=ds to tak~~ ~ntQ Gor:sJderGt~on th~~ 

ri;.;k )f ~~xc\~ss've rnf)v~:; rnent ever the paven'~en ;Lts jjetHl~e . ()pt~.on 1 ~~~ a ~c:vif·c~r rk;;:" because it 
a. na~yt~GaHy rneets the ~)(:·~rfo rrna nce sPe ~Hleat~ ,,· n roqujn-~rnentt~ U;3!r.g a st8nd~~~r[~ asr~essn-I f~nt 
! , 01:l1od . TilE) mSlduai nsks relate prlmariiy to th '"' matu !G! propmties a~;s-Hrled in the ,,~ na;yst.= . 

Option :2 ~;tm Ij ~')f:; tile um;,':lrt8inty OVE!!' r"l'i<lti;; I'ii~ 1 properties; hO\i\'\,;'vef Ihe fisk eXPG~;'Jr'f! in cr~.fves 
beC'llme it mlif3'~: on subor:ade nloh;tljrE~ Gonoitionin{l , bw p;:srnnef.>bWty pavcmant i"TElleri:"ils. and 
1 VAH batt!JfB for kj',i:l -hf~ i~J ht t~ inbank.ments to limit p;::iV!~ment &urf;~ce rrnv'ament The.$s 
elernents cannot be ana!ytica!1y ;::;onfirmed to mG{~t the perf' rrm:mce specification , but have 
practicCiHy b;;~en sl1cr,vn by Tfv1R (in vIr ')5) to tvI-; efrf":ctrVE'. Due t t.he UriCeri..ritinty ovo; 
pc:;riorn-,r;mc:?!, further 1. ,aintenf-; nee may nee{~ to be if1cluded 'with this n"tion 

.2.2 e 0 n 10 S 

To minirnisJ rnaintenanr ..... requi r!':ment~~ over the 25 Y28f period Option 1 tJa . been 
incorporated in the ;()r;C\~pt design. To fur"her rEldu "f) th ' dsl< of future. r;rac\<ing and enhance 
the asset, th-:. df~f(msi\i'l~ !na8SUP2:S outl in~::d for Option 2, 1.8 .. 'iV:4H battHIs and sub;9fade 
moistm"" conditioning are also propo8ed. ThE~ foHowing table ;:.;urmnarises the r8t:(H),lmerKjed 
t. r\::;atma;l~ mea:sure '3: 

. .. II ' If " "I k " 
Embankment/Cut Height (m) Total remove/replacement depth (m) 

The eXG3vatf:;t ' expansive soH will b{3 repfaCl~d with Class ,'JE IT'8Jteri8L The e:;fcavated material 
can be fe -used in t~! e core of ze:r.fJd ernban t~!,(18 ni:~~ Vthen3 Bpec~flcatlOf ,S n~qujrc rnents ard rnot. 

' . _~ . 'I~ ,. 
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4 .'~ 
\-

4 1 

Cutting and Subgrade Treatrnent 
Treatment 

The required tn:;atmeni: Gutting vAIl tK bas ~d on the condition of the i .--situ subgn'Kie) material 
r.,bservtJd foiiowlng excavation Bnd it i .... ~jk~~ ly that t -f~ tment rnlS a -'uri]'; proposed beiow may 
;;hange. 

r /1 I )1/1 

Treatment 
Type 

A - Compact 
Existing 

B - Replace with 
gen6ra~ fW 

i - Special -
D· a~n8Ge b1a~ }(f;;t 

, i -" '.J _' 

Applin,'Ibie for aH Guli i nf~$ wherG the rnat"" iai in the Gut flo r exceeds the minimum 
required ,-"SR and c·lass~fi (;'-'hon va: ue~:, . A !i\)INS for i oc;~! i sl.:ld :::H'i::1~~S of Uf1.SUi('3t !,,,, 
i'l1ai'srfa ti} ~Je rernO\le~j an(~ ~'ap, ! C,;ic(1d aF; n '''~c~;ss,ar}; 

Appl:€,d Nheft:, 6xpatlsi \3 ~,,::i j:' {as dE~s(;ribe:i aboVf~) or the m!nimum raquired 
em;; 8nd/o( dassifk;aticn valuE,s for the rtiatt)riaJ ~n the Gut fioor ar~'l not nv,.)t. 
Treak ,ent frwo!\I-;~ over ,/:c.avation and repi8Gl9fnent 'with suitable 'I"'l~i'" ArB 
rnal~::ri t;3J 

l) ..;{~r", irl GGn1b~rk~1t~i)n ~/th o:hf:;( treatrnent -,pUQt1S ;;-3nd used \~ ·h£~re. tb~3 cut f-~GC!i ~s 

~ iks~y tG ~ntHf .ept ~f..later t~ ~d/or '~Nhgre ~vate .. ~ s antiG~pat:ed t~) cn:2 ~ n jnto the cut fk1fJf 

i . addition to. the abov(:; baG}dC~Bing of f~·v~ r~~")xca·l~1t!cn 'over -breD:::; w .thin n:; c~~ t:ut'dn~ts shaH bB 
1).i:1ckfil ied with lear; {nix conen')tl~} Dr cement stnbiiis:ed pa'lerneni: in at(':1'ic1I in ,:l €.x:on:l<met1 'Nith 
rl..4 F:'TS 0.:1· . 

Dr i g~ n 
Lit lit,?d ~1ro~_mdvta!:er lnformaUon is eurrantly avaHable fo, 0ach Gutilng, however, based on the 
geok~: ... y ~in(: iJl{~ presenc:::! of h~C~1 perrneability at:;yers vI/ith .in both the C!e(j~rnentt3ry' an·d b[~sat!. 
Uri!ts: aITer hlfJll r,,1lnfaU events it has been 8SSUW8cl th:jt sei:;pt3 [~B wlH fky\v from pm"dI(3(l 
aqu ~r(~r~'3 . ()n 1J-ds basis pevernent drainaOG has been pre ddod /\ dr.;1in tdf·~e blanket is sp6ci-fi·Bd 
~JvhB'n~~ ~;e{?pa~~a ''"j r vlJater ~c~ e)(pectr:-~tj to pond \~ithln the GutUng fkJor. 

A -300 mm thkk cira ia8.ge blanket w r8pped in gec:texmH i;:; i,e ~;c·rnillended . Ttm d n;iljna~JB 

bl ~"'i nl\e<t detclil is not a standard M tTf3 tren ment; h ijVifdV'>f: it is cons1"'lfii"lt with ,.\u strDElcl ~ Emd 
r:1MS F:,44 rec()mrn~~nd;::ltkm~ . This detail ~s pr )P08'0d as Ei "spadai"' treatment in 2cGiJrdFl r1GE', 

with MHTS04. Th ~ spec; ifjc'~ti()n for the or;3;na98 hl~~ l _ ket is as fo~iow-' : 

• Dra~nage blanket for 'ur J-~de a d foundation lra inB,16 applications shai be Grus! ed or 
granular rm~t6rit'.i1 eonfc.nnlnri to the f~)Eo ~!iig matedal requ:re (lGnt~o-: 

> \3radinJ : 

. . .. Requirement 

125rmn 

-5% 

> Cc'~;;i1jGk.nt of lJi Jformlty {eli "" DaO/Cd [I ) 5h _ II ~ e greater trlan or equal' 5 
> Ten percent f j! e~j V8!U;?' (I;,,'st i "E per - 6"t hliethod Q2 JGB ,;-hal' be - rnkdmum of 50 kN 

> Du r;:~ bmty 

COnfOinim .ce witt MRTS04 C!ause 19.2.13 i~( ck: fm mati'3rla l requ!n~mGnts 

.T 
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Foundation Assessment 

4.4 Deep Foundations 
44.1 DesIgn ethodology 
A ,.cording to the DTMR Geotechnical Oe ign ~tanc!ard --, Minimum Requiren6nts, the dE-'("lgn 
of socketed piers mu~t ";iatlsfy the following: 

tl Ensures that ttHere is an adequate margin of safety against the possibirty of ~ilapse under 
working loads 

• Limits settlement of the pi.;~ rs and the ("jinerrmtial sf~tt [ t'rrl\;mt bet1N8(Mi lh ' piEll"S to valw?s that 
are GLm sist:mt INith pe~funmmc(~ r~;q Ul rt:;!7'lents 0'1' the :J;up€:rshm;Ktirf:, 

II Re(x,lgnisf'l~ the oVlmiding jnfi,wmce of site gooI09)" construct;! n rm~thodoi ;g" and qua;ity 
control adopted , on roGk mas;:;; proPE; ltifJS and overall design 

• Limits this mobilisation of peak side res!stanc;'8 when there is uncertainty <38 to tile ultirnate 
capacity i.n end bearin~ 

• Underte~:!,::s an itelatife design rnt,.,thodcloilY r6vi2:v ad on thl'! b8Sis of socket insp€~ci.ions. to 
va h:h'lte thH fJeGt~~(;hn!eaj model 81 d thti .,,'es1!Jn ass' 'mptions, in parthJim tilf: j.i)EK! tr3n3'f(~r 
nl ,.ctian~srn 8iJ pt1t: "i bi2.'t~l1v~len the -haft ·and th~~ b~(,: "e 

• l-v~ a f11t~ans of prornr·tif :J vvaH stt..~b iiity ;3no s t'''c i(~~t. CiE.;'Hl lines~-:\ ~}el"rnani,~nt , j n (~f~~ r~' iH ly'~· 

~nstan8d to the top of tlk~ sock.et 

.. /:...s a iY'!1;,am,; of pr,- moting frictiun ;)8tWI?EHi the c mcrete used j,ji j'\Jrrn~no the: p~ !t) E!nr.~ ttj(1 

sh ~-ifUbase (rr the ~;;(id:i:;t, benionft: or poly 'n~r s~lm./ wili not be used jj cxc;:wafng t]'18 
pjieisocket. 

f:i9s(;;d on the abov::>., "or the d'~s!gn of iJ ile ienrJth<3 on this ProjeGt, the fol~()wing assu rr' ~7tkin ...; 
h avf~ beer~ u$l~d : 

• Steal Hners advanc·ed 0 the top of HV~! rOGk, unk:s5 ge(?~c.gic3i conswd~~ratinn~3 require 
further c!rhling (eg hj~~ h~y 'fractun·)o l rt~~t&r~rd t pr€:t:;_,r~Ce of G/ay EH~afns OJ'' Gt'Jre ~DSSL$) 

• No eontributkm to fElsista!1Gf: 'from ihe CH1";i;,c\SE.,(.1:ion of tr16 p!k~; 'fhe Bpp!hxi iOHd is 
tdsSWJ1e:d t·, bf;-, tal-(en purely by til ":'; rock s,:ocket via a c::'rn!:iinatkm of 8!r ewail 8hi::;a~' anj 
ba.se resistance 

• i\,'linimunl soe1(d !en9ti'! fr r taGh pile h8~;\ be'02r1 tak€,n to be r<vo r. iii:?! diarnet'O!i'~'. 

The prin~'] I:i tooi for the des ~gn of verUcaily ioade" piles for this ;- it':J ls the s6PJic,sabmty design 
method accmding HO'd8 and /\(rnitG:~le (1H87). T ile ulUmate Ii it st;:;lt~; 'hall " Iso b'38n che(;r~;~d 
using AS2<159-2009 -'iling ,- De?3:ign and Installation; INith appropriatE" estimatBs ~A' the uitirnat(; 
~;kin friction a!lei "end b~ar~nrJ capacity', 

Instrumentation and Monitoring 

4 5 Instrumentation 
Preliminary planning of irLtn.lmentation and IW nitorinfl of tn,?) pel'forrnanc -, f ut and fi ll 
:ections has t -" ' t~ \ md' rtak n at; parI: of tlv.~' tend8~' deSIgn , During the bulk excavation or 
G·, nstmctio i ~)f fit! .rnbankments, provision -(0(' !rlstnmlentation and m:DnitDiing is necessary 1f 
monitor the safe Pf:1riorrm,:mce of 'he :structures during the construction peri,;j and under ail 
operating ,-,oflditions. The prGpOseij lnstnml0 Itak~'if1 inc!ude~, : 

• Permanent sUI"'\/1;Y monuments tD 1"f1l')})sun,:: movernenj: (x,/ ,z) at c iti~al Gut SiOpHS. 

• Sett1ement P ~ Eit0s and survey markers at critical ernbankments 

<il SeUk;;rnent mark'2 l's fit c:r'itlca! lnfrast{uct.l f'f~ e.g. OF. rai~ track :-~ nd New En!~lcmd Higt,way 

. I ,. ".' 
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• Inclinometers at thc>,-- CJR rai track east of New England Hl[.Jh iivay 

o Inclinometer at Cut 21 'Nhem an anClfHlt land slip has been identified 

• Surface ,-~xtensnmeters at. 'lhi;:l eastern porta ~ ttl rnonitori g slGpe movernent in G(i!luvium 

~ Hiqh pressore gas pipel!ne monitoring pointtl to n',onitor ::,orlstructkm vibr;a.'Uon and 
iTl0V'!;;'illefl t 

~ Vibrographs t.o monitor the v ibration 'Of s8nsitlve receivers"'" h ~gh pre'Ssure gas pipeline, OR 
rail tracK, New Eng!and Highway and privat!:1 propertilS's "" bOil.? tunnel 

The proposed momtmmp locations 3rt) plOv!ded in Tabl~ 5, TrjggfH ala rm levels· «(~"g , green , 
i:irnber snd red), fmquency ot monitoring and rb~ rnanagernenl. plans "viii be developed during 
the det&.iled design stagE', 

, • , II I r " 111 

Feature 

Cuts 

EiTlbankments 

High pm:s:swE: 
gas pip~?iine 

CiR EI ,e / QH 
i?iCDE~~S road 

I I 1)1 I 'I /11 If 

Instrumentation 
Type 

.Su;-vev Inonurnents, at 
Ct68t a~lj ~,t n:;giJ~ar 
'/E;(tic;:;;! intf~ [vals, 

Incj~ nGlmGte r' i!i Gu1 2i 
\~lhe t:8 an a,nC'f)nt ~8nd 
slip !s idt;nt)f! e~t 

Settle ~'"irIBnt pratt~ :~ 

dur! r~ Sj ·con5tn) t:t~on 

dUiing GOng[:l~ctjon 
and opE:ration 

~ r~cHnGrn€rh~rfi (~~t 

f)~TI ~)~nkn1!~nt toe 

\/!b' n,)~~1rapt~f:i ; su rVey 
rn;:ji'i<er!S 

1 n ~p,t8.G~~:- i ~ ~cj ~ nc.rr] ,~t2;; '~) 

t~Jnd rf;a~-t~n1 t7 

rnont~eT~n9 j eeiriy 
\wJrr! jng uy,,;,t.em, 

E:loc!ronl(; ~fjvt? ! lj no 

b\~NJtr; (ELl3) 

SHUlernen'i rf~]U~Jf~S 

Purpose 

To detect ei3iiV 
OC::;~>-Irr·?nce of fS10P';,' 

inst21bilitj dUi} tn 
c;jHin(~ O.:e. ChE~ilgP 
~ n na'tu ~'~~~ s!epe 
equ~~ i ,briunl) 

53nd rn~qn itude 'for 
ptl\/e!'r~ent 

c~)nsi;uctjQn 

To inc-nita!'" 
construction 
'j jbrt~lion lr~Gi ~H:Jl n~~ 

6 XG3'le1tiOfi by 
blas~'in9 \('i:t~":': n 
a·~c17ph?'b~e !~rn;t 

l~o rnor)tor pO£5~blO 
ground :l10 Vf.>r11f?ni 

as a ~'es;i 1t of 
cutt~ng rind brldge 

An(";i(~; nt h1nds~tps 

are kJe.ntitied in 
3erj1i~ photourap . i 
iniQr; .. rstaikm tand in 
E~-1 ·~ "i 2~ ~t Cut 21. 

Cf)~iu··tllurni z(:!'~~e at 
r nt\::'rf:'~c& ~·.k?;tv~eerj 

tx~s~~f" and 
::tt:dirnantt1l:jf Tock8 

Ernban:(.: rr~er1f 

conE~tn~eb~d O~i 
GGHuvj~ .. wn fo)nci irl 

r1 ~f~h pra,~~sura 1:j~~i3 
p~p ic: : jn(~ tS l ocat~r.j 

at. the \dG~ n jti nf 
~\! {:)VJ Eng~~tji(J 

~-1~g1 'lVv'BY t;:~ nd 

possibiy on 
cn~epj~ ';: g :S',[ope 

-r :. ~s S1 (}]:'~, ~1i;;{ji'Df; 

l'"f:quires 
cunstruction of 
viadi jet ,above the 

const:ruct~on ;;<1 ~3re3 Q Ft h a(;k t-~ nd 

at ,~-!Gt~V~a ~~;~OPf~~ acces:s; road 
rnoi./ernent e~ nd 
cns!ructiOf1 
induced v jbrat;on 
including b!<~5tin~; 

;\ structural 83s(.ssmemt "md condition surlev will be Garried nut i'o{ ;;; !l stnx;tur-',s pr~;se , t 
:::!ong the alis!nnient th2.'lt m2Y be ai'feCi(3d by thE~ GDn~tructi tJn activities, Stru,_ .. tura! .ElSfJ':;sSinf;nt 

\;viH irrvcdve d0ta ~ ~eti BT'arnination of !':~H.:;tors suc~ ~ as Gonstruct~cn rnethod and sequE:nc~1) 

~::.tructura ! corrtliluity, 'found~:1t~on types and ~ayouts , bu~;t:Hnkll p!pe line i ra ~; I ~ne nrier.tat;on ,and 
i3n ~ifstructu n:; ~nteraGtiDn. 

I'JI'l 
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r na assessrnfmt r~sults wlli be incorporataj in tile construction sequence and monitored with 
instrumentation to 6nsurn the integrity of the struc:t\ .• re is rnalntained and SHrl/ices are 
uninterrupted. 

4 6 Monitoring Frequency 
The frequeney of monitorlng of tile instrum'cntation W IH be dependent on the pel fonnancto) of 
the design feahms ~cut , fiiletc) durhg Gons1Juction and Opf)rat:on. fIJlon1toring for critical 
infr[tBtructure tHJGh as th<; OF< rail €:mb~nkrnent and high pressure £las lines \"iill be unde"taken 
auto; latica ily using dala··loggers and iJ\:'Jeb·based intt')rf'aC;t~ , "\ivhereas iess critical items such 
as sHUI':'n'10flt ITlonito!ing 'il/m be undmiaken rnanua!ly . j\r: indicative estimatEl of thG monitoring 
frequency for C!8ch of the if1Htruments is shovm in n,ble G. 

11f' ,- II' r'( If' 

Instrumentation Type Monitoring Frequency 

a V\fe~~':k J y durin9 Cf) nS.tnJ(;'tj:G:n 

&l Monthly fot th{') first ,/C'';'H' 'Jrh"r construction and yearly 
thereaft6i" ~f incivisrnerrt L'~1 occurring 

o V~C1nU~! rile~surernent for rernai rdnq j fj G J ; n ~)rnt}{ .. ~rf; "'\;lith 
i110n;t'Jr~ ng l) ndert~k~it v;v"ee~dy du~'!n9 l~onf~truct lun 

• r'JG rnon:tcj(lng PG~;t,-t'onRtruct;on lJn ~ (;:3E- r~'j OVbrnlsnt 1 ( _~ (~ r~ t Jfj6d 

dLl r~ nq con~~tfuct,on 

., FCi,"tnightly dur;n~l constructIon 

o ~J'{)nth i'Y for thfi fi n~~t year after pavernent consiructic~n and 
yGE~ r1y thf3raafter 

Operations and Maintenance Considerations 
N{;;xus lnfn:w,tructure Vi 1ii OB; r{')sporlsibie for 8~ i toil rDHd open'1tiClms joget.hk~r with nn~Joing 
inspect!ons and maintenance :aci:ivHles, [Dr the roCk: anel soH battms, baiter treatments , HOi! nail 
VI/fi ii:;; , rockj',"!11 t's:nGt)s and as.sociBt<ad infr3structuf1~. The fedlewing prolJisiom.i have !x~len rnad'~~ 
in the desinn of thE; cut baUf1i Elild dl11bankrnent st.abiHsaUon for UjE;S,6 GP~ration find 
!Tlaint8nrmC8 activities. 

• AI! struc!L!nj i or stabiHsat!cm cornponent(') must h~::ve a n -min;;!! 100 j/B81 dHsign lif6. 
• 8 0ii baiter tfGntrnent whir;!"; rnin!m ~S8S erosion by inc.orpomtion of topsoil and hydro 

s2E;dinG m try'dro rniJich~ng nCGaS~Dn3 1 access 'Nil; f)O required 1.0 sWay fiN vv,3eds or to 
!8jTiC/ve rubbish 

• SoH batter stabiiisat~ ()n tk?in!1 soil nails and ro,lthE':1 shlJt(;rt~te (Hmit2:d lOGa,t~or)3) or 
TE'GCO mesh (:Jf approved flq uI1J3":mt)faGk~l) r8quirj n~1 mininla~ in"::>pe:et!onsand 
rna ~ 1 1ten :~~nce 

• Df~sign at batter 1,lop;:, bench configw'atlc.. fh3 to rna;dm!sf~ ttle, G8pture. of rock falls on tt-,e 
upper benches 

• r-~oc !, batter st8b1~~sc~tion usjn ~~ reck borts (vi~th or witht)ut rnesh f-1cing) requ ~ring 
i'n in! :rna ~ rna~ntena~lc,~~: [1nd infrequent :nspeetianf_, 

M I~ i - I. 
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• Potential rock falls due to erosion are pmtectedisecurscl by shoterete or 'TECeO mesh 
(or approved equ ~vol'Bnt) . Rock fal! lentes are provided at the toe oJ ~;ach slope as a 
fir ,al protection yneasure 

• Landslide f low barriers are provided ;;wross select(;'l~j guiiies to protect ag~2inst ~;iope 
:'o1i!ures from outsidf.~ of thf:~ road conldo!" f;om 'rnpact the roa~,way '"I" C\(J9.jlil9 ';ulvertf; 

• Reck fali fHnce requiring infmquent clean-up of rock debris midI f re~air. 

Sio R A e e 
It is recommended that an i!lspc,ction methodology based on New So rth Wale:' Roads and 
Maritime Services (RM ,.) (previously named as Roads ~;md Traffic ,Authonty. RTA) Guide to 
Slope Ri~"k: Analysis 'Document No. TO"Gul-(TBA,), \!(:l )Sion 4 dated tvl n:-;h 10'11) is adopt d 
tor HIe sloP(~ and ground support maintenance PUfPOS(?t;. in ttl is method, a f.klt~i1ed V!'~'Lia! 
Inspection is carried out folbwed by 0) slope risk: aSBt~SSment This rbk zssessment ranks the 
slope into ,A.ssess(;(j Risk Level,., {.N~L'i 1'h '. hi.Jhe~;t. risk level is ,ARt 1 an j tilE. iowe;,:,! is 
AHL5 ARt. 1 and :2 wW f;2qi.ii r{~ Gither remedia i rnea:'5U!f:S instaHec' or feqi ire rnon itorin9 j 
insp,;:;'::ti.. n on c;,l plNiodi , > ba~~js . ,A.L. 4 and 5 are g~}nf?mlly cGnskJereJ stable and them til"" no 
identified risks to property, mtfnten3I1G(; stalf OJ' the general pub!! .. and do not require any 
specific remedial wor."s. Basi:;d on this met. lod of s~,l3eSSIT1f:;nt. any p?pair \"/Oiks (if requ~f':::;d) 
can be r:'I'~ofl1:!sed and an approptiate j!1spec it: n peri '"'0 t..;;an bE~ df~termin€;d . Th-' cut slope£~ for 
TSRC ha::G iX-::et, design ',d to /\RL 4- Qr S i"atings. 

~3hou id any cutHnfJ tr , kj'ent~tie'd ~:j$ .A f~.L~1 , rernedia! rne.a5UrGf~ rnay he neCfj ~~t;;, ~jr)1 O i~ (rUH}Y\·vis(~ 

the )eq ~, lf:;ncy of : rk.p~,ct ion !nere2S\:1Q to mon~tor 'fOf !].ny fu rther d.G(erioration. 

ThravisUd! ins;pe;.:tJon (; )iu id [Yf: k::;!,l!y bE; carried out 'from thi.'! fio'~r or benches of the cutting 
usmg b!noGulms or similar for thtl h ;i~ hi-) r cutting heights. The use (:/ £Hl eII7J),f,::-lted, SEAl'" WO , k. 
platforrn VGhid", n18V aI5" bti necessary jJ' a dose/' inspection is ret,uired, SLIGh H~!; det-qiled srI..' 
,nSpfietif)ns !f~ i negulariti~.s an3 t~bSE.lrV{~d . (it ufnc~[~nt Spa(;fJ ~s 3vaHab:::: on trH;;1 b{~nc.hes or 
a ··fjaGF..~nt t:o t !e Toad on "~ oth 5kj~9S of tht~l cutl!n~ to penna t h t18E} inspeGt~ons a,o take plac.B 
"'1 ur~ng norrna~ oad op~JratjonG. 

Vehicular UGcess is providedio el l! ben[;!"ies on the GUtt1nC;;. VVhi)st it is not (}Xper;tElCi thElt futurE: 
vvork,t 'V'lHl l'H~ r(" cess{~ ry to stabiHse pot.entiany ~ o o:?;o bloGk~~ ~)f H)ck: th ~rt ~riay ,~~lp\1(~ iop OVt:.: t11:8 
'J 00 ,/rfX:l f design life, such a n3quirernen', Gannot be rm~Gklded , depHndjn~) on tile r3t(G ,,~t vvhicil 
further rieterior.ation (Jf t.he rock ma~~s and a1,~,s()ciaI(:H_ ' jo!nts occurs . -nn on:;;oing insp<?ctlon 
j'egiml~ shGuid i.h6l'ofore inGliJck.' inst>'.:;ctH:m b/ an (~,xp6'riflnf:.ed g(;;;ctechnic,cSli G, tlin:,E;r or 
engin€;:~r! ig ~~e(li "l£1 ist to 35,"')<:;$ ~''.dcliti,- nai st:::lbi!!::.;ing 'woo"ks <~re neC ~ss8ry , aoain ado . ting 
Hi') RTA r lGIJ1OdoL)9Y. Any strur:tum! (~i8rj'jenl.;; s'! *j ",jso be inspf:.!ct.cd ~?,t the s~ .le 
f rHquency . 

. 2 ro n 
Al l soi! nail; SI-10i'C.f'.!?1J2) facinfJ , ro,k boiiS and mesh facifl&; are sp"cif;Bd te) have a V)O year 
de;~\!Jn lifQ and regular m;;'1intenaw:e is genEm11ly not expected. Feria jic visu~1 inspection ,~1 fl 

th~3 .utlin~j faGes indudk1tJ stlOtcrelEl and rnesh facinfJ is 1'l'?cOIl'llnended. InsrK;';;tjon at tile end 
of IX nstructicm p ., (od fo.HthViJd by an ins,J6ctlon OI11i:: year after t;'( ', f.md of G .. lnstnJc'~ion is 
fBcommnnded to confirm the pedcrrnance d th installed ground SUP!)'lfl sysLnl'''. Ii spectlQ! . 
()f eo!' sub-surfacE: dfainaq~ and \1'.'e8,·' holes \Nou!d a!so r Sed to be carried }ut t() cl eek for 
blockages. Ther ~after a minimJil'! inspection in3 ,luancy crr · r .(.;e t;ver;l 5 years i ' recarr.muu:1ed 
or after hh;;Jil rainfail events. 

6 01 8a 
T!lE': 1V::2H so il batter fOi trlie ernbank1))enZS and s !aHov"! Gutting depths Nil! be topsoi!ed ::md 
hydro seeded/hydro mulched 'Nith a lOW maintenaiir;iJ grass rn!x. 
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A 4m l.!Vide bench is provi·ded on all embankment batters for everl '10m he~ght. On the soil and 
lolt,;' Strength sedimentary cut balters the batk::rwidth is inc:rEIZSfJd 10 Sm and the verUc::::! 
intl':?rval reduced 1: .1 7m to reduce sl. llii:;;c€ erosion and ongoing maintenance. 

'(suai [m;pect!on of the 1V:2H batters is recolilflleno!f!d at least eVf';r{ 5 years and i mrn8di~~teli 
after !-,igh rainfali i3vents. 

.6. Main nr:e 0 Ro a ence 
Rock fall fencing is to be constn.;ct~:,d using gai\ianisf~d COn1! onents to provide a nominal 1 GO 
year rbsign life. No maintenance is generally expected 'her than Infrequent dean·-up of rocK 
d€~bris . RAplacernent of fence; panels may' \'io "ever be required if the fence is damaged by t; e 
fail of o-versized rocks. 

/1suo3l insPec ion are leeo mnended at Je8st annuaHy'o id ::nt~'y tmy n)~ld for rep~ac,onem t uf 
f8n,~ta panels. Specific vlork prrc~xju n"-'s rnust be adopted t ! aik)\ft; rcpiaCElIi1'snt cf 'fmlc6 P,j;16!;3 
which rna)' necessitate acces._, by vehicles, and vii'lfJre these :2.i"i:'; !oGt.~ted a:way 'from the vel1idB 
access points. Inspection 01' rGpa jf3 to r')ckf,;1l fenCi;!S wOLl ld <.7i1SG be require j fdlowin~J ro":;k r 
w:; tlich~ irnpacts, 
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Geology and Geotech (G2) 

47 ~:ey DesIgn Features 
The key ;Jt3si!Jn feature,; in orporated in the G,Jt and :;;!l1bankiYlent designs t.o m~et the rninirnurn 
· equirernent: and miti.gate these risks are suml11afi~,ed below: 

In CI n 
o The embankment design adopted by Nexus Infrastructure takes into consideration kt.~y factors 

slIchas tile steep sideli::m:' !clpoflraphy to the east of the New England Highway, expansive soil to 
thn west, variable gr'" ' H'l'::h~iat , r AJn(J iti"TIS , poteptk~1 fill rnatena ls and the siomhcant embankrnent 
heights 

Q 8atter ,'m:J!es of no ~Aw .. p ''I' than i \!"2H havE: be~;:n u ad in all ernbankmen" s 

• rOUf melre wi.d!;; benches f !i" Siler)., '10m ernbt. nk.mer t for all fi:! rl1ateri ~;l ls t.o minimise ero:'~ .n and 
promotr: 10119 t .:rm giobai stHbmty 

• Thr:Hlgh an understanding ofthe mass-haul and available filt materlals; N\.,,::~u$ infrastrud .H8 tn~8 
aclorJted a zomy ' ~,mbankment str<1t'agy '~hat iaxi nises the ff)·,US:::: m"l·Aials \vithQut ccmpmmb i f~ 
!onytf.:-rrn stability :and p~rforman£;e . The zoni {~ (~a.:>t of tilf: N8';Nl England Hig,hway has been 
acfopt~;ct to pr{)hz~ct '_Ispars=ve .st:~d ~ rnentary soU" v\}hik:~ in the:; ViB:~;t :t has, be·:'n uf;(:;d to Sh~8~d 
!TiO ~3 Iur6 BertS ~UV~-3 res!dlja~ b~a "~k. seas. -rhe z ·'n~ng strategy 2rls;o c'~·~ntr~j ~~ . __ x:)~.~ ;;~o nt:rtkjn to ~~;~ fg€: 
t~~~'~1ght f) rnbankrneiits, t~', E}i~'lfor'" rn;2xi ~ni~>i nq the s~toragE: \!o, ~, ~rn~~ at ti1e~~!t1 tOGati{)rlfi . .al '~d Gt~ ~{Jvif~n ~;' tr t; 
UGe (1f hQiYlo!')8nOUS :s""ctlorF"; eisf,;where. Thir; strat"'7QY Slidr-; in impr:..'?ving th\~ e,(fi(~i~'.ln cy of 

earth\,Nor}zs operations. 

• Bas-s\J on om 5ignil'ic',mt oxpariencfi ~n 'Y;rnedl,:ltin:J :amJslld6s in ~~ uth Eas:' QU0£mslBnd, Nexus 
lnfrastn.!c!urn has mGo:Jnised -hat fOLH~\'; "l't!on prf~r;'F.if:9.t!On and providmg suffici ~n t dr2 ~nagt~ to 
eln~3anf;rn~Jrr~' rnat.er~a is h·:: e3Sf;)n-'iai to n~at ta!n~nq ~ong-tbri'n stab~Hty. i"·~ol.~Vevf;f ~ jJe)~us 

~nfra3trLJ ctti rE~ a~so Und(~ istar as th~~t any foundation pn:";parat~on must tE~ "6 into GCtn:;~de ration the 
r otent~a~ destabHisati' in G:) U~3·f3d by ternp·orHr~1 E~X{.<·"f\f·a tfon~~ . ·fhe 1:oHo\lving rneasures hEfve bs"_n 
used : 

> Embank!1':ent fDUnd;3!f" m; behveFm CHBOI. (} 3nd CH16500 v/!.iI found on \t;J(:,H~ ~: , pot~;;:n tlai!y 

unst8bie , Goiluvial Bolls . Thos,",\, Goi ls vary in thidrness f rom 0.5 1'1'1 to up to 8 m, To iin-lit the 
amount of coliuv!a j materiei f.' )i;C3V3t:sd ·and sp liled , T::;ui !dation replac'",ment ~ 1a .. been lirn:ted to 
tJ e removal (;1 ioose swiida! soils. V\fhel',-~ n1().!·e cornp<s;tent Gol!u'iium, deepH H an (HS ;n is 
Pp"'s("!nt, a rock filled tN: t rench h:as been includEld on be til sidt;s of ttm BmLankment. The I ) c:k 
-rmed hy trenr,r'! e'..:tends bay"nd the depth of (~(1i!uv j i.lm K<:.ying i"lto thE! undi..':f~yjnGI F ck stra!';"J . 
ThE;. tn:l!lch j~} conn ,.cled Wit!1 <1 '1 m thief:, gHot.extile w(~ppe;.i draim,'Q . blanket. The :::omblnation 
./f the trf;l1cfl and drainaqe bl~! , kat wiil ~lnswe grounc\'IlvatHf 1twels are cQntrolled and iOl1fJ -ienn 
stability is ma1nto!lle l thro\.~ghoul: th~ design life. 

> EJs8wile rs; w'hen th kpy in::ncri is not requir -d, to limit the impact 01' groundwater on UK.' kmg­
term stabHity ot flIi embankrnents, a fu!! w idth foundation d ~'rl.in agG birmket ~jns b!:,€HI mjot, ted for 
all embankment; '~vh~~re trans\!"~!'.se sk~pes that exreeij1V:8H 

o L.arge hO:9i t emb nkrnen's bum Dr! rnnlsture s(';Iflsitive biaGk soiis a rEl requin,'ld tu t le Ned erf the 
N' VI England Highway. Tv reduce thE: Hkei!h"od of /'0. ',' ternl iegradati{)n <-inc! instab!Hty' of rX.1tier 
siopes due to 'found:arlcn sdtening, toe r ~rJlacement :viii b:~ provided of") hei:1hts, above '10 m. 

o Revegetation (topsoil ar.o hydro seeding or hydro )ulching) of aii embankm.Alt sl{ pes ·[0 mini!njg , 
Hr ' s jOIl on ongoing maintGnanCB 

o E , .banlrment foundations in the vicin ity . f c!'!:,~ek crGsginns '.vili n~quire the remova l of loose 
foundation soils d wn 'h.l a <ccrflpE~tent layer to m. intain Ie ng··tefr1'l st8b~my and r:~duGe !on~'J"tenn 
sett~mY1(~ni 

• L 1ng··tEml'1 efnb::1nkmtmt settlements are eXpficted to be l i m~tet! to creep of the compacted fiB Th~; 
;Tla~1nitu iB of settlermmt is expocted to range from O.:?5c/o to 0.5% of t' e embankment ha!ght, 

,., ~ i. 
L ;~ ". 
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t ranslating to approximately 1f..O mm OVer 40 years at the highest ernb<'lnkments. To reduce 
rnainienance requirements c<H.lsed b'l IQn ~.Herrn total and diffei'entia!, eiiiement the following 
strategy IS Pl'()posi,~d ; 

> Use Genl'Ha! Fill ,_. Class illB {sands~on!~ an- jY'sa!t on ly} for the large height embankments 

> P!acf} ::m add([ionai '1-2 m fm tn areriai at (~ach major embankrnent !ocati '"'n to surcharge) thE! 
mnbankmLmt~· to limit the future creep magnitude 

> ,:,ilow an ' ddltional ~i mont' preload peri d p d t.)!' to the construction of pavemf~nts 

> To con l::dernent the "final twt) points, settir:Jnlent monit.oring, in the form of s ~ttUnent platps and 
surface markers are proposed at ...; l3ch of these embanknlF]nis. r,Jlonitorir 9 w(;u ~d continue 
throughout the coristruction period and be measured against theoretical estimates. 

I Cu F 
• Nexus infraAruct!He 

wiH des~gn the cut 
slopes based on the 
f.J!lowing pMilos phi(;'s ' 

> Provide a stable 
batter Gor.1ig nation 
with minirm~ 1 n8f::id 
fer s~Gpe 
reirrfol'cGmml 
;vi'lare pmctit ai 

> r·,,1 iti !~ atf; eros· inn of 
cut b~~trefS 

io 

l .oI",!" .. " 

19<C'G:IO;~""""', .£, .. 

-"' >~~''fI-~=+-~'''=~f' 
( ... " r ", ,~ 

"" -.... -.., ........ , 
...... " ""~. \. ~-~ 

.~,. II r ..... tor,,, 
Ill" .... ,.,,"',"~-

If.- ~ .~ ... "" L" ~-\ 

<~~.,~,>:'"-: 
~';. : . ,~,,'~~~/' ~;;;: : ~. 

..... , :r- .... . ~""'.. .., __ 
, ~~, ·' .. -.~/·-.... r/ ... '.; .... 

• D(::,tgH:.:;d ana!V~,!3 of 10 cutUngs has t.een undertaken :J:s;nf,1 inrGnl'!<3iion fJ,si'thersj frcm trlE) TMR 
C20£} 3) ane C:cff(~y (.20 ~~ 4) tleot\~chn ~ea~ ~n\/68t~~E.fUons. -rhe ana~ys is f1as been G(~fnpared tc the 
Obsi3fved batter peffDrrr5r~nc~;:; ~ n Sh1'lik1r ~Jrount1 cond~t~on ~~ \pl~tfl~n the ·rG "\,ft/c()tnba refton . rJast 
ptnfonncll'lcG !"lighHf'!Tts the fG ll ('\Ni nf~ t~ey points regi3fdirVJ slope ~.,tabiW,j: 

> Due to fa\!OUf~~bi \;; b~~dd : n [J (j ri~.:rnaUons , with d ip 2l11gje ~esD than '10 df!'f~reE"'3 , ian]E: ra iluf3s 
thn)u~Jh bedding in scdirnentary rocK<, are unlikE"ly. !vlm;t t'aB I: m~~B Hmt !K~'l€l oecurred afP:} sm;:! I! 
;:mel due to d"ff"Hentiai erosj()n;-w~-; iJtht"ring '}f mudstone/e!aystoni~ layf)j'~:;' SrH3!:lt erOSion of 
VI(~;'3 ktJr sanciskm<s and smali slumps ill mudstone/d~iyston :; slopes 

> Failures in :i'iG basalt are gengra t!y SiTl f:'iI! we-';gc or planar failures dUE; to unfavourable defect 
orient.ations 

> U bsenf<Jti ns of basalt in Ule OR railway eutthl t~f, is g<.:~nerai!y performing adBquat~~ iy, hOWF.iVer, 
regular m;'?;intew:mce is IE;quired "0 ciear rod. df1bris 

> Larger f'''1 ilures n ay be , ()ssibl6 wh::~re th(~ bas,.1t CVe,.iit1S the '"'f.ldimt.n'ta.y !'()Cks 'Nithm {.~ Glittin~l 
Su l},s)ri'<:~Ge dla ina~;J{~ is f;~Rca ! in cDntrolling UKj stability of th{'}i:) ,,; slopes eSPecially A th0~ 
con tact zone (unconiorrmty ). 

• 13,'lSS{j on the abovL tIle fol!owinhl c· 11: g6. n'1HtriB~ havEl been adopted: 

> 8att6~i 8m jes v~.rying fr _1m 'l l :2H in H3sidua; soils tol \/ :0.5H ~n slightly vveathen;)d basalt and 
sandstont~ 

> Five rn ' tre ',vide D;;.mcht¥.' for {,;vary 1 m height interval in the Wel3k"='!f, weathered serlim:::niary 
and bas"" It r,. cr lSi t.o prclil'· Ie bE-}i:tsr overall Jloba! stabHlty r)VE,f the 100 year design iife, redUCt:; 

erosion of iow str£;ngth iTJaterial to Gat ,h fOck:~ f rorn fa!Hng ont' the carriage 'lay and for 
rnailil:enan ... /b ac(~e .. s 

> Four i'ne:trt:; w de bE:HV.:JiB::; Fr r e VGP{ '10m Guttinn height in H'H::"l stro g, less vv~. athered 
sEidi!nentary and beilsa!t mCt\. 

• VW1E:re UK:! stability of the siope or risk of rock fan cannot be Gtmtm!kjd by ~NJPt) angle 8nd 
uenctdng ;''ilene, slupa f<:ilce prot..:<?tion/{ .. upport, r~;infoiGement and drainage vli.! t if) prOVided i:c. 
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"~n:)ure long, term slope stability. durability and safety. Slope protection or face support IS required 
"for a numbm of cuts along the alignmnnt to mitigate C1gainst thG erosion of susceptible material, 
ensure IOC:8!i and gl ,bal stability ;;.md rsduGe the fisk of frJck fail. The Toiiov,llng measures Ilave been 
used: 

> T opsoH and hydro seeciino f:] j' ',V:2H and lV: 1.5 H batter ~iopes 

> 'Tecco M 5;) and Tecmat Erosion Protection for iarge i n~as of batter slopes steeper than 
1V:1 ,51' siClpes in vedimentary rocks. The (,<lppH -'ation of TECCO most with Tecmat (or 
appfGv.~d equivalent) will reduce the likelihood of mCK blocks from fam 9 dUt .. ~ to erosion 'l{ 

underlying n1udstone/siltsttJ;n::; layers. This system would enable growth of vegel:G tion, theri:.'rfr)re 
providing 21 susiainable slop€ protection 

> ShotcrE'te i~) provided for srnal! af'f3d 8p~ !icaticns in sed imentary rocks androf slope prou+~ti(in 
in mOclE)rately weathen'3d o. worse vesicuim"/ atnyodaioki ai ba(~alt , wh .. ~!'8 long -term durabi!iiy' is 
~Xpt.~Gted to be poor. AJl s'h tcrete appiicat!"'ns vviH be coloured 0 ,atch 'with fJ e.O".)gk.:ai 
formation and provided with 2J idoodfio<:it fin i -h . Due to the t;;ompiexity _If basalt flow~; the 
application of [:;hotcrete during construditm wm b,,;-J .Aised on an ··~t)seJv~'jtional approach. 

> Spm Dolting will b!~ required t') restrain iocal wedges and t()ppiing)jot;k~.; . This is likely to (Welll' 

morE' often in the asalt than the sBdimentaf)J mc:;s 

> Pat 8m belting hag bnen kept to a minimum and has "nly bEen applied v;;hore site constraints 
have nrni ted the batb;f geOl IE-try '(Cut 21 rind 27') or ':/' erE kirr~matiG planar faiiurflS are 
idcntifkxl Ei Zi a rIsk (Cut 35) . PattmTl bolting r[ij fti;l(~8 in £,pac ing frDrn '1 ,5 rn to 2 In with lennths 
(anging frorn:3 11 to 'i 0 rn t1dopted . 

> Sub·horiznnia! draina96 IS recormrended i.n C Jt 2:1 ~md 25 'lJht;~re the b\:m:dt ~' ! ;)iNS 
uflGonforrnabl:y- o':.l3rti,e ~ nvj.l r.)€::rrneebi~~t}~ c~ay~z;tol' Ic;/mudstone f jf the ~~e~'r8r (~ t' G~~{ ~3an(J s'h .. nf! ~ 
creating pot!-:lntifl i instability. [)rainag '~\ is n~qi}irmj in Cut :24 :ane! :1.6 to '~ct i \!ely n;,,,,nage pore-
v citer preS[;;UiGS in the 1nts.bedd(,,;,(1 sandSTOl e and rm.ldsbnG iayer...; . Sub"h'r~l.Gnt2)1 dra'ns are 
75 ITH11 d~mret.::r a r d typic2-!!:; 4 m lonq Cit 2 rn spacing. This ;.~ subj€:Gt to confilT(1dtk::n durin;] 
GClrH3"(ru Gtkm. 

> r~iexv ~3 ~nfr;;;:strur:tun;; !l 3S H ..Jopted a prGactj' ~; approac:h to rOG~~ fc:'H pr~~vfJntk}n . 1\:~~thb9 rnGa~i..r as 
flueh s::, silorter 8tKi \'-vicier b~)rH.::f':(:'S , spot-bolting or removing rock f~i L hfW?Hds ane] prote ~t i iln 
t~ roskJr pronE~ ~a ts rs \fvi~ ~ be ad,c?pted to eHill in2te the re .. ·.ujn·j rnf.!=nt tD pro'J'~de ~'-d !;;l ri EH1fH{Jj rnG ~ 
fa j! 'fSrlGi':S A IO'N Exergy ci')[;!in 'wire fiance is pr .• vided at the toe of (:achsiopr:; tc Gat Gf'l ~- mal! 
rock. falls!debrl ':.i 

> rk:.'bris fencing :!!i recommended be'Wef.:,n r; H1200e and GH16t:iOC to reduce the r i s~t of J8r~~e 
df:bris Hc;'ws or mck faLsirom clogging ~\!'ive!t.': nd ler:ld !ng to ernbankment instariiity. 

8 Embankment DeSign recommendations 
4 E k n ')ni y 
Based on the rnateria~ re·'use assossment presl?nted in A. l -- DE;sign, -:eotecllnk~r.l! EiEHT'i{'JPt , J'l -­
Geoi0i:lic;;a! and GeotecilnicH! RfJpOrt, tile pro.i"'ct does not have $urficient Clas,'S A or 8 eaJth fill to 
~idopt a hnrnogenoLis embenkrmmt sect~on for t,h*3 entiF:) alignrnen , The-tfifon::l , 1:0 maximise vhe rf..'H,l ' ;;; 
of materials NtH fror , Guttings, zmv~d enltxlnt<rnents are re:lU!fed. T \ e embankll'len' :zoninn strategy 
adoptl'-;d fer tile TSR -::: ~l!ignmeni has be~}n cleveloped b sed on a c.onsiderati n ')'f the fO!!G'lJing 
fa etors: 

.. ~~ub .. surfsG~ . conditions 

• ~uffjcie l1-( embankrnent h0ight to include }) eore zone 

• Centra IsinQ Z Jm~(i embar krnent sodi,ln to rnaxirn!, ' f) th ' number of h"'rn gerwus E,rnbankment 
~' •.. Gtion3, theretc/'l,:; improving consh uct'on efticimlcj 

c rJLass liaui ('xH1t;h:.18n:ltions, Le. 

> Quantity and iocBt.ion of ~utti ~~g~} ':ivith C1ass Al8 t')arth fill 

> ()uantity 211 d iocation (rf cuttings 'Nitl"1 C1a::s CfD earth WI materia! 

",. I~ .r 
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> Avoiding transportation of €3lih fiB materials over 10 9 d istances 

o Meeting the required embankment stability factor of ~;afety 

r'lleeting the minimum dirrll'.!!1siona! requirements for core zones stipu lated k1 MRTS 04 and as 
n' odified in 'greed Exception No. :3 

8 '} at er 10 e a d e chi 9 
Based un the results of the slope stability analysh; a standardiNKi f.·depe pro"fHe h8S been adopted for 
ernbclflkrnent Types A, C and D . The .' rome inell! 116';; 'IV :2H batter angl".s with 4 m wide bench :::5 at 
10 In intervals. 

The Type 8 ernbankment has a single batter at an angie of 1 \/:4H as it is oniy applied to 
ernbankmen1:s INith heiflht less than 10 m. 

Typt.'" E has a singi.;;vertical reinforced :':;0;1 wa!1 witi' out tH1V bench. 

Foundation Excavation Treatments 
13c:~S€~ . ('.in the foundat!(:m and groundwater conaitions pro":'ent,;:;d above, tho following foundation 
improvement requirements ai'l~ recommen led for the bulk earthworr;s. Thest~ recommer.dations are 
required in addition 10 the sub!yade r,;;pIECt:iment r tlllremenL pres nted later in this repOlt, 

e CH5800 t t::;H41 400 

,£\U ! -,os's , unstalJ ff~ ccdhJviurn and stoprd vI;;sh rn~3ter~ fi:ts is rernovf1d ;:=t. pot'" rt tr.l (': i n:t i a~ Glearin~l , 

wuLbing.; top!HJi! sh ippinU Hnd fOdnd~"fUl)n ber1crdn9. 

> For colluvium great 'r t: jan O.f.l rn thick: 

L,.Jose rnati;~ I~a~$ are in it~aH:' r::Arn0V(-f to stiff fH' 1:ettef foundations 

t , !f.;8 trench rninil1 .u 'fl 'JG m bascJ width's ti1 :,n f.;xcg;:at~d on hutl. sides --·f1:he ;;,;nl ~1;:mkm<c\n ~ 

~~~iJpe, OOYVTl to e~~treme~y '1deatile-fjd ffititeriui as ':'hovyn in Fi~lurH fJ.. Bt)th tr:nGhes [~re 
ba'~l<nlled with GG!npecterj mckfm 'O'Vrar , cd in f!eotext!!~ 

Tho trenches ti re: '-'cnnected by a -1 m t.hick geotoxWe ,.,vrapped drajnafJ'::~ bi-;.nket, vvhlch is 
piaced on a bi'YiChed slope . The til::mch Gn! ;;ipces the ernb8I1'(r1'f;nt st~'i imty by wor~d['jg &, ;:; 

bolt ,;; foundation ko:~y andqfcUi dvater intij,reeption tn3nch to centn)! pon?:"Nat(li' pn:,;~~si H~'S . 

foundation Drainage · East"n Section 

' ~ .'-:. -.' .-'j . ..., 
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> For embankments greatGr than '12 rn height construction on resi'Jual basalt (blcuk soil), this 
mate r~t;1 is to be rem :lVed at the toe of the embankment, to1 m to -1.5 rn depth find repiaced 
with cornpac;ted Class Am rnaterkll. 

For all other 51' as foundation excavation is only renUir€li wherE; sitieionfl emL,ankments have; natural 
transverse siopes great~Jr 1~ t:1ri '; degrees. This is discus·-'ed in ttl2 subsequ" tit secti m. NeVer~~l(; iE:.ss ; 
loose swface soils -:sa removed as pati of the topsoH str'PpinfJ to 0xpl,se stiff foundation conditions 

Foundation Benching and Drainage 
In accordance with MRTS04 Claus·8 '14.3.3 fuundation benching is ffJq! -ired in the foliowing situations: 

I> Transve. :s:e slope greatt.1r than l de" rees {'1\/8H) -- TOr) bench to be provided 

(jl Tran~N!;~r <':1 siope weater than '14 degrees (11:4H) _. FuB ernbanf~r.len·· bE';n " ~hing to be provided. 

The use of draina[F; :Aankets lS reGornrnended to ;-:nh;:mce emb,3nkrnent stt:lbiiity by IOvii3rinfl 
excf:1$·sivt) pors-water pressure that cClu!d build up at both the foundation interface and tiithm thr~ 
lower iayel's of the iarnbankment fitb, The dra jnage b!~mket in ,:;mTibination with the tOE: tlench,~:8 is 
particularly important in the areas Wh€H.-t} the '"'.mbankments are to be founded on coHuvi~ i material 
and the !oeaVon of the fJroundwarer t2\b!e or ,;;.~ epi3ge pOints is uncertain. The dij'~1im~g .~ blanket k Is( 
serves t . miUgate against tunnel erosion w~th dl-·persjv .. i'olJrld-at.!on soils. 

Foundation drainage bk nkel.~:; haVe bean adopt'- d for ernbanknl·::;nt!~ 'wilt:;n the foHo""'ing criteria a "'H 
s~iti£;,Jjed : 

.. Ernbankrnents v\fHli rl ei~lh'ls gn:-:at12w ti,2n 10 1'1'1 (iT!Btlsured frornoe Io r rE!st) 

• [rntmnt(ITKm ~5 that mr".'! constructfKI wah nil rnaterjaf ' ot\]'''ll' thail entinc:ly VJlth rn " ki'i i! or 8andsionc. 

Trli~ thickness of the drainage t/~nkHt is "~ f;~ ;';;W7liKl to be -: rn <:md h l extend f;') the full width 0'[ thn 
GmbanKrnent fiundatlon croB~H:.,e;::tkm . The 'i r<-1inage blanket wiii be 'Nr~:!pped with [oj nOrl-v",( 'len 
geotexme- s)3paratioll fabr:c. it is assunlf:;d t: at tho dra im~gE:! blan:-I::t mate:rit;l can be sour1:i~d from t!"le 
mediurn to ~liqh stn:;ngtll sm ds[one l:1~ca\}Hted from Cuts 9 to 15. The ·t rn Ulickn:s? has been 
e{doP';'t.Yl to f~nsure th f.~ f.e ~s ~ufnGk~:nt f fo\'v CapaGlty h.1 aCGount f(~r farg8f than e)~)oct{)d S~ep~jge f~cvv$ . 

Embankment 
Height 

< "(0 rl1 

> 10 nl 

f / I , I II 1/;:. 

<7 
degrees 
Nil 

Nil 

Maximum Natural Transverse Slope Angle 

7 degrees < 14 degrees 

·Toe bener ;ng ;3nd dr~~ ' nag~~ 

b!ani-lJ:~t 

> 14 degrees 

Other Embankment Formation Treatments 
Major ·"mL:.mkment preparation treatrmmts f r the '~lionrnt}nt h8V'(::; b~:;en discussed in the preGeding 
section. For :ali other mea " l'o!!ov"in£l the Gompletlnn 0'1' d ecuinq and !Fubbing, tOP20i! strippinrJ a.nd 
rerflGvai of unsuitable !11"'h~if!ai, thE: exposed ground surfacEI for all 8mLankrnerr~s wi!! th3 E,G8 rif1E:d and 
rfJ-cornp::-;:cted in accon:lence '.'1ith ~;,i1RTS04 Clause '12. 

In 3cdition to r e abov .... f .quirernent, 'NILn. the; roundatkm (Jf emban!mlents i~ sutJlect xu iriundaticn, 
located on naturc( Hater pathway.., or '\!vtlere the ~j r ~l!ndVJ;3tfji' lavf;;1 is tl igh , appmpiate: foundation 
draj, ~ g6 st\", lid be prf'v ided . 

'~1 00 f lood maps; b:"we be ,n mvi·",wed alon~l jJ~e ' ~jt~nmBnt and i/'here omb: .. hkment;;; are predktec! to 
'. e inundHted, ? 0. - in thiCK, geot~.xiile INrcppod drainag>') bkmket I;"; requ!n, ,p!i~ ..... C: abr'VG the exist! .g 
surfFce i evi~L 

<, .: ;. : . 
.. [ ( . 

Page 80 of 215 



48.3 F asia otec io 
Th"1 surfaces of all fil'~!op(';s am pnAecied agairmt erosion through thp LISt:; of appropriat€' bt,!.fer 
slopes and benehes, ;;)mbankrnent zoning and lancisG8ping, f>, surnmary of the protective rneasure ' is 
provider.! below: 

• Battel slopes and benches 

> The maximum batter slope is .,1:2H with minimum 4 rnwide bench~':$ at 10m v8ii:lcal interval'­

~ Embankrnent zoning 

> Non-dispersive Cla~,s ,'4./8 rnaterial is !"sed in the oul fJj" zone of zoned ernbankn:ents 

> f\k}rHjisperriIV('i (:;18S5 ft.. or B rnatert~11 '.vill only be used in h}mn'i~f)f10US foa:~Gtl(m ;~; 

e Lam:isear. in~t 
> AJ! batter slopes ,'Ire protected [)y a 100 rnm thick layer of to, !3Gii and h~fdm8fi;eding! 

hydrmTiulehing , 

4 .9 Settlen')ent Analysis 
1 ')1 9 I 

P.H ~n ' bi:mkments, wiil und\,; rgo <3. Cf.:rt t.l: nr~ri1(jlJnt 'J·f St':: ttiemont The magi itUCA: of ~iett!erflen t a" r .f: 
crest of thE? t!n8! embf,mkmerrr. profile V'll! ! Gornpr SiEl ti1 E'J foi !ov,fi n ~J t>C{,lponEmts: 

• Fill setiiernEmt 
> Shmt t:rrn ~, Elw.;;tic sE:lit!c;fj",e ni - OC'"::UfS imrntAi<.dely dlF'lng fil! pl<'H::ement F.~nd foll ');\~ilng the 

'·ppk;ation of tr8ff~c !nads 

> Ln!lc term - C~f8f.;P Bettiement -- IJCGi.H~~ during tm p~~K;Bment g rid for ::lJ 'riorl cf y") fE\S after 
constructj(, n 

• Foundatif)f1 36ttlern6nt 

> Short tenTt .. · E!astic ;,:;~;;~jlemenj -- OGGun'" irmnecll.::lbaly (luring 'fili piacernent and fCIHowing tilt~ 
application of tram.:: loads 

> Lf)n ~; term '. Primrtry cOnSOlii..1:allon 
> L\.,no term _ .. Be ~on ary f;0rnpres~; ion , 

Once topso!i -,md loose mate!18lS are removed during fGunostion pfe~ am tion, til ;; gn)w {] condit.iom!> f,t 
m~ ural (ba e) ground leve'i oJ embBnkm.nts (irri;~ expected to be Gompetent i.e. ~'tifl' 0f ~HttE:r. 
Ther~~fme , tty:; magr'ltudef foundation settielnents is assumed to be n minai, Le, lei;;!,;; than 51j mrn. 
This Bettlement IS expectf)d t{) ~lC ,ur dllnng thf} :;onstruction pHriod awl l1a lJ ~; no adverse '-;1T:::G'i: on th' 
ernbankli:e.n t. performanG~~, 

E!astic; setU8rnent of tile fin 'Nill occur immediately and ~ ave nc je;ng-tenn irnpa::;t on thE: perforrnanc,0; 
of thE.~ road . Hydro-'::onso!idation or co ! lap~;e is not e~pt;cted to be a majAr issUia for fill E:mbank.rnents 
1;'J~8re proper foumhr~ n drainage is provided to !imit saturatien , 

Ti' t'.l ren ~injng cr mponEmi of leng-term settlement i :~ creep, CrtSj\~p ~~eti:iem8nt (s')f'\Neight) Dr fH 
emb;ankment~., is gen;;Ydlly f 30t an iss Ie whem heigh<~ SI re L.t;s than 20 m or wh ',re the change \n 
..:;iop , is smail. For ihn ', :'RC alignment, fiH t~rnbankments iii excess ..f 20 n hfl~ght are require! 
b~:;tv>,ef;fi CH"iOfi80 and CH'lS660 over narrov!, \H~ha cd pJ,!ies, Dtk_ to the large embankment 
/'lI.sights find c!lang';s in grade, creep settl0!llent ,.if the fill can potmUally imp, ... '· the iong,·teln1 
1?t?!rrOrmGlnCe of tile pavern:;;nt;s;, I\ccorc!ing to Sherard and Cooke ~'l 91:r1) post"COfl, tru.r.;tion time 
depend 'Jn t clek rrnatior1:,; 'T = observeel for mor'"i thti ::)0 Y"~a fs 1:1fter G0 l"18truction, typicaily at a 
gradui:l!ly r'c~du cinfJ strain rcite. 
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For most types of fill the.re is ;;; Hnear relation btJi:wE)(:m cre,':p cOinpres Ion and the iogarithm of tilne 
that has elapsed since the load was apPlied, 2nd a sin1,ple settlfJi11Bnt model Cd be derived fm sBif­
weight cfiIiep: ri'1iSaning the s"3tt1ement that oc\'.:urs when stress and moisture GCinditions do not 
(;h:ange, which can be ~'Pressed by tlm i9quation 'Chad~'>,s , 2008): 

\,A/h(?re: 

!.is::::; change i n'ettlemen~ 

IX :;:; Cref)p s ~r8in rate ( p~,.,f' log cycle) 

H ;:: height of fill f-;mbankrnent 

It ' 
J\ , ..' 2) b s :-- a:j-lu; Q 1·-

~ \t'l. i 

t2 ~"' end time _ .. a~,s ~ssed for 25 ye"msfor ttie projEv;t performance spe";ificati~n ;:md 40 years for the 
C~eotechnica! Desir~n Standard '- Mmirnum F;'2q lj~ rl';;1'[ ents 

1'1 :::: end elf Gonstnj -tion . - 15 rnc ;ths for p!a cemu'~t if final pavernent 

The U€ • .;p strain rete 118:; been t~stimated for fm mate.ria ls found along the TBRC aHgmmmt llsing tile 
ernpirical f€;suits 01' .. Vad,'::.ii and Nang (:20ur;) ~' n{j Hunter and FeU (20G2) Tilt! ~ ssumed st.min rate 
for each rnateri ~'li ~1nd the applicable reffm~nce j shown in TaDle D belo·w. 

Embankment material 

Abutrr,ent Fill 

9 ai In t 

Composition 

S~]rKjston€~ , ~~iitston~" , rnuds\..one 
a~d bdtialt rnf):ttErE1S 

San,'Slc:1E: or Basalt only 

CI8Sf!j /."'" cnfopacted to 9aS;; 
~·:mD or ::~ockfii! 

<X = creep strain rate (per log 
cycle) 
O,Ol :'J~~ (\i\}3tkit~~ t:~,fiC~ \t\{c\ng, 200~;) for 
snndS(C,16 -::::11:3>19 n16rlcr;ai 

fJ. ODS()~~ (~'VE1(id9 ' ,c1nd VVon9, .2005:~ for 
St~ndtbJnG n1a~'~)rh~! {)n~y 

0.0'75% (I-li,mtt.,r and Fen, LCi(2) for 
cOtll pacted Qr~' /{~! ~ .... d' t'Jjgh ~~tn~~ngth roekn!! 
'/fi lh i+:'.20 rn 

;\n as'e Sl1lf:mt of the t'Jta! creep ,:a::tth:3meni: al" ng the TSf~~C; aligmnent lias 08en I miJeri a k"m , 
assuminr;l t ~ '!e par:~rneters for I ~Em'8,ro i rm -- Class /A. t."! D. l'f the di'ff:.~rEmtiaj sert!erneil! resuitinH fmrn 
th~ creep has ai:-o been asses eo at 20 I'll inL..rvds. 

Bridge Abutments Design 

4 10 Bridge Abutnlent Recommendations 
":ienera!ly Ihe foundal:icn tnat,rials at eac!-, brid~'l6 abutmE! t are Gompet",nt' nd thel~e is em l)} a need to 
r f, OV8 nmt(~riai in t.~xcess of ~tandard MF TS04 d earing and gmbbj(j(l and topsoil siJiPP!l19 v.rhere the 
additional thickness;,:;;; of loose or soflAirrn ; ... zteri- I arE; f"30COllI1t.ered. The depth of remove, ,C'-incl 
f';;,!l10Ve eild f/3p!acSm('Jnt, at each 1.lbutm8nt has be(?f1 c/f3:termined by the b ... rei1ole. or test pits ciosest 
to the bridge aHanment. Pn':paration at the abutment is only requirement within the 25 m stru ture 
zm ". 

:: .... -.J 
' " f 

Page 82 of215 



Cut Slope Design 

4.11 Cutt'.ng Design 
11 l::3a te lopes a en ... mg 

The batter and bend'1 cDn;iguratitm has been selected io provick"! slopeB wlth minimai need for slape 
reinforcement, to nlltigatf1 810S;lon and reduce the risk of mck faiL Tv/O'.ypical battec and bench 
c(J nfi~!urHgons arE' oroposed and have be€,n sumrnarisecl pre'li'iousl/: further (jelails on the criti.?ria for 
select. tlatter configurations are presented b"~low . 

The proposfJd g!30rnetry IS generally 8Xpli1Gted to address tile st:abHlty , erosion and ro:;;k fail ~ ssw=)s . in 
soltle instanct-5S however, tll:;, pn=:sence 0'[ underlying vJl2,Ol ke!' layers such as extr~Jmejv 'Nl3aillEnecJ 
ciayston.8, mUdstones or COHI seams ma)' kKld to slopi~i inst · biii ty. Iii th<::se ;nstmlces slops 
rf;,infonit~ment of fiatt.er batters '#iI! be required 'for thest) sFr;ticr!8 to ;~ ctji6Vt~ the n~quireci shjbility 

Local and Global Stability of Slopes 
Shallower battt'rs ("IV:21-1 ii) ·lV:D.7'5H), 7 rn !li9h witil 5 rnwide lJt-::nchi":;;:, ;Cin:: proposed 'for less 
cCrnpe!8nt matiSrial to enfure 1.!1(~ IOGal and glGbnl stability slopes if; 2;;s:t;slifKl without 11"1 '>. neod for 
I F~r~.le quantHh9S 0"(' SlOPE; st3.tH~ ~ .sation . t;te~~per ~)~1i.ters {1 'i,/O.75~~ tOi ~t \/DJ)~-O , ~! O rn tligh \r'vith 4 rn VloddG 
ber1·Ghes ~~re' prc.~po :~ed rnDre c:ornpctent rnatE~ ri€i 1 "',,here thE~ rnC~f:: rnass sirecfJth VJE~S high. Shghtly 
\,'Vo;athered s2mdstm;(-o flf the Ma rVIl'l C::ns<3k Sandstone forrncaiiun an;"} T iodEm:;;f.fj!Y to sHghtly VJ6cHI1(,m-x! 
basalt \i\i~9 r8 deorned 3.ujt~:j~]:,:e '1:0 1' th is ;attf'?; f con.fi~"Jurt:1tjon v,lhils s,haihJvJ l):;:tt.f~rs ar:;J prOrlOiSf;:d f~')r aB 
othi::!r rnah3~·iB. is hrt~arg~3~~,:ted acrO~::;S'l th~8 projects. 

Erosion Susceptibility 
materials 

'SUSG.Hpt~ b~ .,:~ to (1ros!on to nach)ce surfaCt~ fkniV velocities \~nd h~H~~~lth~ Gv;,~ r bEftlH l" faces. i=xtrE;n~t? jy tc 
hi})hjy \i1~feat~~~'.9 ref~ sai"lCJst"dl8' and e);.ir~)~n(;ly to morj<'~fat~1 !Y V:lsatherE~d 5H~;2;tont;':s , rnudstof~es t;nd 
c!ay;:;h~)n,es are c\)ns~(kared to be susGeptib~e to eroBion. Thk:~ is based nn ass·8Hsn1f.H'!Is (Jf :ro (~k con~ 
and ob3ervat~ons of t..xi5t in9 cuts ~h'hfH~G c.ornp~at8nt sandstonE;' t1as b:.:.en Undt1reu't by erGd~n~~ sBt~~ttone 
:'UK:! rlludsi:one. 

Rock Fall Risk 
Sa-)an (y;~ve:r b£laters {~~ \/ :2 ~~ to '1 \/ : O :?5 ~k'1}, l nn high j,~l.~ith 5 rn vll~d€:; benches (j rf;~ pro}.HJSL~fJ for rlic~tf:f~a ~s 

rnore pmne to somU1S of um3tabl0; blocks IJl order to ce;duce the pOi:EmtiHI veio(:ity ~)y l~k:H-:;k;s dnd 
p:rov~de l1: \i\dd;8f ber~ ,1 i -~ to r;Z:itch (,-ny i()os~~ d(!b~t5 . Se(.Hrnel·",t(~~~l unIts intf~rbeddf1d '~iv~th higfl~Y 
\iV~1~l[he rE~d ~~;.e ndstcne c~ r highly te: rnoder~,tely vtjeatht.~ red s~ ltstone r.ind j'"nudst~jn~s, ';vhich may ·~~rode 

,1:vmv and und2n:;ut nKTfJ r.()mpi;-')tf~nt materials, are G1} ns ~de!Gcj to b ::; polf,:ni:i~ 1 30urGt3S cd rock fal!. 
D88pitE; obsf.,;p.raiions, high ly to moderately \~i€!athemd susDeptib!e b~1S£l !'i. rnatfir;ai WEj.: qeneraHy not 
comdd'Bre<i a hi'gh rL: !<:. in this instance, "-'£5 lace protection wuuld Hkeiy bf~ rBquif(~d 'lor U'!€f,e rnntet~als 
to mitigatc-l dE"gradation. 

2 S ope ace P ot cion ,d ce Support 
SiOp~:' r<iGe pro'[ect~on is required for ,j number ofcuh~ Bit1n~~ the 2j!lgnrnent. to mitIgate ewsion, prevent 
degradajje:i1 of slJsceptib!e ITlah~ria ! ) e nSUrf) the ::;;tabiiity of the batters, an;:.! miti(J;c1t(, rock 'fa!! l!c1zards. 
GreGi'! solutions have been reccITHl·lf.?nded \<vhi.:;re pr8cl:icai f i.r)(! ct:sI·effectivE; for aesthetic ((:;8S0ns. 

Topsoil and Hydroseeding 
TOPSClii for 'j\l 2H batters and hydroseedlng for rv':'i .5H batters are PfopI)sed to pn'Ncmt ern;i;ion 1Nhilfi 

pmvidinfJ a green treS=ltrrJ<,mt. The use '::11' dn::.lUi;ihi tOlerant f3r.:o-turf "'ii!! ;31 ls \) be c(;nE; jd{.; red. 

Geobrugg's Tecco Mesh and Tecmat Erosion Protection (or approved equivalents) 
,\ high tensile masi') (e~J T6GDO Mesh) in ccnju!1(;-i'ion with 6P)sion prct<:'!etion inaUinf1 (BQ T(;cmat) and 
I~Jydro seeding k~ proposed for b !.~ttE:r s~opas, st~a;,;~per U'Jan 1 Gn 1.5 ~n sl~d~rneritary rnater:a! that. r~:;quire 

I~ 
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face support or erosion protection .. This is recommended to 18du(';·I:) the risk of rock fails caused by 
mort: COITnpet>:"nt blocks being unde.rcut by erOSIOIl of thf;~ie rn;:xtor1ak;; . 

rv':at8fials considered su§cepW:J!G to erosion inc'ude f:xtrem(3Iy' t.o highly weathered sandstone and 
8xtrelTje~Y to rnDderateiy V';Nlthered smstom~8 , ITiudstit)n~s and c!aystones.. This is ba.serl on 
assessment of mck core and obSEHvatkm of exlsting cutt;; where competent sarv:ls1:~)ne has been 
undercut by erodinG! siitstone and rnud~,tG n.::}s . 

Shotcrete 
Shotcretir:g face protection and support is also recornmended fo r baHer slopes steep!C') than 'IV:'J .5H 
I/vherE't T1:lGCO Mesh (or BpprO';/Eld equiva[enl) is cle>'med unsult8b!e. This racing treatment is proposed 
if r sniaH areas in sedirnentary iTmierials 3w3r:;eplibie tc erosion protection ;;ucl1 H2; thin weathered 
mudstone iaY;:-!'i"S, 21:5 "iI/eli as basalt rnatHr;',3! susceptible to de~JfadatiorL Sriok;rete Ions be'~n 
(€Ie ~ mm€nd8cl rntht::r than Tecco Mest. (or approve.d t:;qu;vaient) in ordf::f to mitigah;; irrmt,aUGn Df 
'i!/Hter !nto the (;ut tElti,("! r that ,:vould k":ml tn degradadon of th e') basalt. 

The need to prcJt;:~(';t rnany s(<;ctions of the exposed iY)salt material i ~S bas~d Gn the resuits of 
petrr.igriilph:c anai;!sis, whitJ\ ind icates thfit m:my ;<';(JG!imlS of thir,'j bas<'l ~t (:()mprise- a hiqh s6conchHY 
tn i ner8d~; Gonion! (t J. filcally >;:IOS:'1) h:::nc1inq to PicceiEm;:ried (jrjq radatt,~m erf th,3 fOC* mass ~ltrength ·Hlis 
is supporl,:'ld by recent insped:lon of [; as;;1It slo \.~~ pil'2S ~-lt thf' pihA t.urm;;::1 ':IS vi eB ;,.;;,,:; t)(:l ~,2iit rnck core 
fTorn Ti\ilFt 2.GIX!· \.~~)Otechnica! irrv(C)st!gatlon . hr'atenals n!ost SW~G!2lpU tj i e; to deg r"itl~;.tion '.til3're notfJc! te, 
genf:;fEj ~ ! y bG r:j e; ~-1c;r~b8d as vt"S~GL~ ~ i3r and ./ or i3 Il1Yf-Jd a ~oki 8J and Vle ff~ r~~~cofded in nurnerous ~)o reho ~es 
inte;s('1cUng tm ~;;a it acr(Jss lJ if;) pmjuct 

[;' urin~~ LCH1:shlJction ~t js n.~cornrnendGd that thE7 appncatif.!n of srlc)'~~cre'{f; to p {(r~:ect b3sa~t it~ b:a~~I'f;d on 
Hn ObSi3fV;':lt~onai appn.Hwi;: it is al:<}iJ rf.~c0rnmmld<?d thatfurt~:C'H te:~Un!;1 ! m,:':Iessment j~", earned out to 
(ietennine th(>, tiW1c!:;ptibility of UK! i.H.1;:iia ~t to ,1egrade. Hi ':') {;xtent '-'I shotGrE-, :(~ ~i.m·ent!y pr lpm;;e(! fG f 
cuttin£~s I~ a.s been bas.(~d on the asse;,sS ~ l~ent (sf fOG~\ !::J£Js and Gfj.~ ·E~ at (e;t3cJ~ Gut 

151 e 
:Spnt b .:J ~t ~ ~ ~J Of pSlttern t~o ~ ""fng 15 ~~ecoinrn (-)ndod in ~OG.atkH1S \ \lhare s ioPe stsbiEty or ki f"B rflLt~c 
~~~" la jYHE~s ind icBtf; S ~OP(~3 \iviH harv(~ (: n ina.dRqu~Jb~) rst2~b Hity \ivithout slope fBfrrforcHrnent. E3at ter 
geornotry. ha'f~ :.genGra:iv tg~ ~n deveJopt1d to iirnit thd j'l,~~,t;d 'for 23 iopt~ n,3~n'forc~3Inent ~A,B 3 f:E;SU!t th lese 
rsini'Oi'c:ement n1eaf;W'e!:'!, ar's :;If..<nerally 6XPf:ch?-d to brO) (nimroal Clnd t110 st onan GIl]'! required to 
z?iddress IDea ~ instabH lt~l ~f;sues , LargeT' ~3t!a jf) sk)~))e rOtrfforc£~rrK:nt are fInly n::COHU119nded v1(hen;: 3.itf~ 

c('jnstn~ints iirnit bCitte r g6()rns~try or i{ln er!1tit~c p~m'i'ar fa!ju res arE~ ~dentifltJd a~i a ri ~;k . 

Spot Bolting 
F{OG~: bo ~ts , typica i~ ~/ 3 rn leng in acco rdanG~~ Vtf ~th rv1 Fxl- ~~04 , are rE~cOnl fr~gnd(~d ·t.o SUPPD~t unstab~.? 

blm:'KZ:, th ::'lt eann;f be fsnloved (turing construction and pcse a rock faii Jl r:iZ"Hd. Ba~E;d Qrt pn?; !im ~n:Ei IV 

kinBf1;atic anuiyds this trs8trrll'3ntv.!!ii like!y be requirf;d in 3tx.:t ~Gns of jhe baf,·a11 materi"li to mitigate 
toppling arid v"ed~,i('~ fd[iur€J8 . Spc,t bolting iTiay be required in sBdkn&mtary un its wh!tm~' i'~i(;lated 
random de!'fH:. I: !;;~ roi l intersected, !ww'evef ihe 8X[€"nt of treatment in tl'lf)se materia ls is nltery tD be 
m;rdmaL 

Pattern Bolting / Soil Nailing 
Path~rn b.vlt~n~~ / son nai'ing, typh::a ~ ly ~?; Jfl long ~Tt 2 rr GG niJf) spaG!n~;L in $~cccH'd;~;nGe \v;th 1\A~{r;S04 , ~s 
i0cmnrnencieo to suppmt unst,JOIE; io-:;al b.,itter siopes. LCGai pattern boitin9 of indiv idual Gut batter:,; is 
gen,araU"y 0XPt~ Gt(::~·d "for '1 \/ ' ~! !-t or steE;p~=::'f b~~ttefg ~nter8eGting \tiea k ja·YE~tS ~~uct1 as (~xtn3rne:y 
',NP2ithmed in hii~;h!y WGat!l e: ~ silt::'.tGrle, mudstones )1' «::Iaystone ,~nd coal :sooa ~TiS . 

L);lfgc,r ~ica le, pattern bolting! soH namng, t ypically 0 to] 0 rn Ion!;! ai· 'l .!S t:j :2 .rC' rn ~padn~] are 
fecormn(~nd8d in isolated ioeations wllere ~: ite Gormtraints limit b~]tte ,. g(HJmettj t or kinernatic planar 
faj ~ l.ire§ am identified (:1::, 8 risk 
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· 1 4 Sub-s rfaee f)r i 9 
Sub-surf;:~ce drainage is recommended at some locations to actiVf.II)! rnonagi-) pOiEJ-·water pressures at 
t1lf.~ b;att.{~r 'face . 8lJb-surf;:~ce drainagE.: re:comrnended ~1enefa!ly COI1,;;ISts of sub,~honzonta! drains 
tYPlc::tHy 4 m icmg at ;;: Hi ;;pacing. 

Sub··horizontal drainane is also recomnlend":.d '!'(; ! th ick extrernely weathE;red rnudstorw, (;~ayst.one 
aM (;0;3! se~ms to actjve~y m~)ria~~\:~ pore pressurES in HllZV30 materials. 

1 .:> oe t-all eb . o Prot etlon 
A proactive approach has beE:lr! adopted 'for the management of rock fali and debris flow across tl'le 
site in conjunction ';Nith passive rock fail cmd debris flow protection rneasures. These proactive 
mcas·ures include: 

@ /\dopt~n~; sujt;jb~t) batter anc1 b~~nGh gaornHtry to Hrn]t th(~ rock faU dsk; ~~:ha!h·)\ttjcH· ba!tef an~~ie8 anc.l 
wIder 1:xJnc/"ies are generally recomnKmded for rrl.~1(:;riais identif ied 8~, liKely s,Ci u n; ~;s of rock 1t?'11. 

e PIOHCtiW3 fi:'ltention fer;, sprt bo1tinff) or l'I3ITli)lN'1i Of (lck fii1H hazards ! (j'?n!iflt~d dUring cunstruction: 
spot bolting or removal of bIDC~:S we;oltf3f th ;~n 200 kg th;:;1t POSi9 a i'i'3k is n?,CQrnmencl{~d . 

€I ~lI'litj,,~1:atln9 tl, ]'oskm e,f s,::dimenlary matt7 i'Jet!S ';'ust8:'itibln to f:PYs iop 'find und~[{;uttinfi (1f rnore 
cvmpetent rocr, tnassr~~;. 

• F~ n]V~S 10n of debrh~ fi(J\rll' tenG~~~ ~:,~ ::;lI the iOC8t! -'flS shOViin an thd f{) !kl:VI{~ir~p finure to stop shal!o~i 
i r:~n ds,ndf!S e.nd debr;~ naVIS or~g inat~niJ frarn the ~Kj_j7a cent basa:t car; f rorn G! og~~~n~~ up dr2~naU:7j 
su'uctu,r€Hs . l \ f3L- 'I 5D ~_;~ 3 ~ !OV~i ~an(J s~~de barr!nf (O f appro\red :(-;qu~lJa i ~?) nt) vvjtt·! 5 rn post spfic;ng r'l3S 

bt~en a~;su rne " fOf eHGh ~OGatL::)n 

h1 fj -;nJunct~on \R,fif"1 th6"~3f~ prr::::actjvG n-leF~8urc~~,s the~ fOU-()tiViniJ rc:cJ: fa~ ~ pr;)t~3 rJk'!J] is p r(\~,1{f,Spd ?~S a fina ~ 

Hne of protB:cUc.n: 

> (~:oncrete b~~rrie r ,//jth eha~n virf~ -rence ('~ .2 ttl high) atH1G b;;] :~8' of Hf3Gh cut for aH 2,k)p~)s steepi1r 
thar'j "~ (,Ii 2 . 

CD (:ut ~18 ,4'·40 to 40~2HO (C:ut .30 tCJ gn{~~ of aH!~nnlent) 

> Chain .. vice fence el 2 m higr!J On'get 8pproximi3t!'~, ly 3.2 rn rrOrn Ul'2; base of f'ach cut for a~ i 
slc;pe;s ste)'~-:'(.}:?i r than 1 on 2. 

The chain wife f~;nGe is t.o be in c:~ 'eGo rdanC:E:l with r t'iiR Stanclard DrawinGl No. 16D2. !n itia! rock fGn 
IY1odE~~ Hng indicates that tl"ds protr~ction vvou~d h-ava ~~ LJffk:; i i~}nt Gt~pac~t:l and hf~ ~l:ht to j"E;ta ~ n b~ocks up YO 
200 kg in s1ze based em a ff~ rK;e capacity of 10 kJ . 

I , f 
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TSRC 

PART 2 - CLARIFICATION QUESTION 

A.1.4 - Geotechnical 
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TSRC Evaluation Questions 

Question 10 

T40a 

T41 

T41 cont 

Report 
Reference 

Al.4 

A1.4 

A1.4 

Question 

We are unable to locate planned Geotechnical Investigation (GI) for the delivery phase of the project or confirm your 

compliance TMR minimum design guidelines for Geotechnical Investigation (GI). 

Please either identify the location of this information within your Proposal or provide the information in response to this 

question, and confirm your compliance with TMR minimum standards. 

We are unable to locate and confirm the proposed methodology for assessment and treatment of weak material within 

Marburg formation. Please either identify the location of this information or provide details in respect to: 

1. Potential treatment types proposed, including stabilisation and surface protection where applicable 

2. Methodology for onsite identification and application of alternative treatment types. 

3. Proposed management of approvals process and program for reactive treatments. 

Proponent Response 

Nexus confirms it will comply with the TMR minimum design guidelines for Geotechnical Investigation (GI). 

The proposed Geotechnical Investigation (GI) as part of the delivery phase includes the following: 

- Cuts - boreholes to 3 m below the base of the cutting 

- Packer testing in the cuttings 

- Embankments - test pits and boreholes 

- Installation of groundwater water monitoring bores within the cuts and embankments 

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

- seismic refraction for some cuts and embankments 

- 09 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 

In response to point number 1 

Nexus 

A.l- 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 ofthe tunnel). Section 6.7.3 and Section 6.7.4 provide detail for surface protection in 

cuttings in the presence of weak layers. 

Drawings GE-Ol 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-3S 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 T4la) 

and the drawings referenced within this response (Appendix T4lb). 

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. 

During construction all assumed geotechnical parameters will be verified by a suitably qualified team of geotechnical engineers I 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 I 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: 

- 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.l- 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 T4la has been 

amended to correct the formatting error. 

10f3 
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TSRC Evaluation Questions 

Question 10 

T42 

T42cont 

Report 
Reference 

Al.4 

Al.4 

Question 

We are unable to locate and confirm the proposed methodology for assessment and treatment of weak material within 

the Main Range Volcanics formation. Please either identify the location of this information or provide details in respect to: 

1. Potential treatment types proposed, including stabilisation and surface protection where applicable 

2. Methodology for onsite identification and application of alternative treatment types. 

3. Proposed management of approvals process and program for reactive treatments. 

Nexus 

Proponent Response 

In response to point number 1 

A.l- 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 ofthe tunnel). Section 6.7.3 and Section 6.7.4 provide detail for surface 

protection in cuttings in the presence of weak layers. 

A.1- Design, Geotechnical Element, G1- Geological and Geotechnical Report, Section 11.2 details the findings for the estimated characteristic surface movements of the 

highly reactive clays, which are commonly found in the Main Range Volcanics formation. Section 11.2.3 details the design options. 

Drawings GE-Ol 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. 

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 I FC 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: 

- 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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TSRC Evaluation Questions Nexus 

Question 10 

T123 

Report 
Reference 

A1.4 

Question 

Durability of materials to be encountered during construction is important to the selection of material properties for 

design and long term performance of structures. Amygdaloidal basalt and vesicular basalt has been identified as 

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 

Proponent Response 

Report A1- Sub-Schedule Design - Gl Preliminary Geological and Geotechnical Report discusses material re-use in Section 10.6. As per Section 10.6.2 the amygdaloidal 

and vesicular Basalt is currently excluded as a rockfill material due to potential durability issues. 

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 t he 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~ 1 5 Hydrology and Drainage (01) 

Executive Sunlrnary 
Nexus infrastructure' .. design for drainage has (l.:lfm developed to reflr2ct the Pe('orrn anee 
Specifica tion and the whole-or-life GostJb""t1em of thf:1 various drainage ele·nents in mind. in doing so 
Nexus have addressed potential project risks, durability, p"'''rforrnance, op8ratif)nai iSSlJeS and sateti 
alan - with communi y expect~tions_ Nexus have also given appropriate attention to the environmental 
effects of the PrvjHCt, specmcaliy water quality management and flooding. 

The d!ainagi'~ sjstern desic n im:hKh1s: 

(') Gross drHinage, including bridgi?s,md t OI1Cretf;: culwj j·t s 

• Table ;and catch r.i rail1B 

• Longitw; ina! dra!nvge I..,r tIle road ;;;w i aGc 

• Water quality and ,,'pm control d vices. 

TreatrfiICmt of the subsurfa'_;e draina!] e is inciude,.i in t.h,; Paverflti}nt De ' ign . 

The drainar;e df;sigfl Wili ~lVoid or minimi2.G any potBnti2i · damag'", Of loss til;:·'! mi,'J result from G e 
c{)ntnbuted to by VJat.er di. ~ e _a r~:pe. as El lonseqL enG8 of the~ F'roject ;1\ct~vitjes\ ~-r PrDject ~/lor ·~s. 

• Flrovh:J e;s ·{lood irnrmmitv ;an d (',ontrol of hy- m ulic impaGIS at the cfussing of wiah?rCi)tm~es 

• !\M.mag!?,,~ the quaHtY IiHKl qt ~:mtity of 8torrriwr~hr, provid~n~J di~vk~8~, that t r-e:at the st'·ITfI't,ta!e r and 
retain the rUil-off a~ cio::v! ,~$ possibJe in it~; source::; so t.he dra!nal}e system {;h:3ng€;S t:)<:';f..~Xi5tin~) 

water rf"11~me ):0 the 8.rn;:.1-iiest amount pm(;t\c",ble 

• Is i ntr3:g r~~ta;j \f~;th ttl: construction ~)r·oGt:~ss and th~; p~anned drair . a~1e r0quirernel ts so the totai 
;nV(~f1t~nent in dra~nag{~ intrastr~ .. H.:;,t.ure ~8 rni n~rnised ~ind n1Hint~"';nanGe at:(~!.:~SS ~s av.aH::1b~e to aU 
devices ':1u r inc~ constnJcti~¥ , ::;)nd 0per3t~Onf:l ~ Ct)nrlitjons 

• f.:-~re .. ~)8 rve-s ~~)d st~ nt" f': "Hfi1 ·tent~; ) ~nciu'Cj~ng natural ei'lann8ls arH'j 'VJe t1~l nd Bnd ripa r~an vegstat.ion ~ n 
SH:J, <.l3;, not (: tilet~'\;'j8e d jrw~t1:y· rj"~'f~3;cted by kG F)rojoct 

.. HeyuireB. rninj,num rmd ~}tr.~ii~,htfof',r'ia!d rn; inl:8nanCfj to fn8ht;;-;in th f.~ i3ppropfiate Ilwel of 
p,:;'IiOnn anc6 for th;:, 1l1f.Jr1:r:,gtHn i:::nt of tt1e qU,21lity :and qmmtity of ~3to rmV:iaif!r 

The dl i'J ina;le d6gign achi~w0S these P~1ifo lii1ances by pfovtdlng an effectiw~ , ba!anc 'd tJ.nti inlO,_ rate­
arrangEm ent of the cross ,;;md iongi u."~in8; i drain<"1gB eimrlf; t'lts \ivitrj the r08'J geometry and ti l e local 
Gatcl1ment conditl .• I IS. 

Ne)m~: Infrastructure has "'on8~d8r ,!:J the need for ff.iiSili6i .G8 i I its dr::'linage design h rciignificant!y 
reduce the conscqu ... ilces of any future z::x trerne storm ccnditions. The vulnerability to such 8 "116n1::­
\vas hi!Jhii \,,!hl;:;,(j by the dramatk; (;0 il:3eq U'3n "'fo:S 1)( the Jam!8lY 20"1'1 Hi 0 \:,8 around Tomvoomba. To 
acl1k3ve the: requirtN:1 funcUonal outcomes dur infJ de~;ign ,x!l1!1itions, u S we!! as rnaintain operations 
:and limit rnaintenrmc() duri nr~ ox~miT!i:~ Gondil:kms, our '·.raposa! taHors tne dr8inege design to t!':0 
~pm; ific pmj,'3Gt condi!lOnS, inc!udinfJ '~o!isjderation \) 1" 

• H!~lh '''ebris loaJ aiong the esc:-1Jpment of U1e Gre::at Dividim f-,(ange 

• High!y dispe: siv .. soHs on the piate ,JiJ'if the ; reat ,Jividing R- nge 

• ft8ep terrains and fast fh:r'h· w'!!locities 
All design principles Cl nd 81J;iutior s ·';pplied !n the arc :n", ge design EH·e suited to the project '3pecific 
conc.itions and, jnsofar as operational ;"afety is .concerned, 8xc+.}2:ds the pe(forrnanG8 expf.i,c)~2tioi s 
frDrn t~le technicai spedfic£l'iion ,",vitl·l0ut <:lading cos' tc; th,2) Projf."ct Thls :nclw:Js;'.l c:u iv~ !i.s .jesigned tn 
catf; j" for b!ockarJe, drains lined and sized for events in e XC6l3S of the design conditions, ,anti integrated 
solutions for the des)t';jn of Gul'.Je rtt~, ent'::rgy dissjpatkm and channel protection. 
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To furthl::r enhance the pli:rformanc8 of the proposed tender dr.;~jgn , the dn.1inage deslgn includes 
innovativ>8 elem t1nts to achieve or Bxceed the required outconv; whi!e reducing capital and "vlwl.} of 
life Opi~fati(jfm ! Gosts, such as: 

• Use of debrj ~' def!fKtors at t1'l0. cu lvert inl0ts along the 8.:,carpment of tb~ Gre8t Dividing Range, 
which Ga ll efft:;c;th/;ll; CClntah large quar t itles of d::;;bris of al sorts v.rittwut cornpro! ising t.tp 
CU!VE,rt.'iE, performance and physical int'O'!J r~ty 

e Use of reinforced grasl3 that has a s ig n~ficantly lower 1811el of emd1bmry than naturel vegetati ,..,n, is 
more cost effective than concrete, and provides susta~nabie batter protection ~hat is integrak d w'ti l 
the landscape design 

• .I".e design of the crOSf; dr.ginage structures 11as been update(} tG ~GCO mt ~or the critical 
man8gement of debris and scour. 

The outcome is ,3 drainage d~.5i9n propos';!! t");at is . ..:a/'(-: , cornp!etc, support :d til approv6'd 
meUlodo!og : ~~s and ad ieV(';S all perfonnance requirem ·'nis. 

5 ') . ~ Cross Drainage 

f 
'rh f:~ W arrego HirJhWf.iY cilmbln9 the TocfWOCHnb2l Rang~ expfJrrenced silqnifk,ant b!m;ka;]I~ ~ "fnjm debris 
d U Y'~n ~J th c;~ J::UHlc]fY 20 '11 t' ~ -"Gets {ct"~rnpared ~jvah vJh~at i~:3 nCdTn.sU-y exp!s-rienGed in A u~~trag3n cGa§t1~i 

c2!!Ghmentsj 'i,kd' ;h Jeop::.m,"'! ~ sb d the r"a7~ety of the' h~!?hiNCW to ;6CHrto \.: rl.f)xpec.ted e;;:~E:n~:8 . 

''10 a'oid the rep8,';;! of unSt~t ,"l Gonditior1s lj uri n~l B2.Vere storrns, tho dB'sign incorporat.es nlitigatinq 
tf:.:atu n;:~s G"-JIT~n"j€:nsur~Jte "'l."Jith the catchrnent char ~JGter~~~ti(;s 3nd tt~~{~ associatE:d rJffbrk3 ri:;;k.s: 

• Far ali c~tchr;1enL out.side oftf~e "'!$carpment C.,.,H7GO tD CH5 '":!)O and CH"()90C to Ci14 1:2U)), the 
c;ond it~ons ar:) sirr~ Bar to the tr~~d ~ti '1nE1~ G~ueens lHnd Gor dit;ons UpOi ~ ~lvh ~(;~'i l:hc (.)' J1J~lt and t~1i:~ 
t":\oad :JrainagG ~!la i' i ~a! havE' been der:ved. f\~) a i~~SUr , the r~exu~.; lrrfrastn) (;tui~ ~ Tender .DtJsign 
.~ncorporates J""! e requ ~ refTients trcrn the WID f6'fer~~nce doc -rnants as st:~ted : 

> F~ipfj bioGkags:: QlJ fJ~ll ~rab1 ,~) .~ G J~ . 1 re(~:)n"~ rnend " " :~ ~ ~ ovi~ng 'for a 25~r'0 ) :pe blockagE: dLH~ to 
:SE~ ;inh:!I'l! bui id-up, unleGs this type cd lJI (jGkt:~ } (~ h." wl!ik8!Y to GGCW, CiUD,:l "d!j!e '7 .1'1 .1 states; 
that 3 pipp will bl,?i self-Gleardn9 2t a rninllnurn v<:: !ecity,i 0.7' mis in .. =1 '1 year ./!',r<J sic'nn. The 1 yE,ar 
}\Fd flood prE)di Ii JIIS frrwn the cJl~;:; i ,gri models ~J GW that the fninimu 11 \i,~ l ocity ir the prt'l;:,os!;:Jd 
cuiverts j;:; '1.7 nil s, and m(~ ther8fDf,5) s;3/f.,Gieaning. 'it ereTel'e tfH~ 25% piPf~ biocknge al: f.r vant't; 
of hI'} pip"_ 'from s(;d;ment build up 1s IV t r.quirec . 

> Inief blockagE;: . UC M recommend:: .. a!iovdng for a 2TYo inlet b ioek~ge in the dmiign st I'm. T~lis 
ailowance 'Na!;., inteqrated in the design en cuir:ti-r' ns, w~len detnrrnining the he}.:K;"vat::.r levels f; r 
the blocKed eUIVE!f!S. nli~ pr:Jpos€:d pipt diarnetef~~ are apprJ.;irnatGly 2.1% l ' ,'gl,3r them the 
minirm.H11 unblocked size t!iat nener:iite~; Gonforminq flood condi fii;ns. 

• For all catchments GlirnL inu the; eS\,.o(:lq.Hdent (CH5i) OO to CH'!!:3GO:JL the type of ch}bris expected is 
e~~ ,,",entiaUy bou iders, tn:'J8 Iknbs arv:! logs f rom steep mountain streams or guilil':!s, i:ransporte'd as 
bC1d load smd fiGaiin~J . The SOurGf~ of the boulders is from be.j [:ind/or bank el'o'Bion or kanclmass 
m,_·vements. This ITlaterial c~m easily blo ,k tilE' cr:"Tm (;0 to r::; Gu!vert . .)c' f::\ed on HE(>,Dfj f rom the 
U;:" Fe{ (}!atlon Higt"l"w.iY ;V.lmjn f::.~t i"atkm , the Nexus Inf rastructure Te der Design inc' r~ orates 
-lebris dvfif,ctms , which ~lre c-i.ructures plf~ced at tl ,3 culvert iniet to defte J: tht~ major portion t th 
dei-Tj~; a ... ~my in m the cuiv,~r{ u ltr3 r1C8. Tll'BY are norm By V-,sh.~pe .i in plan wit!1 the apex 
upstH .. ;am. The debris de1'~e ;j:.or5 me dE":signe;;J so r 8T the annie at tl e ap(-,;x of the detl!',ctcr is 
bew/BEm .; ti O and 25" , r nd the totsi area of the hvo s,ides .( f the deflector is at l f~ast 1 n t lmes tI <,. 

crnss .. :sectkmal i'.l f(;..a of in;..;; Gulvert iniet, a!iu "ii n~J for up to 90G/;; blockaOfl of the debr~G dE"}fiector 
r.HJf(:if<3 thE! hydrauHG p(:i rformanc~~ of the cu!ve;t crossing is negntivr:Jy <Iffeded. T il'.? basE? width and 
;l(;l1ght 'Jf thr~ c.ieflm;tor is at least 'I : i time'" the respecdv€: dirnm';sions of til E-; cUlvert An exarnp!e Df 
::." debris uI':1Hector is shown on F~~Jum 7. D .bris deflectors are providBd at the in ~;t of 15 Gulvert.s 
Ei lon~l tht~ escarpn~ent 
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Longitudinal Drainage 
Design Concept 

The longitudinal dr.3inagf; d6S i~m proposed by' N",1XUS lntrastructure intends to limit ttli~ u~e of 
unclerfJPJund pipe network:;; and {jfCl inage stn.Jcturf~S . Tn achieve the strategy, t.hr3 longi'tudinfit 
drainaqe ci\:;sign was df-;vc;ioped in conjunction w 'th other design cj isdpline'fJ co,UGh as civil fer thn 
geometric: alignment, '!}eDtechnicaj and lanciscBlp<3 architecturE: for batter trl3atrnent (;md stability. 

The d i ffii:~rent Tolimad profiles t)0tWf:en Ih,·, eastern section (sast of ttlE New Engiand Higilway) and 
the westem section (iN85( of th€l New E'i1£llalyj Highway) a!hN different opportunities for the 
kll"1g ~tudinal draina(~e , wh ~ct1 have be:t':rl irnrlt:' ''TI8nted in the design: 

@ l·"dong tlv~ !~,,;a ;s,tcin$0ct! (mS, thr; i"(k~d profile includes a COI'l t feti3 twrrie( in the median, 'filhich 
GOUf.\cts runoff in *oLlpero=:ic)vatton sections, concrete bdrr~ers ;;l IOn!} the jmi, id{~ ~;h(;u!d6rs in the cut- , 
and guardraiis akm~l the 1nsideshouldeis in fliL i \s ~1 result , ti'!6 ['(')Ii()\,vlng system is proposfKI to 
drain thQ road fU l'KJlt 

> In fH': £wd tKHmai erossfall , ailovi runoff f ;"(H n til ':; road 'Swfnce to shf3e ' nov;, over th(~ batter down 
to t! l~ toe of the embankment or to the f lrst benet; of the rm 2Tni)ank. m(-3ni , ~'f aV8ilable. Tht'; bc~ti:er 
w·m be iJea-tl'itd wah r~,;;inforc€;d grass; Pro-riir/2, {;' 1"(,:f:!n/\n'110r pre,duct or equhff'jk;nt is Pr!)posf;,d. 
Cri.'H:,:nAnTHx i.xmsh::ts of a U\; statd ~~sed nylon rnesli in4lliBd iNlth rryj r2! ul ~ c a !!y appl!,~d mulcli 
conta:nin;g ~1.ek~etBd gra8!:; ::~Pt}CifjS nuitab ~c~ fur the sJte cond~tions . Th ~ s systern prr}vidBS 
immediate and (Jffc:r;tivE) long-term ,,)!Gsion pfC{IE~;tion Ghlpabii;) cif \rif~Uult~ln(Hng much highfaf 
v~3'ocit.~G~$ thar; St8 i daf'd v;'3gt~tat~sd prot8(~t.~~Jn IT~ {~a ~~· u n;:!t:~I. ll~e systanl aiso k~Hd~3 to i e~\it;Y' onnoinn 
rnainjf;i )<'InCe r.[~q u ;v6'ment~t ,ii.. fj iaqr8rnrnatic irnaq{!!: Df Hv;; GreenP,rmor pmduet i8 stW\ivn in 
F~iJure G bf~lo' 'i . TI'1e vecgf; \Y1H ,;~" h:;o brf~~ trnated \I\~ jth ~'f!~nforrx~d grEss to rrH2~~nta k~ the untfQrnl 
sheet f low f rn rn til e) !O;',,j t-; th~~ b;:,,-th,,~!' faGE>. 

r, ,I I A ! frl 1, r ) II! 

> !n cut and norrna! crossi';::j~l j tile focus is to Cloilvey thr; mad runot'f v1ithln HIE"! ~,ho li idei r t.o alit,,>,,; far 
cllscl'iCl f gP. at the cul/!m in t€.~ !"facfa . glkjl.;ving t!lt~ runoff to be GOnveYEK.' wlthln tile rOClfi shoulder 
(r:ndeoo:iinSl a rnaxirnwm of 'l rn into th ;:~ traffic: lane) it redUC;8S trw, f48€i[J j'nr pits pipes in th ,,~ 
shou lc~er ';)1 the road Thii3 appnach compiles 'Nittl the Tko1R rfjqu~remen ts n::;g ;;l rdkJ~j fkiiXJ?Jd 
v,;irHh , which require :! !i iinirnurlt of 2.:5 ill of !Bl nf~ to remainft'.,18 from l'io;)dvv~tf;rs dur;nrJ the 
de8~gn ra infall "'",lent 

> !n s'i.jper-eh:wt,tkm, tr)i~ runoff from the sUpe! 1hJ\i '1'ted s8ctkm is (;I)tiected in the (,utsicie f,.;hou!der 
.a!0I19 thE, rf it3dian GOllcrete tlarrier, similar to t.he inslde 2houider in norrna: cror:;::;fall in GLiL 
VVI 1eH~ Uk' capacity Ot',cornes il1suHlde'nt, 'nilFt si:::mclard cOf'!(:rete )Jullieg a!t(j tHH:i(:;; rground 
P~ P'2;'8 an~ ~nG~Udf~d in t~1(~ s';ls,{6rn, \NhiG(i ~~~·~nera ny discharge- at the next cut': fH! ~ rrb:1rr8ce. 

• ;..\ ~ong the \iVt~stern sec'Uons, the rriao prcrfHE) in·+.~hjd~3S 8 \/ dfQ ~ n fSit tr~e Int8rft3Ge bet\l\Jeen Gut batt\~rs 

and Ih·e n18d pnlfHe ~ aHovvkifJ for .J'G convey-an ~e of the road runoff to tile i"H3xt cut I f'iH interi.aCf:. 
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Concrete barriers are not provided, ~1voiding the n<)ed to capture f!ov>i in S lOuiders. The long itudinal 
dra;na£~e III this section of j:he TSHC is ail managed tlmmgh sheA!: tiGN~, anc! op,n chann(~ !s . In fill, 
sheet flo'!;v onto the battw· is ... !kl'tNE,d ,,is in the e-.stHfll sBciion. Vi here rnEdi;;:Hl drainage is Pfcfvided, 
f ield inlets pits and out~;Jt pipt-Js are p!"vvided as required ; indudin9 at al! 8ag poil" ts, If di,,;charge 
watH frorn the median l 'rains ··o the natura! drainage paths 11 tI-l€) surroundin9 en\! ~mnrn\~nt. 

The longitud1nai drainage. system relies 11 .-- \lily on oPen channels. The fcilowin::J sub· sections 
describe the individual eiements of the drainage sy te·1. 

Catch Banks, Catch Drains and Table Drains - Locations, Types, Cover 
Banks "md drains are provided 8.S Dari of thE" TSRC drainage system under the. followl!lJ 
circumstances: 

Ii Catch banks in the following si tuations: 

> VV,j'i8H'J there is dE:lf:med to be a IT.v risk "f flt)w discharging from the SUiT· unding 10,ncl dovli!o the 
cut ')atter, a GatGi· bank is used to divert this flow around th(~ cut fac)!\) and toward the 
(j()'\.vnstr!2~am drainage path, in rncmy ca~",:-:s ih .• cross drainage CU)";/8j ·'t 

> VVhf;,re road fUr/On is collect""d in tah~€.\ drains at the toe of' .mbanransnts for conveyance to 
watB1" qualitv· basins and ~ht~ '8xtbn1ai catchment als flo~NS towards til.it embankment, \:1 cate;, 
bzmk is uSed ~o S·t . mab the external runoff f-om road runoff and dl\1i3!t the extm.la! cat:t1, 6Pt 
arQund thG 'N'Tt{:;r quality basins 

> ;n a" Gases 1J je L{}?) rf the catGtl bank ~ s stabi j:it-;8'.u v~dti1 ff3 ~ nforeed gn:~. ;?, ~; , ; ~;, (3 r6'1nf\rrnor or 
apprO\lEJ oj equ ~va~ent aJ d (~scri b'0d ab'ov6 . 

',II'( :~ .• . I 
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• Catctl drains at the top of tile (;uis where th~re Is a risk of the external catchrnent flowing into the 
aligrm18nt. in this situation , cat.ch dn3ins are used in p;Jraliel with cab:;h b,:mi f;~ to prevent eXlema ~ 
l'lowsfrotTl f100lJing the road at natura! cross d ~ a in ag,~ points in cuts. The e~ltc:h drains are 
comp!ernen1(od w ith catch banks tt) aU~jrrk-nt t.h t~ c~pacity of thn captlffl. The combined 
conveya!L6 achieved by the design ~s in eXGess of the .j 00 YBar )\H l. Theatch drc:k!s ::;onvey 
ciean watar from externa catchments to the downstrearn cross drairmoe pathway. 

o Cut drains, ,;vlthin the w(~stern section of the TSRC, at the intErface bet ';/e~:?n the cut 'face and the 
road . The cut drains capture the runoff from the cut face and the mac! "wrace. The :ut drains 
:;o/lvey the runoff to the next cut/fill interface wher ~ it is disd argBd via a "-':vel spn:.ader or to a 
table drain ftlt· conv ·,yan e to a w<:lt.er quality basi ' .. if required . 

• T ""ble drains at tht~ to(; of thB fill mnrnmkments within envirol! rl!entally Sensitive areas vvheL" wat ' I" 

quality troatment and provision for spill containment is pmviol'?d The table drain::: conv(:~y the road 
runoff d !scljar~Jf~d down batters c.y from Gut/I'm interfm~es tCI'N'Jd thee: water quahty b~lsins . \.f;/here 
~'l.ppl ·lpr~ate ; tablt-) drains aisG n,:,ceivf' discharge trorn pit and pipe notworks ff:lqulring convey,:mce 
to W;:i!er qua;ity basin~~ . 

The cut rj!3ins are induded j!! the road design modei, 03 ,:1 a V drain with 1 :n 4 bath~rs . The botL.li11 of 
thE: cut drains is teioIN the pav~Tn·;;mt leve', aHowifl.J ·rre>.:i draining of the pa remi t 5ub··sur1ace j<io'. s. 

! h " prc'po,.ed ~, lei1 and tabla lim" s consL..t genaraHy of t'·apezolc1al cha!ir1ei~ cut across I:hf: faB of 
U)(~ lema. Tim Nexus Infra~tru Gi' .iff" ·L.nrJer DesiJn incl .id{".s hUG st3 iiC1ard charmels, both \Nith 1 in 
base 'tfvirJth ] S~cjfJ Si~f)P(~;:S :of '1 in 2 and df;ptr1s of 0.4 rn ;:" nd O. r.; ril , J~H:1Gh aHov~linCJ for O .~';5 rn 'ff6,,:board. 
·rh€": [d:~lrld[:l!rd d r8\,vin~;~ for ti'll';! draim:1.STc) incii..lded in ~h(:; dn:~i nagE; tljp~cal d8tai i:3 in ,f),.pper1cHx 9 . 

,\Ii c.ombined, U!f~ drains de5GdiJ~;d abcl'\itl aC(;(;Unf j;or apprGx!rnaif:dy 1';'< krn of ope.n chSlnnelc:: f~ ~(jn :~l 

the ToBr::lad and ;:mci j l;d~v' rOalJc . 

~ n areas wh JED i:hf..": a!i~jr·imf;lnt ii; in Tlii and thf: !and n ~1turallj -fa!ls !o',j.'ards the fiB ertlbWlknY~nt, ra 'her 
tha ~ pr(Jv~d ing a drain at the J.oe ot embank!TI&nts to, c. -nvey runoff frorfi the ~lHTiJUnd~ng ~and to crust 
d i-a ~nage cu ~ v~;;rts~ ttH3 to~.?~ of the E: rnbar;k_m~~!nt.: are t'J be stsbiEsed usinO {': in'foreed vegeh3'tjon 
(GreenAmlof or approved ;~q ul talent) as describHdror the pr'Jte::tlon of b,Jtters ~ibQve . Th is product is 
c:apab:H of \J\l~thsta dinq h~gh velocities and v/in pr()teet the toe of' nrnbank.n)f3·nt~~ frorTI f~ros.k)n . VVh~3r~~ 

i,l'l i~. sftu£Ition occurs in eDvir(AlmentrJ!y ;·· ~3 nsitj-,!I,~ <:l l"e,,,)s ane.! road n .. Hlcff j ~; to be c_ lwey~0d via table 
drains at tIle ba!se .f ;;:!nbankments Iowai; spW G<'.f:Jtun;; or Vi.ia!:el quamy r.'ifi:Bin ;:; , this \"fJinforced turl v·i!i 
tH3 applied to ,,~ catch bank on tho L!pstre;" IT! side of thcs!.:, [ablt:: d nE1in ~'. This ai!o'Ws for SOP?T211.ion ,:If 
'clean' runoff from ti"l'" natuF.:i i catciHnent, rro(n thart i"equirinlJ tn'!atrn6nt ;;'i ~th in thf! bas:ns. ThiB 
s.;cenarin was aiso dEf'(:ribed above , under U~;2 CCitd'l Banks Section. 
t. r- j ., l~ (" '( .. . ) $· 1 ") . .., 4 C' ._... , . d . h . ,. - • 
"i . .... '" pt:f '~.;f8USe :c. .1;J ~l! i .. H~ (4) t~'le ! eS~~Jn t·~e; J'l')rn18 '1C{~ .Jpecfnca~JOn, 1:n~ ... ~~;)lnS aVt? e{:~n ~)es~gneu ,,0 

haVf~ <i minlrnum Gap.;Uty of 10 year ARL Hytkcl!O' y wa~ undBrt>3i:<en usin: the R:-tiona! Method 
(AR 'j R' 1987 in caiwiat _ the design runoff from catcl11m~mts (jisc" ,;?H"ging to open clf~\irm . Ttr' clrains 
,.hemseives were SjZfld using tn;=.' i'1ann!ng's (·Kji.!ation , d ptinJ the ave,arr'" slope for c~aG ! ~n:Wi . 
Analvsis of ttl6 drains idemified Uyt tvo siandard en:. s3-sections could ~y;?: f!lJopted ' t) l" the majority uf 
the "'pen (lrains required along the ~!i9nrnent. For th~; ft:w d r~.;\ ii .s INhere the standar J ~~rofj :.:;, · s.eGtiom,; 

were · ()l apprDpr;ate, indlvid1l2; GrGS::H5(,Gtiml'"'were determined and d .. cUlnf:;nted on the cin~ina(Je 
drawings in Appendix 9. 

Note that the '2lble drain S6Gtion determined at th~J 'j ?Nl1stream 6 i1 'j oT tI·HG d r~i " 'eyi'I€lre the eOnVGYi·,d 
fI ~" N IS at its maxml n'j from the fu il catci"lrnent runoff, has been assum,~d to be arJpHB(,j ever ttr tOintlr.9 
drain's length. This a~sufnption is consefvat~v\:; , Bi:"' the ,~un :eyA runoff at tile "'tart of the drain \NDUld 

be Hrnited du[c: to the -educE~d c~ tC!""iinent crmtdbution . r Ie catch drain d,~si~,n wil! bf] optimised at 
cetaiied ':lcsign, including the Gros.s-~s·eGtion sh;]p~., based {m incremented catchrnent areas ;;mel 
based on crm.stru;;;tion m(,thods 

Pits and Pipes - Location, Types 
'n ,e pipe net'~'\iork assists in convev~ng ti le roa.d runoff a·,vt;.py fn:.ml the t~a rriage "vaYB when tile C,:lpz\city 
.)f t 16 guttt~ r is sxceedod . Nexus infraslr uctu!'e propOffa~; to use the standaid DT!Ji~ concrete guHy 
pit'~ , including Hnt!?L at the kerbs and barrier~~ . 
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The pit spacing is a fwv:::tlon cff gutter capacity, conlTibutinu catchment ama, longHuej ina! qrade, pit 
capt.u re capacity and design pelionmmce requirements. A li have been caiculated and optimised using 
combined hydro!Ggy and liyclrauiiG :::: pr,,:,~adshEh3ts utilising the rational method for noaa runon' and the 
Manning':s fo rmuLa to ca lcu late gutter eapcICi-lles. The spm;2Idsh68t 8\50 caieu laterj the pit In!e;t 
Gapi"JGiti(Cir; cine! t1 !1 iJWf3d for the tiacmTlmendfJd Pit biocKagf3 fi3lctDrs lJ0tailbd in th~) DTfvlR Row) 
Dra j na~le ~vlanuai : Tallie 'j '12 '1 0. '1 

Vvith the steep grad,s,s experienced aionq the mute, fJspeciaily climbing the escarprnent, the ti:'iptm6 
rate from the pits is challenged, and ;:"dditionai pitt> are induded to ensure an g tfti:er flows 9.Pf~ captu red 
bc,ft,.re any ctK';ng,l; in cro ssfa lis. 

The hydrau~jc wade lines (HGLs) within the pipes \Vt~nj assu ,T!erJ to tit': par.ailel to tt18 pipe. However, 
tr. account for the jDcalloss€'~; 96!!,3r8tetf at the pits, tt;E~ cap:a.city ,(If (he pip~,:, '-''las <'-lssLHned tD be half 
of its actual size , and trmt it 'NOll!d 110t run full. The Ifl inimum pip(:; size Imed is 375 mrn and thn pipe 
!Fades are in accordanc£; 'kii ' h the DTr/1R F(oad [)m ; rt~~J~'~ IVii21m.F:I!: T ablf, i 1.2.'1 H. For ci"1ti(:al arf!8S in 
the \onq itudinal d ra inag .. :: netvlork, '.:~ u ch as tiL tnapp,,,.d sag in tile rnain alignment under H.e 1\i1ort 
Stre~t interctmn9E:, tile !ongHudinfll drainage '<'lias ·fuHy i!!cH..ieHEllj using the '1 ;?d dminCl~Je l!1odHliinp 
packaf~e, which aGcu rat.~iy ': C1 lc,u ial'~s pit struc:tUrt'i ;osses and the resulting hydrauHc !;w'de \f'wds. 

l ong itudinal pipeNork cc-m r~enen1 ii ~f be Rep c~as2 :2 <~s these PIPf~$ are typlca!!y locr,t,'!,d at the top of 
thE:' road embstn ~.n IGnt and <us not subjectnd te, !os .... Hn~13 f rorn ll i:~h Hils HoviI't'lver, ror cons.trUGt~L n 
traffic .---- and to 3\FOid the p![)ssjr,H ~ty of iJ;(-:akage due to ~a~ll t~ p~a nt .--~~- Ck~h.:;8 ~.!. anci 4 p~pes s~re 

prop()sE~d for the sn~a!le r diarneter p~p3S Llp to f)OO rnrn diarrH~t:;:;L 

Bridge Drainage 
'ThE:' nKlJoritv of ti1'idi]GS have :.,;ufficieniJy \ovid",: Si louidt:l fS to convey th~:! "jnt;re bridge fUrloir to the end 
of H1 G b Tid~;e , t~ ~~ efefort:~ re rn(;~ tinq t r16 n6\3d t'or any f.~ f~~n nage on the t fidge ~t~~f:!f. H::)V'leVt;r SDrnt~ 
br~d !~e'S ~-! rHie ~ nsufhc]ent :J~~ ould~2r e":::q::x~~Gity to GO il\lt?y t~10 enUre road t"untrf~~, or th6:n] n1.t~y be ,,. 
~)u pere~ev~~tioi1 rotat~on ")n UH~ bi"~dgf), an,d for t.hese br~dges Vile h~~Vt"} pr('j ~.~r\}~}ed a p~t :,] nr.1 rAp.{~ dr2ina~v~~ 
g,YT~tt:!rtJ to ! nt.~~rcept the 'Hc\v "frorn the; br!tJi]E: dec;'(. 

f ~ r ~l:~ proposed brjd£f9 cJra ina"U8 ::~y~;.")tern is~Onlpr!3ed of ~n1(;iH ~1 ~th{r.1n~sad stee~ p~t~~ vvt-jcfi are Gi':lst lntc;: 
th(~ b rkjf~fJ d~)Gk ~end OUU6t t ;'Q n~JrE!-re~nio rCE~d concrt~~te pipt:f!. \Ivh k~h t~re ~~usp9nc~8d un"li f;f the br1d~JG. 
~rh;? pip '~":' g 8f6 penGr8!iy iocatBd fn b6tvIE~f~n 'lf1(? E~up{-?r 'r girden-3 to rnake thern ~'9S!; consp;GUOUG to 
v'ahiGlt;\S'. travelling Unden1Gatil the bd·j'jer .. 

• LlJ tI .E", end 'f:Ficll bridge the pipei'NWk 'NiH disGharqe tluOiJ9f1 the ,bridge sinlt!"ll:;,!T( ;':ind into a PIt and 
pipe system that \vi! d i :~cl ja r(Je at .i; conveni':->.ni: location horn the emb8n',~ment, 'Nf \';rEj itwiii be 
dirf;ctad to t rlC':; nt321rest water qt.H3Hy tr<::;atn"iDnt if r.'3qu in~;d . 

5.4 Scour Protection 
1 C oss aina e vert Outlets 

'1 Hock tip rap dPron: A sirnp!e .. oeli: rip rap 2prcm can be provided at Gulvert outiE:!ts for 1,feociti(>s 
as h igh as 5 mi s, as dOGUfTi'3nte(l :n Fiqures ';.Y5 (a) and {by of [nrli1i~\:; Dr~.\ i n8~lEl Design 
r.130U<11 

:2:. Hock !'Ip n3p basin: FC';j" pipe 'ieloG~ties between 5 nils "mel 13 mis , a rip rr:ip basin must be 
providEd as a rn in]rnu 'n, 'Nj·l lc!l corr.,ist<;~ of annouring a p!'(r,~fonnt:ld ·;'CDUf holfl 

~~ . Conc:eh'! structure: For pit)€' velocitifl :'i beiv'lfxm 6 rnis £md 7 n'lis; a C;QnGmtcc1 drop ;.:;hucturt) 
WIt!: a stming POQ! mUf:t b,? prccVkifKJ . 

.As pipe velocltie:s and outiet ;",elociUflS in crE! PJ'§G, the cost andior footpf~nj: tf [t ie om.'H'fJi dissipator also 
~ncrea88S . "8 result, the cuhH~rt dnsign strategy airns at aGhk~:v~ng Gr~ n(Hti ]rtS con1pat~bk3 ~livith thE) 
provision ()f rock rip rap aprons, \il/h id'! is a standard (;u !v~,;!t f.)utl f2:t tmr-.lim€mL 

The dt~sitin gu!de!in(:)s from Figures 9.-15 (a) and (b) of DTMF{s D!=!lna~!E' Desi(! r1 Manua~ haVE: bt)en 
d~eri~led f'ram tests and exper~Gnee. The r2Gornrnended apron d~fnens~ons ,SHf~ rr~ (:1cH1t to bG s~J-tie~ent 

,-! "" ; 
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fer a natural hydraulic jump to occur \vithin the length of thi:') apron ; and therefore dissipate the energy 
over the resilient rock surface beforE! the flew returns to its natural ~~hannel env~rorHnent and 
behaviour Ti1e great rnajor1ty of the NE1XU5 infrastructum cUlverts are designed to achieve outlet 
veiocltiee: iov;er than 5 mis, with either fOCK rip j"[jp aprons or rock rip rap basins provided 'Nhere 
required . 

The most constraint conditions are vJliere the pip velocitjt~s cannot be 51 ~wed beiov, 6 rfil s and 
where the culvert outlets ha!fway through the fHl embankment, forcing concentated tlows to rurl along 
'[t , ~ 2: 1 embankment face . !n the latter cCin~IWon, the fleHtIs could become fi.ilther aCGt~lemti?d and 
compromise any fle>'ibie. structure {rock rip rap) that has not been tested for tha specific condition~ . As 
a result, Nexus Infrastructure advocates tl18 use ' of C()!Icretp. energy dissipat-lfs: simH" r to dam 
spillways. SUGh structures have been studied exterL'ively by th€} US Army C::;orps of Engine£m.:;, cH!\~ 
trn design conditions and prucedures am docurnent .' 'J in HEC .. j4; HydnJluHc Design of Energy 
Dissipatof."" for Culv€~rt$ ~nd CI'\dnneis, and /i ,ave bt'H3n i2i.doptt,(j by the DT.iiR HNid Drainago Manuo.:;i. 

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 p;p , veiocities b,,\hNeen I, m/s and 7 nIts; a cone!" t6 mmp along the fm fl 'lbankrnsnt ElY a 
COflGrete stililng pool j~ propIJ~;ed . \Mir.:"im t~'le pir E, ()ul:k~l:s high enGU~ih !il the rm Sf lban~,rrlent that 
bt-'?rLCh6S are prGvL:ed bi~iovv the Guth:;t ~ (:;v·ef , ~\;e:xus Infrastructure proposes to u:s·e j,he bt~ncheg t.o 
provkle inti;;rm (;;di ati;~ sti !lhr baSint, to break thi2, enei'~jY in steps bero\,::; th<~! 'i:18 0: ttl!'l ''''mb:smkmenr. 

Sci r I I I 

S ' m l2' ()I' t hE; GU I 'Gft~ on thfl P roject 13; to: IO(;aled at lo'l; point.::; in mad cuttil1{Js"whem the CBiCfl n18!A 

runoff has to drop dovvn to U'!i:: culvEHt inlst iw,pj "'VHf a S.hOit di1:,t~mc£' . Tc~ 'faeilih;1te this clrnp, a 
reinforced t;vncrett3 drop ch;m~ ~~ PH:l!::E, f;8t. : \'vhkm (~:;.:tt'3nds fro 1'(1 the existing surface at the top uf tr. .. 8 

m::ld GI.rtt~n!:J to 'li-je concreto;;; chan/w i .:it the oJlvmt inlet. 

--be ··.iepth of the f~ovv at the cvhfE:rt fn~et has .'f!en ca!cu!at(~d us~n[~ t.re stnlctU f:n 1ns,s Chf ITS A.2-~~6 nnd 
A2<~ f(011l the QueenShdi1d Urban -:Irainage Ma ua! 20'13, witil the h:utlfr of the tvn calcu!;;,!:3a vwater 
swf;':;Ge eievution h:)lJ ,:~ls adopted. The drop chute was assumed to b(~ r f) up3T.rfl;J! 'j pi "-'e for the 
!_,urp:!sHs of this cn)cu!nf on _ 

A cie.btis Goi!ection f-e lGO I' as bGen providedtl/ t.il€::1 V-p uf th~) drop dlute Ie; prevent deb l is from 
cdlecting at the culvert t:.ni:rance. The t1Hl::ris\'enG'2: will also act ;~)S a safety fencE. to prevent 
ma1;'itenance workers from slipping down the drDp chutt.:. 

5 c_ J Longitudinal Drainage Outlets 
Ali longitudinai rJra ina -!) utlets wm n~quire Sf.;Our pr _ t'ctlon d ·wl1sire.3fTl D" the headwalls. A simpl~~ 

mek rlp rap apron can be prov;ded at out.lets for velociti ":,;; as high as 5 m/s, as docw'YJ '-"nt.ed in Fi{~ur~}~ 
9 .1 b (a) and (b) o f )TMR's [. rai.nage [}o:sign M9.nu:?lL 

SOfTIe !ongitudinal drainage syst.erns in higtl t1mbankments cannot outhZ'!: direct~y tel wound level, as 
the ouUet pipes would ne(~d to be tOG sleep. For thefJ6 systems the iongitudinai pipe system will outiet 
1 _ C1 a bai:t£!r Gl'llitf"; part iN(,~y up the ~? a thworks batter. The bati(-) ! r;t,ute'i'im be !x.m·;:tructed !)'i' 
r' .. infof()-3d em CfAL and \1; ill Gonvl:-}Y the Howt"J safely to ttl!:>' gm i ,(j k".v€! wh€re a rock pad wi!! he 
Jr vided to protec he £ifO!md from scour 

5 6 ()pen Drams 
)pen drain depths and velo<d tles have been calcul . t "d .Ising the r-v\anning's forrnulc: . ,A,n ailalysi,~; ot 
the perrnisslble ve!odtlf)~~ in the gras~, dlannel~, 'Alas .:arried (Jut jn aCGor:hmcevvith tho DTMF! Hoad 
DrainaOe Manua!: Table fl . S . '~ .:1. Ii: is a.cit.:nowiHd£f2d th,;li Uk, GharF,H:;tE,r~stic;s c;f the black soils 
~~xp(~r~enr;(~d on tile' top o'f the range are ~1;gr1 Iy d~s;..,ersive an!":i prOnfj to eroslon . -rhE~ r(;;su~ts sf10vJed 

. . ... II 
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that velodties as low as 1.2 mls could cause scour in the channels ji!lf~d with the exr.ected grass 
COVGL 

Mostly due to the longitudinal grades Elxperie.nced aiong the Project -he: vtjlodtien for th,;: rnajority of 
thE"J longitud,nal optm drains eXC'.eed 'j.2 m/s ai d th refme a concrete !lnln~j is prop01';ed to pmt'?ct 
these dmins from seOUL R "iinforced grass Gouid also b('7. considered as an alternative, "ma its u~e will 
be. revl1-'wie;J and determined at detaiied dE.!sign. 

The culverts generally re uir:", minor channel divP!'sit,)f1 at the inlets and outlets. The bed velocities in 
these channels vaned between 1 m/s and !5 r\1/s, ant ;:1 rock lining is proposed to protect these 
channeis from scour The rock lining D50 and thicKrH?,,,S were designed in ac ~or.jance with the D MR 
Ro d Dralnagv Manual· FigurA 6.1 O.2(b). 

5 7 Creek Diver sions 

Til _ ex us Infrastructure design dCflS not inciude an c' e "k. diversions. 

A few!juilies, 5ud. as at ch~-linaoes CH1000 and CH242f10, are proposed to be locally re--alignf:,d at 
culvert inl(~ts an j nuUets to fawmtate a smooth hydrauHc "ransition tK~tW(j'~n the op~n channel fl(W1IS 

and thi~ culverts fjow. However, these n:Hliignment .. · m~') !In'liteij in numbers and 8Y'"ents, awl pn2;Sf3niB 

U18 eXi!;tirlg natural fiG'· i chara .. ;L:ristics outside th'3 c~JlTidor. 

5 8 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). 

1 
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. 

2 U ban c then 
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). 

5.8.3 Forest and woodland upper catchmen s 0 andy Creek and Gatton 
C e k 

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 Queens/and 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: 

• 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 

• 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. 

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

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

• Culvert designed to flow velocities limits at discharge, aprons and lor incorporate downstream 
energy dissipation devices and scour protection. 

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

• 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. 

I' ; ~.: ... S 
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5.8.4 Agricultural catchment of he Western Downs plateau 0 the west of 
Too oomba 

'The water ways and drainage Hnes in the pr jE,ct cat"llm€'.n' west of TOOWO'i mba an.~ in the. liPiy'r 
reaches of the Condar1'1ine ;iver \Nhich is iYit ilsted in Schedule ': of tile EPP VVater. UndEH Sect! n C 
of the CPP Water the ~nviromr1ente ! values tG Of) ,nl ancod or protected are as list -;0 in Section 6 (2) 
-- however this secUon does' ,ot provld.' any gUidan ,;:.. that is <'1ctuaiiy useful. 

I his western catchment is flat, cleared uf natura! vISf1etatiofl and the dominant use IS cropping and 
agriculture, The most applicablE; . .rater quality value felates to proteGtlo J of W;:-ttil~r for agricultural use. 
The risk to these values from th~~ cDnslrucllon and, peratior of the TSR':.~ project is very lov .... "md can 
be net by Hie appl ication of standard rura i roat and highway design practices. 

T!h3re are also tfJten'(ial spirlt.uai and culh.;f11 vaiues as::Gciated ';flit;'1 tiif.~ , ·/ater way in :.>~t Icast one 
locati " n in t.his c~1tchmEmt. >' rnpiiance with these values should b,::~ picked up under project clJ1tura! 
hNitage compliance maI18g<~ment measures 

Load based obj dives df~scribed in the Otuer s!al d '!Nater Quail!::: Guidelines 2' 09 '<viii not be 
aS8fK>sed in this area, 
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TSRC 

PART 2 - CLARIFICATION QUESTION 

A.1.S - Hydrology & Drainage 
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TSRC Evaluation Que tions 

Question 10 

Tl9 

Tn 

T87 

TlOS 

Report 
Reference 

A1.5 

A1.5 

A1.5 

A1.5 

Question 

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) 

to ensure flow paths are returned to their original flowpaths prior to exiting the site with consideration for the soil 

conservation plans and the Soil Conservation Act 1986. 

Please either identify the location of this information within your Proposal or provide the information in response to this 
question. 

We are unable to locate or confirm that compliance of Annexure 01, Clause 2.8(e) is achieved with regard to Temporary 

Works activities in particular that all Temporary Works have no impact on pre-construction conditions (inundation levels, 

flows, velocities) in all events up to and including a 100 year ARI storm event. 

Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including 

program, cost or other related items. 

We are unable to confirm that your Proposal will maintain appropriate fish passage along all necessary waterways 

crossings as defined in the Department of Agriculture and Fisheries guidelines in accordance with Clause: 1.3.5.2 of 
Annexure 06: Performance Specification - Part 1 

Please confirm your compliance with these requirements, and what impact, if any, this has to your Proposal including 
program, cost or other related items. 

The State has reviewed your response to T21 and identifies that the Drainage Report omits an afflux map for Dry Creek, 

and furthermore that this report notes there is in excess of 1m afflux at the project boundary in this area. 

The State requests that you provide in response to this question an afflux map for Dry Creek using afflux filters that show 

+/-10mm afflux (ie no impact) and SOmm increments of afflux levels above this. Furthermore can you please confirm there 

is no actionable nuisance with consideration to TRC's Planning Scheme for future developments? 

Proponent Response 

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 flow paths. 

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 

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 l(R) on the Drainage Drawings (DD-01 to 35). 

A copy of the Drainage Design Report is included for ease of reference (Appendix 19). 

Nexus confirms compliance with Annexure 01, Clause 2.8(e), in particular, that our proposed Temporary Works will not worsen preconstruction conditions (inundation 

levels, flows, velocities) outside the site during any event up to an ARI100 year flood 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: 

Nexus 

- To mitigate the potential flooding impact of earthworks embankments and provide effective environmental controls we intend to install the permanent drainage system 

and the sediment basins prior to the bulk earthworks activities. 

- 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. 

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: 

Performance Specification - Part 1. as stated in Al(Dl) Drainage Design Report, 3.1. 
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 

construction impact on fish passage. The use of bridge structures also reduces the impact surrounding the waterway during construction and rehabilitation, reducing the 

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 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. 

The correct map - Figure 8.11- is included as part of this response (Appendix n08). 

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 

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 

Section 5.3 .5 of the Returnable Schedule Element Dl: 

• The design does not increase the inundation duration along the main flow path, 

• 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. 
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Legend 

Afflux (m) 

< -0.010 0.100 to 0.150 

-0.010toO.01O _ 0.150toO.200 
~~ I 0.010 to 0.050 _ > 0.200 
~=: ,-_-,I 0.050 to 0.100 

Notes: 

MCOO Design 

'-_"", Road Corridor 

Areas previously dry now wet 

PARSONS 
BRINCKERHOFF 

• aurecon 

o A3 scale 1 :4.000 
Date: 30/0112015 VersiOn: 0 Job No: 24467,.:,} ~ _________________________ T_o_o_w_o_o_m_b_a_S_e_c_o_n_d_R_a_n-=g;..e_C_r_o_s_s_i_n..;;g~ ____ ~D_r.;;y_C_r_e_e_k 
Projection: MGAZone 56 

Figure 8.11: 1% AEP Predicted Afflux o 100m 200m 
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An 1 (5 Noise (N1) 

Executive Summary 
For project.s undiSriak· n with tl eState h r the Dr3partn,ent of Transport and Main Roads, the sta, dard 
11 be pred1Gt!on year is 10 years 'fran th~, date of C Lstruction cDrnpl.~t i · n This i calied !he ; 0 Yf'ar 
horizon, For thi Project, Annexure {n: Performance Specification --.' Operations and Ma'ntenaruB: 
Attac.hment 1A Key Performa lee indicators, item "i8 Noise (CornpliaJ ce) req'lires that the Project 
complies with th~ Code of Practice fo r the Contmct duratkm To design for this case, 'cal ,'l i?tions for 
the 25 year horl:wn were also undertak.en and mitigation neasures developed, 

6 i') 
I.. Project Criteria 

As the Co;~tfBct Term for th is Project ;~ 25 years, ,!l ,d the Cod- of PraClh~(:" only' ,ssesses roads to ;.1 

10 year h Oli:? ,no there is level of ambiguity r-sgarding t; e criteria for tt16 tinal15 Y·~Hrs of tih: Proje",i. 

For th~~ " Sf~C: Project , He {.;onfiflu the ne v rom.! (;:riterja are applicable'; t • th"-' PnJject f rom the Dat€; of 
To"road Cornpletion;" .cif r thtj fG l ~O'lJ llng 'I 0 ye~~r;~, . "." ,er thjs: time, the T0Hroad will ' ,e ( {Hlsider.?d an 
existinG mad and them.::rore l'he upgr8d(~d rO<:ld uiterh wi l! I:1PP~Y , 

63 Conclusion 
The nDise imp' cts of th~ pr!D pos '~d moto!way up!Jmde l la ':;'fl bet'm :il!3S;:;S. ad for t·.Ii,iO difftm~nt ','ptions. 
Thr')u,~h kli.0 use 01' a f.-f£i~ade trt;;Btnlenh3, rt :3 limited mzmtJ8f of I:Y),2; ted locatiLns, it is G;El lcul:::.ted th,£~t 
tilere vvill be no t'~Yi"iua l noise e.xceed8fw'?) Hnpacts as a m sult uf the Pmj~~f;t. 

. ~ 'her' 2~re a nurnber of rece~vE~rs ~n l~1evat~}d p\Jslt~ort"';l :abcve the proposed rOctO ;;di~]nnl&nt. /\,+ th(~se 
locations, ncis,~ rr·~ ~ti, ~at~on \fJithin the road C0 tTkjo r is not a fet~i~ ibi\~ opt.~cn snd thf-':;/ have consequEH1tiy 
at··f!:'\:;;2:dei.rw::itrnentf:; hi~VG been adopt(.;d. /\(j f..iitionally, l:here em?) ti nwnbo( of recGivem ill isolaLd 
~oGDtions \vhict" re.quir ~ tr8~ltll1ent " ,~t H16se lJ"'~ai :onG , v~1hBe noLo e 'evHis. C;OU~\! bl~ rE"~duced u::~~ng 
(;xt:;f~shjl;;'\ nO~36 Ltai"rifj~'s: suc·h a ~()iLrUan is nC"1t t;,on~:~~deHJd rO~3 ~:;o{~ 'F.J bh3 "fn)rn is co~~t eftk:18nc.y 
i: )(;;r:;;pe(~tiv8 and eml~'i:~~'q uc") ntiY' ai:- ft'i~:?lde tn:i.atnK:nt.s have beE'f! adcpt6d 

For thl~ TEd -"lder !.A;i~+ i9 rl., the 'j (\ yr?:;2f horizon r03ld tral'n "; noise lev::::!s ·i.'2r~; G:;liGul~ ted, in :''ldcJitiol1 to 
th is, ,""nnBxure 03: F erformanG~~ Spc'ctfication - Open:ctions and r'Vl<:lini't:rlonC(l: f::.tt.aG~ rnent 'U;' ~<~ey 
r~$ (fDrrnanGe II dlcatl)l's item 1 g Nois.e ~cor'fjp1ianJe) re ',Uf,feS trIa Projec t to cr"mpl;; 'NU~\ the Code of 
Practice for the dur:aUon of thfl ContiiJct Term, T,j d .s1gn for this case, cal 'u!dions kir the 2::- year 
hori,-;::on were 3!::;0 undert" k -'(1 <:L lei mitigati,on measures (\:Nelo~,~d . 

. ~ .... ,', ' 1 .,' 
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Nexus 

Question 10 
Report Performance Specification 

Question Proponent Response 
Reference Reference 

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 Tallroad is significantly higher than on previous DTMR road Practice. 

Volume 4 Returnable 
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 

T48 A1.6 show that the results from the proposed model were accurate. 
Schedule, Nl 

Please confirm what mitigation measures the Proponent proposes to take to satisfy themselves that the noise model will Further to this, we have successful experience in other jurisdictions which supports the robustness of our modelling e.g NSW. 
accurately calculate noise emission from the Tollroad given the unusually high proportion of heavy vehicles in the traffic 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. 
flow mix. 

1011 

Page 107 of215 



7 A.1 7 Structures (Incl. Bridges, Major Culverts 
and Retaining Walls) (51, 52, S3J 

tructures Design 

? 1 Executive Sumrnary 
Th!! Nexus de5~gn is b81St:1d on ')rOIJ ~n ['}fi:jg !~ cor strLlciion nleii10ds < nd techno!! ji:3, : \vell knovlin and 
understood in 'c) (luth East C)ueenSi,)!1d ' 11.2 ci-e:sign incorpofatf,1.., the f ,ilowing: 

• Spans and f.1i rdE:r sizes and numbers are rrinimised, cons~stEmt Vl/ith ciear",nce requ irem:.JI's 

• Sub..,tructur~, w:th l'nlnimai use of piled foundations, adopting s. allov..r spred footings w!l'''i'ever 
p~)sslble 

.. R8p!81 '~ea"'i;~j items such ~'S bB~\rings dnd jDints fire minimised "PrcPPf-/" structufes, 'NhiGI1 
elil'njn ,~tf5 1. ~, m;!E:o b r expansion joint.:, t)3Ve tJeen lJWised 'when~ cond it;()m~ 910 suiltJble 

o In:::p J~tion !:}.1H1'H ies "H'r~j pr wi 'jed at ~ liabut.rn .nts, for ;J,ai'(~ and simple bridge inspection and 
be3rin!J (8pla(;(;ment 

By HIes'.'} means, c(Hlventi ria! and weH imovoil1 i:edil1iqu~I,' ar.e uEsd in '~:ri}':icnt ande1fGctiv!;! INays to 
~~ive ,i reii flbli'~ , cost pff.::ctiv{;\ and 10y'J maintf.mrmIX:: ,.,olulion 

ifmO'J8tive an'a n:~HnJent8 are US:JrJ 'J'Ihef{':; iJPPfOpri,ate to CiGhieV8 b0St whoie- f .. life (;ost sGlutiont" r-'o' 
~;:xarrtpk~! ;tTransfhjor~' pr;:;cast tt an::~ver&e 8pann~ng deeK pan8~s are l~:cd in piace of G~rders. to 
mif1irn~sc, the nurnber of gir., er~' and mass of thi(:< structUfG, including th(c; subsequ -,nt size o'f the 
substrflcttf'"8, and tc tl ldUC6 the r~urnber of r'f.:1pJ8GSab : itSi11S 5uch as bGar~ngs . ~rhe u~~e of pre!.~ st 
d€~ck p~ln "_~ ~ \:; is a VV(~ ~ j .-.i~L }~vn t~1Ghn ~qus in st(~L. 1 g~fdt~ r bddge ch~~3~gn and constr ct~on Bnd tnF; deta;~~' 
ar!3 f'-';:adily ?ldaptslhie to c ncr-eta pkder bikl;Jes, The d~)S~9 n hZ's nc;c{';gnised tly' cost ,msociateri wth 
thE: cnns!nJctio,n of ',,,::rrnanenUy !;nc:d casH n-ph·jGH bmr:'!d plies and has; ~ rii'.:;):efld utili::;{x,l i~hH lh} \lii 

footil1(J,s, Wh 2 IY:'iVH ."JJ n lp~:.'ltenl roek i ~') founci f j ' ,?! shti:i! loit'J deptll 

72 Relationship to PrOject Objectives 
The ;j"'.sipn is foeus<~ed on .Je:ivering best v>:I!ue , W ,ole .. ,' f-lih~ .... U1COnleX:: by w>ing pm' len t"-chrw!og! s 
to mjnim1se the Gom~trLlction ().ost '~nd i'uture O&;i1 :osts. \!\forking 'with~n til :l req irements of the 
Project ' pecifk~;i 'j ,n2 , ,XL "IF's DesifJr1 Critei~a for 8ridg,;.s and Other ,~tructLi!'\:' .' an.1 th€~ ;'\i..JBtr:F.Ilian 
bridge de:~j ,fl code, the drc.';sign: 

• 'vliri! rnis,~s spans and girder sizi.~.s antj c urnlK;rs, consistent with'~le~;mance r.:;rJ,uirements 

• f\,1inirnisc s usc (If pilecl fou ndatIons, adopting shallow spread foorin,Js \ivh(-!n~vi::r pDl?, ib!e 

• Ivlinimifics replacE:ab!e items such a~J, bearings rm I Joints, 

/;) " "roppBd' structures: "".'he!) erminate the, "7ed 'for !i-)xpansicn juints, 113\/'" Df:)t'm utHised "vi/ere 
conda1on~) ar~: suitab!0 

Ci) inspection gaHf-;!rles ate provided at ail abut! 1ents, for safe and simple bddg· r.rtspe ·rion m d 
bearing repla~em$nt. 

'The N{n:u:s Infrastructut"8 .dr.der iAs'sign solution is robust and E+2:~F:mt ~/ith " W risk s;~\ ~utions that wiii 
achieve tirneiv dr-Alvei')", lni)() };:itiv~:;; SOlutions h,:;VB b-.:leri used livhere appro )riate t g ive the best 
')utcCmt"33, rr~ (lst!y in the ;!i;:;ture of usL "}] proven t.G;;i1nojcSlles in jmKNative waY8. 

ThE; des:rJil airns to rn j liimis(~ the environrneni.::\! i npact c1urifi;J and Il ost r.;on.::truction by careful 
;.;·::!fection ot' pi{,r ~OG;31t 1 c;n s ? e.speGja~ Jy ~lt \~lat€rGOurse crossinrJs. 
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Ttl bridges are dfisigr'H;Hj to present a consister t appearance to the mad user, with unifom,ity of 
matri~!~;, pier and headstock [,"hapE!!::.' and spanning arrangements. The c.hsign ~ nct)rpcrate;: the Urb,'lfl 
design cOnCBpV!'; in the precast barrIer outer panels and --butment tre'~trnents . 

Design Standards and Criteria 

73 Design Standards 
In accordance 'Nith the design criteria, we have adopted a minlrnurn exposure classification for 
conCf'·'te structures o f 82, 'lihich is if! excess of that required by A';;;; 5100 tJ\.It 'which will!'\elp to 
provide (jurable, 1m\' maintenanc.e stfuctUft~l:i . 

The ·jesrgn of \~ aten.\fay cf(Jssin$}'!' ,. Bows for bridge scour, hydraunc an(, debt'ls IOi:.dingst Ie to 
€xlJerne fiood events 'which are of particular .;oncarn at Gatton en;: .k 8rid~18 The '~ e;;;ign f:nsure:7j Chat 
aB the brkig''-"s on ttlE} 'ISf C ar£1 atJov8 the 2 , 00 year averag~ r8GUrrenC,; irrten/3l (/I,RD flood event 
:fiisurif .g a hjg.'~ lev(,:! ol'flood irmnunity. 

Methodology 

7.4 SubstructL re 
e ri ci es 

VV ,ere cornpet{:nt mc;' tevds ·;;l;l'e enCi)UiTi;;H'f1(j at sh:allcw dept!"1s, oib hnent embankrnenr height;:: ~ IY: 

l -w and ground ·'J2Her levels (Ol(r;;: b·-:,.Iow ~'o\ 'riding level, bri. ~F;'S are suppr i'ted on spread fCHY'in."s 
!~)unded on con .petent rOGK This f "undatit} . type p rOlii "0:3 i~ost eTIicier:t desj~1n ~mcl f~lm ~·!G fOf: :of 
C(')f1 !,~tf'Udkm , avoding Gostiy perm'lfientiy Hnl?~d pile soluNms. 

iVi:en~ COfr peter t r(J(J~ k~ve~s an~ t;ncountererJ cIt (~~~e pE:r depths and Cibutrnent ~?!rnbank;'nf;nt he ~g ~ ts 
an~:! rn" re substc~nt!C1 I : bridges are suppc rtad on C .. _st ~ n plf~CE1 pH~~s V,,) ~"t1 pt:HTt;Jnen~ ste-:ei !iners 
t~{~'cketed ~nto CtH11t-i ~tEint rock 

- ief s and r.J}uti'fio.::;!Ttf) ::It R,7')ini'.)f(::€,d Suil Structw'fl (FSS) w~l ! is <:ire \ypic.ai!y cast in,situ n~inforG:_d 
concrete drGular Ctj!urmy' and he.; dstoc,~. 

Bridge atiurmr;mts ty- ieaH)' Indude 1 {V) tt) 1.5 (H) spiH through batters • quare to h':ilad:s;t "\:;k wl h Typ{~ 
2 (rf)inTC:tcod wncrett,) 80utme.nt proh::ctlGn. Inspf-2' ;ti _ n and majnten,~nce piaUonn::;, fcmnl::d in [!-in spi:! 
thn.'ii.'!:Jh ,.bul!nent pr-.Ae'';tk}!"l Oi RSS via\! top, are proviclEl6 at each abut ;'HEmt to fo ~ijjtab3 brid~je 
im:;r}~:ction and bearlr g repiacBrm':nt. 

For abutments co ,prising HS \lvails, C0~UmI1S are sLeved with permiSnen:, Ilghu..-v(;lghi: !iner.' or 
corn res-sible !,ap='!"s for the fu ll i ",r gth of tie column within the reinforced soH block. 

75 Superstructure 
Bridge decks are de:~igned \.I. ' ifit~ precast prestr~;s-:'ed Gonr;rett;.~ {P:;:';C) Super-T qirdE-srs or slandar( 
deck unrt: vlirt , ,~corrmosHB ;;:lst In-sltu rei! forced CI. rH'~r~-lte top S.' b, \;v<~tmpro0f rnemLm:me and di:-? '~k 
w~:ming surface. Standa:'Cj , conventionai de=::ck arr",mgernents have /.)ben adopted;r most cases, with 
some d "'(;!-::8 uUlish19 tranS\ft3r,sE': precast p8nl.:,i¥;.to reduce girder n UTllb-,,;!'S. 

Dec~: unit and Supsr-T girdt~rs ale sinlpiy 'Supported with ejastur~ eric be ' rings. Lil k Sl;3bs are 
pmvk .. i~d over piem to rninimise deckjoinL a~ dare: desioned to aG'Co mnodate glrdvf n."tation. 

S,) Jne, t.Hjd~Je speins hoWl: been :I>:'lsigned u.>ln~. larger S ipef-T q ~njf~r d::;pths than wa llel normail/ be 
;,;:;quired, combine! lJ\li! 1 "Tmr1sfloor" type transvnms precast p;,meis to reduce the number of girders 
required. This desi,Jn innovation delivers an effil~IEmt and i~cst (~ffeGtive structur8! de~;ign and 
rYl8intenance solution, by ft:duGing the overall m;~~.s of the ~;tr cture a ,d 'rhe numbe of iJearings. Tie 

~ ,,',' :· 1 f ' .:: - r 
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use of tran:'Nerse precas ' panels spanning beh'leen girders is an established practice f'Jr stool girder 
bridges 2nd the detailinu is easily adaptable to concrete !Jirder bfidges. 

All Super·T ginJ€f5 are orient,';1ted v8!tically to reduce the; risk of roHover during construdion. For hig!) 
skev'i bridges (> 45"), girder end skeN L 45" and th'" e, da of girders will be sta~mered tel SUIt the 
i.)f idr~1 Sk61,.'·~. SupEir .. T gird ·j'S are supported on eiastorneric b,qarings on reinf·~' . ced GomA'ste 
pedestals. Diaphragms are j)mvkled at the ends of Super-T girders to f~cmt.ate future bridge jackin{J 
and bearing rep!acement and to provide stability of the girders during p)i.Jr'ng of the concret 0 deck. 

Bearings and movement joints rlave been selected using standard compon ..... nts to sirnp!tfy 
construction and cost efficie!1cy. 8earingf; arE': resigned as elasloITieri;;; bearing strips and movernent 
joints are selected as strip seal type joints wherever possible. For hiC"h sk€rvv tlridg :s (> 45"), 
movement joints include fingef plate type joints custom rnadE.': to "'lilt the sk.ew mo 'en ent of the 
b fidg~3 

7 6 Operations and Maintenance DesIgn ConsideratIons 
For stt=y:.,! post and rr-ai! barr!ers, t; iE: !lOt dipPE!(i 9alvanised f;t(;;Ell protective ,_oaring system has been 
scLcted to provld-' a lif~' in eX\..t~SS of 40 years with rninin1fll maintenam;e. 

T j 1:'limiIKlh:! future lnspE':cdon and pDtential reolac,;:;rllent of stressed bars, ~rans ers>z:, ):.itr~}!:;sed (jBck 
JJn jts !l;Hie not ue€fD u t~J !sed . 

fi18~ n " ~;n at,Ge ar d ~n.spf;,ction pratfc~~Tns ar~~ prrrt.lided Ht Htl J1:rne ~ ![ ernban ~( rn(~nt~~ t tn~Jetht::{ \-vith st~~hs , 
!;,lndral! , .. mel vvalkw'ays to faGUitak~ insp.~~C'ikm fmd beEP-inn repls[:cmklnt 

ElastomAflc bf.':8rinr strip:; hi V8 be<'iI1 iP!eGt.) J to sirnplify ieplscE'm ··r t <,nl' n ifl imiS(j Iutr€ 
fndintfmHnce cm:,ts, 

Link s El ~'S aT =~ pro\ii .~ed over p~efS t.l ~ ··~~nknfse dt~ck Joint.s. Tlj;overnent joints c?'t abut~l:ents have t;~;"jn 
e6k~f::ted using stcH'l:j;;;rd st.rip 5e:)1 typ~ joints v~lhf.~ r€~ver possible~ t~:) s,lil1pirfy rep ~dc:[!ir ent an j rn ~nkn :s·:·.; 

futu r~i~ f03intLnan[;l:: CO~1tG. 

D~ , ck: unit and Super~T girds:-" [,~rei des'gn i~;cl ,?os sin ply ~ilpported en Juring t.hat fuure d,,?construdien 
of u,(;: btid~}e sup9n~iiuGl:urG' at the end or its lW8Sbki Hf c. can be earried Gut in a 0traighUorwBrd ~1 rd 
:;;a fe rr12:nner. 

7 7 Fnvironrnent 
During the D,,,,!ailed De ~ 1~ln PI ass the ~;' Ci;38 i ~C'" ti(n .... f each p~er will be reflni:::d u"' ing cieh:l ~it~d 
infumation on tho condition of the s~te i e~ per;!ally the nature cf thl') 'N<:,terCO!Jf'S6S . . \n rosion and 
*lediment contro! plan \vHl be tk7.ive!opsd for tl e m,,"ruc!!rl!l of each hridg·. to " tmtn.:,1 ~he 
':':Hw:i'Cinnwntal impaG's tif the VVorks. FoHowing c, mp!etlC,t'1 each site w ill ·.e r ·.stored to ;;'~ cond!tlon 
sknilar to that prior te co lstruction. 

7 8 Future Widening 
Throughout the T #nder Design cap has been' aken to ;-' liow for possib!<e fut iff) widening of 1. ,6 

~::;PC . TlIe des'gn aPPfoClc:h has been t:::; avoi-.l stiuctuml ;.,: rfan L~erne!ltB that would ,e )o.;:.hibitive:/ 
d 'ff~cu!t to widen fr . In a technk:a ~ or Gomnl.!'ci",! point of vieW. Tile genera If "'imp!t3 strw;turai ~:orr 18 
adoph?;d may (y,. 'widenr;~d in the f rtuf'e if n:~q uj{ed 

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 e;tfi\~! of thes~ footing types will depend 'm the geoteci1nk.:ai 
cond~Uons f~t each ;:~gn Sitt3. 
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Risk Management 
T!ll:; approach to rfsk !llmmgement adopted ill the preparation of the structural design has been to 
idfmtify the key risks associated \vlth the stlUc{urai solution and provide solutio Is whlci'l address these 
risks in a comptehen~:ve and cost eft ctive wall. 

Th·' kl1Y risks addres'se"j by the structural desiqn are a~ folh ws.: 

o Safety risKs to Users 

() Construction risks 

G> O&M risks. 

7 9 Safety Risks to Users 
Tile structural solutions "W\I€ ad! rt,1ssed tile . afe~'! risks to Users by providing SOlutions that are 
stfucturally sound an<i C',Ui ~uppork ali the ! ~:;cessafy design .. )ct~on~ in 2c:corti:]f!c :, wlth AS (5 '100 
including structura l $,":tf-weight, trafiicloads.; 1.:,( llision loads, flood and debds IOcKls, e'?lftl, prpssure 
10 Cid.S .. \·vind loads, t'ioisrn!G loa"t" ~;md ioads du ·i L thenna! effects. 

The struct red d8;',\ign ;3G~utions r re iiihqiently durabl'3 and low ITJci intencmc,': vdhi1;.;!i wHl h ) p to :,m.; tlf'c' 
th :~l ' User saff::j~i do~?s nct get cDmpromised r y .>tru ct.um! df:teriofsti Al . 

.A risk asseE;SlTl!?ii"it has i:lE'&n GHr~ed out. to idf.11' tify tht'ol pE;~'fonn;,ncG !b\i'e! cf trafilc bE" riel"S iBq.Jj,.ed e,n 
edD:i b rid~}e . /\ ri"k ._,sessment hac' 8 ;~:G bf)~.:m c.:s; !r i F~d (out to ldentify if throw .:'ereens Eli"! W2irTSmtE3, . on 
overbridnes. 

: : T 
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Durability 

7"10 Exterior Atmospheric Expos Jre 
7 1 QuaJi y 
A 82 c!asslflcatlon will be_ adopted for all exterior atmospherically exposed concrete 

Design and Construction Methodologies to Achieve 
Durability 

7 11 Deslon and Construction Is ups .... 
NlJmero~JS de;sit~n and cOfl'stn.lttion issue;:. 1'an t ave a legati'l!? irnp.ad: on clur~-llii rty and Gi)rnpromise 
thB De:t ~gn Life. B.,".lo\>v is a iiet oHn~quently dlCOtmtered prcNerns that j'11?ed to bG 8'~oirled. 

• Design dogs not f6dHtf.~te proper !' r,,~ !nage 

• ~ .::3c\ Df a;~ ccess~b inty for ~nsp~~Gt~on and rna jntenancE: 

• [ "Edection 'Jr 8upply of nJr.lterials ·i.vi~h inadequat~ dumbiHty for Jlven Gflv;:onrn,"m t 

Q Conlpk:.>x dfi3ign :;iffecting c( nen:!i'>. ;,:h,:!Gerrl&ITi: fHld ~ompaction 

• Incorrect Qos'gn or 0xElcutkm nr j()!nt~) 

• (;ongest~Jd fl~inforcerne' n· .. 

• inadequate reinforCEH ~Gnt at ie-entrant c()rner~~ 

• In'''ufficient df1pth of C(fl S'; ° 

• Ti~lh ': SGlledule:s 

• inadeq U2.7118 Gr~ick conlm l 

• jnt'Jdeqllat f; Gurl!i9 of con mtt, 
$ !nade:quete cClmpaction of co lcrete 

e Imx:HTed mix proportions of con :retC-> 

• Po Jf quality finiishin~j 

" ,' ,dver~;'a conditions during construc.tion (e.g ., \N1nd , ext . ,me ien1p'''Jratures) and I'ailun':: k; take 
precau tion.s (ee.g" hot weather concfGj' jnD practiGe~,) 

• Dissimilar rnetai GDrrosion 

• Inn free' or inadequate sw'face preparation pi ' r to O'{ at!! .p l:lppllcat io j 

e Inadequate, InclJnsist.ent or unclear document--,tk"m 

• SpE:cificafons not foiiowed 

<I> Channr:ts in de~gn durin:" cunsti' "Gt~on pheSf) 

• InsuffiGie.nt workfare'" skills 

• Inadequate inspection and testing procedures . 

.:::: '. 
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}\lthou~~h some of the above construction defects can 'Je rectified 1,0 some degree, the end product is 
rarely as good ::k the original and rm'-ly present cnntinuai maintenance problems throu[Jhout the Hfe til' 
ttle sjructu n~ _ Fllrthonnore, in many eases th'Me is only one opportunity to achieve a parlicular 
requ irernent, such a", proper C' ring , Once t.hat opportun ity IS lObi the durability of the structure In;ay be 
Gornpr mlsed, 

7 12 Irnproving Durability Outcomes 
in th i:' Report it has been assumed that every effort to avoid the types of defects described above will 
be made :and that 'Best Practices' "vill appl'f . Hov.je'J~. r : it is also recognL'ed that GDrtstru.::tic:m deff3ds 
do occur in reality and need to be m itigat,<> . and (e~~tifled , 

Inspection during the Construction Phase al!ow;') idenUficsJtion of issues that potentia lly impact tonG! 
terrn clLi!t] bil ily is of ''I'itieal im ortance to (JnSUrB constnJG!iol1 defect;;; ':Ire prevented and that any 
identified defects are rA118died in such ;3 marmer CIS to rnaintain th~:) t.arg(,,;'[ servlo3: !ifi': , HeGQi'nmended 
actions arB as follow':;:; ' 

(J Inspection and ~dentifjcatjon of dch cts sue, IriS: 

> Irnprc'J""e' placement of ;einft)f'CSlnent 

> Inadequate CUfinfJ d t> ncrete: 

> jnadequatr~ Gf,t.\ck .ontrol 

> MfjVe-ment. of fonnworK 

> Incorrect E:X8CU jon of .fCHlts 

> /f1<'ldeqw3te Gmopacticn of concretE; 

> ~ nG Jrrect rni):: p;'oportinf' s or non-ccrnpnan A7 nf -G :ln cr~~te 

II En",;urlng protect! !,?, prt::'!cauth.n~3 are t,r;;Ker. undt::;r advei se'oond!tkms {0 ,Q., ''Nind, e:;;;:b"eme, 
t6I'J .p";,,.,~tures) 

o Praverrt~~n of tX1ntarrinat!on of materials or ear~y :~xpo.st~ ;-e ~}'f Gernent~tiG:us rnatcr~a is to r~\fer \tvater 

o Ide~;lif1catjQr; "md reeon::iint.:J nf non-GOn fOiTJ18I1GSS 

• Invest igF.itkln of n '1n- c;Onf)nnEinC8send l (~ ef'itifiG8JtiC\n of rntlaS! rt'?~ ml( irnpn:'1V(.:;d silt::'; pii:ictio:::s to 
pr0Vl:~ f t. re ':urn:;rlce 

• R!3C@Gatkm of def.~~cts t) ensure D{~sign Ufe IS still achktved . 

\ .. 
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Inspection and Maintenance Requirements 

7 13 Inspection and Maintenance ActIvIties 
To achieve the req lire/"' service ; iff::, regular inspection ar d m£dnten::-.m(~e of tt e T8,-..,(; structures is 
6ss'''ntiai. OTr,IlR Level 1 , :: cm"- 3 inspe honG iii b(-: r 'qUlred through -ut the ii'fe (If the Btructumo; 
lnspedion may include, but is not. limited to, Hh, foilowing tasks: 

• Regular Inspection (ever.! one to f ive Y'~ms) : 

> Visual inspedions and r6pmth 1.1 of observed detmioration and defect su 'h as rust stains, 
cracking , spal!ing, aggreflate pop-outs, ponding of water on surfac8s. 

> Non-destructive r)f other testing on the condition of the bridge 3ubBtrUGtures and 
superstructures and tunnel j lnin~J 

> Detailed inspec[ion ()f proteGilve coatings on seeiV'iork. 
> Inspecth1 of t.xpanskm jOints and bearings; 

• Detai!ed Condition Monitoring (every ten years): 

> lnstrwnentation f r measuring perfonnan:'::fJ ( ;:.g , ~;!lT1b f:}dded c.iectrod€:s to manit!': r 
remforeer lent O[f'OSi,A i) 

> insPe :t ion ant tfJ8tin9 fer (; ·.~tfr1oration ',f b rjdfl '~ and tun nEd e!em{:;>nts: 

UPPf;:i seetiot'lc-; of pier cO~lHnns 

He<::ldsioCKS 

GinJefs 

D~;(J; 

Trzffic barriers 

Ste61v~nrk viith in tunne! 

iJn:)H1J'i!~e :~ysi:E)I'n 

> Half ct':li piJtentia i SUP/ Byt; tCl determin;:.; corrosion 8ctivity of rn infon::€tment if f(-l'qu ~r€d 

> Gore sampi:ng ~md analysis tor cs.r" onat!ol'l in diff·ment ~xp_sure envir lmm,;rrts tc verify 
durablHt! mod .. mng ,:,.nd pkdict remG!lnin[~ life 

> Corrogj{m rat :; rnonitoring of rs)it1'fc.rcernent 

> Trend analys1s t f flnd:ngs of inspect.ion c· " tB 

• S~Pli(:ing and F·:emt";dial A';tion : 

> Gleanir 9 (rr lOa.., surfaces, c;,:p<:lrlsk;:n joints, drainage system and outlet struGtures 
> Hepalr Dr repi<~!:::el11fmt O-{ ·,j eteriorated cornpatlents and materials 

> Malntam .. mo3 and repai r of pr(')t~J-;t iii(:' coaU! 98 eve '''''15,·-25 years 

> -, im~ !y rt,:sponse to !de:ntifit-;d pot''''i1ti- 1 dHfeicts. 

Further detaH;:; on nsll3vant. tn ~jpE:ction procei'llm..:: and re: miin'J are given in the DH,m 8rki~!e 
! 1)8pect~(ln ~\!1anuai {Second Edition; 2004}. 

7 14 Maintenance nggers 
Ap ·'~afano:,. of visual d(~feGt.:s Dr "8iTlage that rnay compromise Desi~m Ufe or results ot dE,tallr:d 
j n ~~pectfor. inclic8t.ing con-()sfon act:vity should ti'i t~ger mainh:mance to rectify the c"~ ise of d~yter!DraUon 
and prevent continued deter!oratforl. This should 'ndude, but is not limited to: 

o Physicai damage such as vehicip, impaGt 
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• Aii forms of cracking 

e S!)aiHng Of exposEd reinforcement 

~ C )iTOslon of rnetaHic; eid1'lents 

• SiirfaGe deterimflrior SUGh as soften ing, €XPOSUr0 of aggr" gah, pop- ,uts 

~ Porouf' Dr honeycomb .d con~r~te 

• Efflorescence 

• Swface dacnpness 
~ Joint deterioration or ineffectiveness 

Q Deterioration of any prior repairs I.e.!] ., cr •. ck injection , pat;'::!lGS etc) 

~ RW3t stains 

e F~ :oGked drains 

• Ponding of water on surfac>.:;s 

G Fire damage 

• Settlement, deflections and he' ving 

• Oetfjr~orated prott:;ctive Gc!ating~; . 

Summary of Durability Requirements 

7 1 b Reinforced Concrete 
The durabimy requ~i'ement!;; for reinforced (';oflL:retE': ,~ra .-::urnm81ised in T~:ibie 9. Th(,~~~e [!Ire b<~~'ed on 
Hr., rninimum r 'quir\;~rr~ents 'from a "':c;rnbirmtjon r r the pmJ ct ;('K1U i r,_ mt~nt;) for minwnwn ,AS :!:i 'j 00.5 E~2 
t:"xposufe G~~u;sffi~&·'t ~on anti tLe r{f(jdeHing 8bt~ -'e, and ~1P2: ~n ad!' ~itkjn to th(~ ff~~quire~n,ents for adequrlt~) 

GUf!ng . f~·40 refers to (;;::nC;fetE: ~.tvith ~v/crrl <0.46 an~j rninin'flJrn ~.8rnentitiGus co, 'lerrt of ~3f)O kg/rn3. S5C 
ref ~rs 1.0 .conef(~te \f/~th vi/ern <0.4\) and rninirnurn cernentaicus content or 450 kg/rn:. 

Bu,ied 

!-:~.trnot:phei";(~ 

(Exteti()~") 

I" '" ", 

Structural Elements 
I 

P~h~s, pHe c"... PS, abutrn ..;nts, 
~Nl ~'~g ~va~i$, f r\. Ung~" GU ~\ 8rt~i : 

dr;a~ nai.~r:: e~0rnents, tunr;el Hnif19, 
H3tainln!J, '#aHs 

Ehkj~Je ~~uperst:ructure (p~r:r~ , 
girdenii, hcack;todr.s, deck, 
bat!'riers) : retaining Vif~~ '~S 

AS 5100.5 Concrete 
Exposure 

Classification 

lL 

Minimum Durability 
Requirements 

2fl~'o 1:jy r~sh [340 c~oncr.:.te 
and 55 rnn"~ ~Jv:"!') r 

25O,·-c· f~"/ aStl1 S40 ~;Qn(;r6te 
and 55 mm cover or :25% fiy 
ash SSG ('·,onCf(.,tt? and 4.:'; mill 

fi ,.:-' 

::. 
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7 1 (i Steelwork Protection In Exterior Environments 
Coatin~l options for steeiwork in exterior environrnents are presf2:nted below. 

Time to firsl: m;aintena .. ce 
C2 (years) 

Surface Preparfltion 

Primer 

Top Coat 

'ri~ne to f~r5t rntl~nt:!~n8nCt~ 

C02 (}lr3ars:) 

.} 

Thermal Spray 
Zinc or85% 

Zn/15%AI 100 
JJm (TSZ 100) 

25+ 

, .. , I' I 

'I ,I jl'5 

Thermal Spray 
Zinc 200 J.Im + 

sealant 
(TSZ200S) 

I • l d , dll J j f< : , . I S 31 

Hot Dip Hot Dip Hot Dip 
Galvanised Galvanised Galvanised 

~J.Im roJ.lm ~J.Im 
(HOG 390) (HOG 500) (HOG 600) 

15··26 2.5+ 25+ 

rvz 

System 1 System 2 System 3 System 4 
(IZS2) (PUR5) (EHBS) (EHB4) 

Zinc-rich epoA:l (75 
fun DFT) 

~~;~lr l build epoxy 
'~2.0D pIn [)F'r) 

~ijJh s.onG::; 
pGJyurethane (2-

pack) {50 '.lrn ~JF'r; 

Sa2.5 

Zii1c·.rj'~h .pox}' 
("r: ~jrn OF'f) 

tiigh r.-!~J ji '~,l €~;pOXj/ 

MIO ('126 pt":"1 
!)F"r ) 

Hj~1h build epoxy 
MIO (1~: 5 prn 

DFT) 

a 2.6 

Zit . deh f.:tpexy f75 
lJtri .FT) 

Hi~11, build ep.:)xy 
(200 pm DFT) 

_. ,~ . r 

V\i8terborne 
jnorg~n~c Z~fiC 

E,H~cat~~ (7 5 ~'~!I 

DFT) 

,r ., 
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TSRC 

PART 2 - CLARIFICATION QUESTION 

A.1.7 - Structures 
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Nexus 

Question 10 
Report Performance Specification 

Question Proponent Response 
Reference Reference 

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 model 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 51 
Please confirm that the protection of substructures from scour will be In accordance with Clause 3.12 ofthe TMR IlDesign During detailed design, when the velocities are confirmed, then the bridge scour protection will be desiined to comply with this requirement. 

NX-BR03 - Gatton Creek 
Criteria for Bridges and Other Structures". Nexus can confirm that there will be no additional cost to the State as a result of detailed design development of the bridge scour protection. 

T29 A1.7 
Bridge 

In particular please address the resilience of the 150mm RC abutment protection slab at the spill through abutment, 
BR03-01 

particularly on its expected performance In a 100 year flood event where anticipated flood velocities exceed 6.0m/s. 

Volume 4 Returnable 
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-BRDB - TSRC Viaduct is the Climbing Formwork methodology. 

Schedule, Element 51 
accordance with Volume 4 Returnable Sl. 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 piers' from the 'Climbing Formwork' 

130 Al.7 NX-BROB - TSRC Viaduct 
sub-section. 

BR08-03 & BROB-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 ful ly Identrty the bridge Inspection access and maintenance access procedures and clearances that are Bridie Inspection access and maintenance access where there is a spill through abutment, Including at Gowrie Creek bridge, will be detailed in accordance with TMR standard drawing 1542/1543. 
Volume 4 Returnable required in accordance with. Volume 4 Returnable Schedule, Element Sl. For ease of reference we have included these drawings as Appendix T31 to this response. 
Schedule, Element 51 Safe access paths to the platforms consistent with these standard drawings will be developed during detailed design. 

T31 A1.7 
NX-BR09 - Gowrie Creek Your drawings indicate inspection platforms at each abutment, however safe access paths to inspection platforms and 

Bridge safety barriers/handrails are not shown. 
BR09-01 

Please either identify the location of this information within your Proposal or provide the information in response to this 

question. 

Volume 4 Returnable 
The bridge width provided on drawing BR04-Q2 (2No. 3.5m lanes and 2No. tOm 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 Sm. 

Schedule, Element 52 
Performance SpeCification for the Murphy's Creek Road OVerpass, which requires l.5m wide shoulder widths and 2.0m Nexus confirms the additional cost due to this widening is already included in our estimate. 

Performance Specification, 
wide footpaths, and as such is less then the required bridge width (2No. 3.5m lanes, 2No. l.5m shoulders and 2No. 2.0m 

T76 A1.7 Annexure 01, Section 2.5, 
wide footpaths). 

Table 2-3 (Minimum 
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 ttems. 

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 accommodated by using relatively narrow transfloor panels 

• The Super-T girders are designed to accommodate 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 torsional effects of asymmetric loading due to construction sequence. 

T86 A1.7 
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 reinforcement 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 reinforcement 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 common solution in other 

Please confirm how you will address these issues. urlsdlctions. 

It is not evident that you have provided sufficient evidence on how your bridge inspection access and maintenance 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 
Volume 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 inspection access and maintenance 
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 

T95 A1.7 
-BROB - TSRC Viaduct be carried out by an Under Bridge Inspection (UBI) Unit. The proposed bridge arrangement complies with the Performance Specification and associated TMR Guidelines. However, the suggested 2.0m separation between structures appears as an added requirement. At present 

(Drawings BROB-Q1 to BROB- 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 Proposal for bridge inspection access and separation distance if that is deemed to be required, with no additional cost or other implication to our Proposal. 

maintenance 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 construction sequence for this structure noting the construction staging required for: 1. Construct temporary northbound and southbound carrlageways 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 techniques as necessary. 

Schedule, Element 51 
5. Construct the new NEH bridge structures in a conventional manner (foundations, piers, headstocks and decks). Deck units for spans 1&3 will be Installed from behind the abutments and the central span from the base 

T1ll A1.7 
of the cut. 

Alterative Solution 
6. Permanently relocate the PUPs to their finalloeations. 
7. Switch NEH traffic on to the completed bridge structures. 
8. Complete the TSRC excavation west of the new bridge location. 
We attach Appendix Tl11 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 . 

10f2 
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'BRC EvaluatIon O-!~stlOnf Nexus 

Question 10 
Report Performance Specification 

Question Proponent Response Reference Reference 

Pursuant to Taawaamba Regional Council's (TRe) Taawaamba 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 T125. 
Gowrie Junction Road (BR13) needs to consider the TRC requirements for an upgraded Gowrie Junction Road/Ganzer 

Road/Haimes Road Intersection. A minimum clear width between bridge abutment walls of 47.0m is required, with The impact in O&C cost is: $517,000.00 

Volume 4 Returnable 
prOVision for a central bridle support at 22.6m from the eastern abutment within a central median separation. 

T125 A1.7 Schedule, Element S1 
There Is no impact on Operations and Maintenance costs or Capex costs 

and Exhibit 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 3A spans to a 2-span bridge to provide at least a 

clear width of 47m. Refer attached (X16 - TWBl113-03-lssue 4) which demonstrates the clear width that is required at 

road level to achieve the future upgrade. 

Pursuant to Taawaamba Regional Council's (TRe) Taawaamba 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 T126. 
O'Mara Road (BR16) needs to consider the TRC requirements for an upgraded O'Mara Road/Meehan Road Intersection. A 

minimum clear width between bridge abutment walls of 48.0m is required, with prOVision for a central bridge support at The impact in O&C cost is: $621,000.00 

Volume 4 Returnable 
24m from the eastern abutment within a central median separation. 

T126 A1.7 SChedule, Element 51 
There is no impact on OperatiOns and Maintenance costs or capex costs. 

and Exhibit A Table 3-1 
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 - TWBl113-02-lssue 4' which 

demonstrates the clear width that Is required at road level to achieve the future upgrade. 

Pursuant to Taawaamba Regional Council's (TRe) Taawaamba Regional PlanninK Scheme (TRP5), the proposed Railway 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 requirements for a minimum clear width of 25m between Pier 2 

Volume 4 Returnable and Abutment B for the provision of Installing future services. The Impact in O&C cost is: $334,000.00 
T127 A1.7 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 'X18 - TWBl113-01-lssue 5' which demonstrates 

the clear width that is required at road level to achieve the future upgrade. 

Pursuant to Taawaamba Regional Council's (TRe) 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 TRe requirements 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 O&C cost is: $2,188,000.00 

T128 A1.7 SChedule, Element 51 
future services. 

and Exhibit A Table 3-1 
There is no impact on Operations and Maintenance costs or capex costs. 

Please provide an updated or atternative 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 - TWBl113-01-lssue 5' which 

demonstrates the clear width that Is required at road level to achieve the future upgrade. 

Pursuant to Taawaamba Regional Council's (TRC) Taawaamba Regional Planning Scheme (TRPS), the proposed bridle 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 requirements for a minimum clear width between bridge abutment walls of 

Volume 4 Returnable 
15m for the provision of installing future services. The impact in O&C cost is: $110,000.00 

T129 A1.7 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. 
length of this bridge structure to achieve a 15m clear width between abutment R5S walls. Refer attached 'XlB - TWBl113-

01-1ssue 5' which demonstrates the clear width that is required at road level to achieve the future upgrade. 

Pursuant to Taawaamba Regional Council's (TRe) Taawaamba Regional Planning SCheme (TRP5), 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 requirements for a minimum clear width between bridge 

abutment walls of 19m required for the provision of installing future services. The Impact in O&C cost is: $187,000.00 

Volume 4 Returnable 
Please provide an updated or alternative deSign, noting additional costs and associated implications for changing the form 

T130 A1.7 Schedule, Element 51 
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 span arrangement 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 'X18-

TWB1113·01·lssue 5' which demonstrates the clear width that is required at road level to achieve the future upgrade. 

Pursuant to Taawaamba Regional Council's (TRe) Taawaomba 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 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 O&C cost is: $170,000.00 
Volume 4 Returnable 

T131 A1.7 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 3-1 of this bridge including modifying the proposed bridge structure and abutments to provide at least a clear width of 25m. 

Refer attached 'X18 - TWB1113-01-lssue 5' which demonstrates the clear width that is required at road level to achieve 
the future upgrade. 
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Note: The purpose of Iheis «awing is to pnMde typical 
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LEGEND 
© Denote s continuous deck 

® Denote s expansion joint 

• Denote s Bore Hole 

• Denotes railway clearance zone 
measured square to tracks 

DATUM Ht 535.000 

DESIGN HEIGHT 
MCOO 

NATURAL SURFACE 

CHAINAGE 
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,...: 
<0 
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en 
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\, \~ -----------

\.\ 
! Abutment B Thrie beam guardrail 
\ connection to bridge 

\ barrier (typ) 

1 WESTBOUNi>-

, , 
! Abutment A 

"" Reinforced ~\ .. , 
"" ~.' soil structure \ ~ 

'\,' ~ .. <t"'~. wall (RSS) \ ' ... 

\ 
" ! Pier 1 "\ 
\ \ \ \ ' 
\~ \ 0 \. \ \ \ \ y • \ \ 

\ IP 0 " \ \ \ '. " \ 
\\ ~ \ \ \' \ . \ \\ 

.- \... \ ',\ \, \ \ \ \ \ 
PLAN 
Scale D 

60 thick DWS ! Abutment A ! Pier 1 ! Pier 2 ! Abutment B 
10 thick membrane t t 2400 high 

1050 deep PSC deck unit (span 1 & 2) E C! Tracks t 200 min thick deck slab barrier/screen 1 
1500 deep Super-T girder (span 3) ---+------, I I I I 

11Ii-~\-----------r-----+I----~+-----------------~-
r 6m relieving 

1 / slab (typ) 

u 2000 D x 1500 W x 12500 L 
abutment headstock with jacking 
shelf and wingwalls (typ) ---r:--

._._ -

[ ] _l_ [ I 
Pier headstock (typ)~ ,- [ I I r' r--n--' 

I : 8 <; : I I 8 g I 
Pier blade wall (tYP)-1 I ;::!: ~ I I I : ~ u: _----

_------------------= _____________ ~t-ql----l------:J LII ~ Street 

I 1/ RSS wall straps (typ) 
~---L _______ -

c-:.:.=--=----------
r---- RSS wall and footing with 1000 wide 
I inspection and maintenance platform 

-', ,-

---·--ItH I --- 1_: ---- ~------:-~rt '-~--l--I-Mort--I--' 
----]-- I Existing j Existing J I ~ I I Existing gas main 

---------Natural se~er electricity ; 7500 il • 7500 ~ Existing telecommunications 
surface mam 

I ~ ~ Existing fibre optics 

I at abutment headstock (typ) 

~ 3-900 dia CIP piles, 

D 
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en 
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en 
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<Xl -

I I .15000 I 4-1200. dia CIP piles 
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<Xl a 1------------ :ci - :ci t-------
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SIMPLIFIED LONGITUDINAL SECTION - MCDD (BRIDGE ON CONTROL LINE MC1D SIMILAR) 
Scale D 
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DESIGN LOADING: SMI600 and HLP400 DESIGN SPEED: EARTHQUAKE ZONE: BEDC-1 BARRIER PERFORMANCE LEVEL: Medium BRIDGE 'TYPE: RC Deck an PSC Deck Units B I S No. 
Scales 

o 2 4 6 8 10 12m 
I ! I ! ! I ! 

Preceding 
RP 

TOOWOOMBA SECOND RANGE CROSSING 
RAILWAY BRIDGE 

GENERAL ARRANGEMENT - SHEET 1 

TENDER DESIGN 
29/4/2015 @ 5:57pm 

DETAILS & DIMENSIONS ARE SUBJECT TO REVIEW OR 
FURTHER DEVELOPMENT DURING DETAILED DESIGN 



900 high screen 

1500 high cast insitu barrier 

Precast barrier 

17-1050 deep PSC deck 
units on elastomeric bearings 
(span 1 and 2) ------' 

Finished surface level 

2000 

Westbound 10000 

3500 3500 
lone lane 

I--CONTROL LINE MCDD 
I 

,---1---1000 shoulder 

Varies 13700 nominal 

'-+-'1-+-- 60 thick DWS on 
10 thick bituminous 
woterproofing membrane 

1500 D x 2000 W x 12400 L 
pier headstock with jacking shelves 

800 W x 12000 L 
pier blade wall 

1000 shoulder ---+---, 

I--CONTROL LINE MC1D 
I 

Eostbound 10000 

----------- ------------------------------- -------------------------------- -------------------------------------

1500 D x 1500 W x 12400 L 
pier pilecap 

50 thick blinding layer (typ) 

o 0 0 0 
I--CONTROL LINE MCDD I-- CONTROL LINE MC1D 
II Vories 13700 nominal II 

t--_____ ---"-We""s"'tb"'0.::.:un"'d'--'-'1 O"'O-"'OO"----___ -l .... ;_-~----------'-=-==---'-':..:...::.-=---:..:=.:.:.::.c----------I· Eastbound 10000 

2000 3500 3500 ,---1---1000 shoulder 1000 shoulder 

shoulder lane lane 
900 high screen 

rl-f-+-- 60 thick DWS on 

1500 high cast insitu barrier 

Precast barrier 3% superelevation .. 

10 thick bituminous 
waterproofing membrane 

Cross girders at 
ends of girders for 
future bridge jacking --+ ___ --1 

Finished surface level 

BRIDGE DESIGN CRITERIA: AS 5100-2004 

Job 

~-t------------+----+--f----1 Auxiliary Drg K 

5-1500 deep Super-T girders (span 3) 

Elastomeric bearings on pedestals 

1500 D x 2000 W x 12400 L headstock 

800 W x 12000 L 
pier blade wall 

1500 D x 1500 W x 12400 L 
pier pilecap 

50 thick blinding layer (typ) 

DESIGN LOADING: SM1600 and HLP400 

Scoles 

o 1500 3000mm 
! ! ! ! I ! I ! ! ! , 

Preceding 
RP 

3500 3500 2000 
I lane lane shoulder 

\ 
0 3% superelevation .. 
0 

'\ I( '\ If "'I If 

L....-' ,L....-'r---IL-J 
,L= ~ .L~I::.., .,L~t>, ,L~~ ,Ll=~ 

I 
I 

I 

I 

o 0 0 0 

Date. 

r 

I 
0 
0 

I 
I 

TENDER DESIGN 
1/5/2015 @ 2:22pm 

DErAILS & DIMENSIONS ARE SUBJECT TO REVIEW OR 
FURTHER DEVELOPMENT DURING DErAILED DESIGN 

LEGEND * Denoted measured along skew 
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LEGEND 
© Denotes continuous deck 

© Dena es expansion joint 
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CHAINAGE 8 
co 

'" -

\ 

\ 

- --~ 

J 
/ 

/ 

/ 
/ 

./ 

I 
I 

/ , 
/ /' -' 

/ 

/ 

/ , 

tAbutment A 

~ 

- - -..... 
Thrie beam guardrail 
connection to bridge 
barrier (typ) - ------..... 

'- -- --._------ -- . . ---._- - -- ............ , ........ , ..... 
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SIMPUFIED LONGITUDINAL SECTION - MCOO (BRIDGE ON CONTROL UNE MC10 SIMILAR) 

Preceding 
RP 

23000 Span 4 
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'" N ... ;;:; ... 
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to to 
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TENDER DESIGN 
4/5/2015 @ 10:44am 

DETAILS & DIMENSIONS ARE SUBJECT TO REVIEW OR 
FURTHER DEVELOPMENT DURING DETAILED DESIGN 
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1100 high cost insitu barrier-, 2000 
shoulder 

P= •• bom,,--[£ 
II 

minimum thick deck 200 

5-1800 d eep Super-T girders ~ ,'---' 

CONTROL UNE MCOO--J 1--. CONTROL UNE MClO I Varies - 5500 minimum . 
!-I·----'-"'~.....::.=.::.....:..:..c=~1 

Westbound 10000 

3500 

1 000 shoulder TI 
3500j 

lane lane : 
3% sueer .. I j 

'I 
~ r-- ,'---' I--' 

,..:::~[::" ,Lt=~ 

Pit and 
375DN pipe 
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system 

~ 
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1 3500 
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I 
I If 

LJ ~ 

Eastbound 11480 

3500 
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3% sueer .. 

I 

-f---LJf---

3500 
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/ r 
0 

~ 

60 thick DWS on 
10 thick bituminous 
waterproofing membrane 

6-1800 deep Super-T girders 

C . d t ,..:::1=1>., 
ross glr ers a / ~I:>., ,..::: 1=1>., 

ends 01 girders for 
,..:::~ .L~I>., ,L ~[::" ,L =~ ,LI= ~ 

'---' 
'....-. 

1 

Elastomeric bearings on pedestals 

1600 0 x 
headstock 

2000 0 x 
spread foo 

future bridge jacking 

2400 W x 24000 L ~ 

Natural surface ----------

4000 W x 24400 L 
ting 

K 

I 

*8000 -h *8000 Lb ~ or it 
~ cr- it 

--- ------ --- ------

Deck to span between 
end of girders 

DESIGN 51.41600 and HLP400 

Scales 

o 1500 3000mm 
• ! ! I ! I ! ! ! ! I 

-3-1350 dia c olumns 

--- ---- ---- ---

TYPICAL SECTION AT PIERS 
Sca le K 

SKEW DETAIL 
Scale K 

r--

*9000 ~ *9000 Lb 
II rr 

1--3-1350 

-------- --- - ------ --- -------

-
"'-- 50 thick blmdlng layer (typ) 

1600 D x 2400 W x 27700 L 
headstock 

dia columns 

2000 D x 4000 W x 27700 L 
spread footing 

TENDER DESIGN 
4/5/2015 0 10:46am 

DETAILS & DIMENSIONS ARE SUBJECT TO REVIEW OR 
FURTHER OEVELOPMENT DURING DETAILED DESIGN 

LEGEND 
* Denoted measured along skew 



8 Am1 8aTunnei (Geometry & Structure) rrU1, 
"rU4) 

Not included 

A~ 1 8b Tunnel (M&E I F&LS) (TU2, TU3) 

Not !ncluded 
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TSRC Evaluation Questions Nexus 

Question 10 

T1l8 

T119 

T142 

Report 
Reference 

A1.9 

A1.9 

A1.9 

Question Proponent Response 

The State is considering the following changes for Speed Camera facilities in the Performance Specification. This change 

includes that the Proponent provide Point to Point (P2P) Speed Camera facilities in accordance with the following; 
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 

existing ITS sites. These are located as follows: 

Conforming Design, Western side of the Range: 

• 90km Zone - bottom of range to change in speed near Eastern Tunnel Portal 

Conforming Design, Eastern side of Range: 

• Gore Hwy - Cecil Plains Road 

• Warrego West - Western Portal. 

If all of the Value Add Interchange Options are selected, the P2P locations would be limited to the Gore Hwy and the 
Western Portal. 

If the Alternative Option is selected, the P2P locations will be required at similar locations to the Conforming Design. 

Eastern side of the Range: 

• 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. 

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

• Ch40,700 (Gore Hwy). 
• Ch31,600 (Cecil Plains Road) 

• Ch27,500 (Warrego West) 

• Ch17,860 (Western Portal). 

At each location the following will be provided (please refer attached drawings at Appendix T118/119): 

- 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 

including, maintenance area, pole, fibre and power (QP to supply camera) as noted in the attached document 'X09-X10 
Camera Requirements'. The requirement for the U-turn bay within 1km can be relaxed. 

Please advise the impact, if any to your Proposal including program, cost or other related items to provide the above 

requirements. 

cabinets, one for each direction. 

- Provide electrical connection (use solar power and battery backup where there are no PoS (Le. CH 9,000) 

- Provide approximately 100m of 1xlOOmm 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. 

- Speed camera equipment by QPS. 

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. 

The State is considering the following changes for Speed Camera facilities in the Performance Specification. This change 

includes that the Proponent provide Mobile Site Speed Camera facilities in accordance with the following locations: 

• Approximate Ch3000 

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

Facilities required for the Mobile Site Speed Camera sites are provided in the attached Appendix T118/119. 

The sites will be provided at the following locations: 

• Approximate Ch9000 - Ch2,800 WB & EB 

• Approximate Ch14000 - Ch9,500 WB 

• Approximate Ch34000. - Ch9,800 EB 

- 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 

including, 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 
requirements. 

Further to clarification question T118, can the Proponent please confirm that there are no impacts to their program to 

allow QPS access to site during construction for the installations of the P2P cameras? 

There is no additional Operations & Maintenance costs or Capex costs over the concession term 

Nexus Infrastructures confirms that providing site access to QPS during construction phase has no impact on our submitted program. 

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

Environmental 

10 1 Purpose and Scope of Report 
Nexus' response: If.lscribes how the envirOfm~ental objectives and requirements deteHed in thi.~ State 
E1l'rimnmental Managefnent Plan ( JvlP) Sin j containedlNithm the Emlimmn ,ntPfotection an) 
Diotiillersity Conservation Acf '/9:99 (EPBe ,Ad:) !'S!'f{ltlai conditions tiavD been assess",d and 
incorporatr:d into th ,~ D~$ign . 

r>Ji ere ~.pecitic tmvir nrnenttll desion criteria or obj eGtivE:s are ~jetaBecJ in th(. EPBCAct Referral 
ccnd~tions or 'Nhef~1 the State has ,=-stablbned ther in l'hi:? &,j 'ting Ef,,1P and EL R, Nexus 
Il1fr~structure has adopted these conditions iNhere, no av':Hable environmental design Griteria have 
be:>en documented, relevant I gisJation and pr<'lctic' I, industry aecepk.d standards and environmEm!al 
due Jiligenct': criteria devei ·ped for spncific en\iin)nm6f~tt. ! a;:p(;wts of the pro;t-1ct h~ ve been adupt<'c.i. 

1') 2 Relationship to Project Objectives 
I'Jexus v!il! iJs'e vl(:~b-ba...;f.;d Slteifvlap i3 ~~S too! t.o tYlana;ge, ifn pk~~y,ent and inoasun:~ efi \dro ·Jnf:~ntai 

,,;ompliamA';l rrtiJrltJJ€:'rnent w";ti'liit.ies on the TSFC:' Proj(~ct vvi!! aLhhv!) Va~ Lit1 f, j m neY' nU~Cmnf:t3 "for 
1:h(~ St:at€~ (8'2:1::, respDnse to Si,;!lcKlule /-\:2 [37 for fwther ej·ehl i!:s;). 

TliisS,1tf;Map f,;ysi:,,;;rn 'Ni!! prov~de ;3 vhsuaJ and sjb·spf:'2Gific co!np iance rn::;ula!~l~~ iTjent 1col lo 
cornpHiJ)fmt the eMf', F!nalising the Ctl"1P tv th,~ 3Ht!S'fm:;ilon tA tht-~ State in ;:L~c:)rdanc:e v\iith Annex1lrt-"; 
06: p~?, -forrr~an(;f~ '";P0 ·~lnc~ tj'-~n5 r_ Environrnent~ i ~~f clnf~gernent ·anti statur } fY requirernents v'lHI be key 
to t; ~8 t~jnsiy de;iv·(.;ry of tht~ ""[SR(; F')roj:;;Gt 

Design Standards and Criteria 

10,3 Performance Critena 
\I"/ith r:::sps'ct to t'-;rr~! i f(m l:'\'21 i1ta l design, mant:l(lement .:H!'j cornpliancos, tnt:;, performanGe, cflt81 j ~i is mad" 
up ':"f four kay areas. These mcludb: 

o - nsuring that the dp~iJn GornpHes 'itil ti flo Cornrnonwealth and St- te environment and : ulturai 
heritagi"; legislation and policy including any envi 0 ' mer etal or cUltural hm!t.a(~e licence ~, .rmils; or 
oppr vats obtained for ttlis Project in additlon t , the existing EMP, EDR and <:'Hjdltiona! 
recommendation>;"' Ina('1e in subsequent [f:' -',rmic.a! 8rwi, ,;,:,nrnenta! reports as p:ait of the PPj:':ct 

• Impir.::rnenting and maintai!1~n.;,. measures to prCStH\i'''" and protect the nat!. rat environi"fiGnl 
(includin,S~ thl;,: protElGtion of botl1 ind igrmous and non-indinenou'S cu ltural hiafit~g~;) on and 
im, 'le,Hate l,{ adj;:H:"mt tc the TSRC ProjeGt,orridor 

• Ensuring 811 app!ic~. b ' E! .nvironment p, Jtl:";ctie.m measures {]n~ ldGntifk~ "~ tmJUgh tl'lG Nexus 
lrrfmstructure e MF' ~nd implementt";d through~jub'::l'~qlient EMF's prior to proceedinrJ IN it'"!, any 
re!E!v~mt \-vorks and rnaint;, ined in compilan.:8 . 'ith their inicnde " performance crit-n"j for Yfl (-:;' 
duration th~.;:t they are requirGd 

• ise the Bv'lP a!)I..i EDR provided by tIle State to in"orm tie Project ·"fL,cific envimnr 'k3ntal design 
."r;teria GtH1tB.in -d wi .hin this R~n)(ni: that wii) be adopted into the f inal eMF', 

Page 1440f215 



10 4 Design Assumptions 
1\'5 detailed in t e response to A2 Bl' [Environrnentai Manag8rnent (Construction)], N(~xus 
In'frastn..:duf'E) intend to U"'8 a CMP frarne\r;ork for statutory approv8is and environrnental G(~ mpliance· 
of'o r the dc-,livery of try; Toowoomba Second "Olange Crose- ing I:-rojer:t in f.H:;I:>:)rdance with the Ttansport 
Infrastructure Act 1994 rnA) , The re'iipO(188 Ie f ,.2 Bf ' also incorporat{:s tile State's (,:omments in 
Notice t.o Proponents NurntJ\;rs 44 and 48. The Ctv1P wi!! Incorporate DetHilecJ Design e~ements and 
sitt1--SpeCific information. 

It ~s also £1ssumed that the biodiversity offs:.t process has been initiated t y tile State and tha~ the 
offset obligations of Nejl:us Infra t ructure will be 'fjnaH~;(~d following Detalled Design and °final 
co structability revieltvs. 

Technica l rr:!portin,J provide'cd by the Stab;; regarding sen o;;it~ve tV3bitats, particularly ha!; it;::lts INhk:i) ar _ 
known t.o contain tl1reatec6id :~pt?cies ;:md D!' habitat iJans'f)cation p!ZtnS for Oefma ivrqu,ata , IlBve ~Y:?() n 
u,:ed tD inform the Tt=:nder Design, 

Environmental Design, Management and Landscape 
Elernents 

10 5 Environnlental Des'91 Review 
Foilo'.ttin{J F'incmGiO;j ! C!Ol:;c\ hk"u .. , infral';tnJGtur£:i VI/ill undertaKe- a rev if,w~; of this Repc:rt: hl finalise HH 
erf':!irnnmenta! d8td9i1 trlteria rciating to :.Dl ·lronmental "me '.::u!tui"81 tlsritag(--; approva~ , conplianc:(!: and 
piannjn~1 aspec 's of r .ail st:gfJ'S -o.~~ the ·r~3RC r ~Oj€H.!t 

- he fono~./in!~ GL~.{n~~nt .. , 1nfon 1 the envircnrnentfl! df.,;:~ i&)n Gritef~a an t VJiH be . '~v!e\tled as· part c,.f the 
_;fetaHed Des~!J n pr()cess and during d~~vt~~oprnent O·{ thE: (':;ornpH,~nce r:j~ ~).nagern.en t Plan: 

• (::Lv~ ronrnenta! jeg ~~~at ~ve fG .~u i rerf!~:::n ts. 

• ~:,n\d ronrnen:tal st:>··ndi;~ rr1 ~·; f1nci ~Ju~ t.. t; iin e~'; 

... Air quaiBy 

.. '"'oils, topcgrapty' · and georno(pi1o!' 9Y 

.. Hydngeologj' 

.. H 'orology and hydrau!ics 

10) Ecology 

.. Land ue,E; planning 

o S'''cio-eGonomic environment 

9 CUItWel! 1°l8nta[JE' 

& Urban 'j esig1. and lands;;,:apeo 

Th") erlViF:mrnenta1 deSign Gfit;.ria, detaibd in TabJ '" .29, l1av0 been adopted from the established 
criteria detailed In the Et 1P and EDR PI' vided by the State or t1Zh"3 been informed by relevant 
~eg i -!ab:m ~1nd industry standards. 

The 8nvirAHTl(~nta ! cl'sir;J I"l (;riICna <lrosubject to Gh~onge , pe.nding tile Detailed D -sign phase and tho 
finalisaUon of constnJGtion sta)n~J and planning Tol lowinq B'l'fardo Fll i111er ~;' n firon rnenial dE,sign criteri-:: 
\-vi!:! bE) de·'/oioped in the eVE:mt that any signifir:.ant changes [;lfe made to th,,: TendE")!' De.5ifJn OJ' 
c0n!:?itruGHon methodology to ensure that an Sit/:H.;pecifje eiements arB addmsS~do 

. ~ •• ; : '. f . 
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Signifi';ant envimnrnentai design sc!utions whj(~h fo rm part of the Nexus lnt'ras ructure Tender Di::sign 
can be found in Fi~lut'e 9 to Figure '18. 

In addition to Tabl t~ 20 and Figure 9 to Figw'e '18, the' 'foBo\vmg -",ct ~ons prci' ide some detail on ho N 

tlH": i:SSLJS" spt)){~ified in Schedule Ai L2 wih be ,3d .ressed ff1.lrll a design perspecth/0, 

10 Re 10 a d P otectlon 's I 9 Vege a 10 

Nexus Infrastructure has rENievved all available vageta"ion!ecoiogk;a! intonna 'ion regarding the TSRC 
[e 9 , :::;1 lpplamentary Fnvironmentfl llmpact Assessrnent, EMP(P), Draft Transiocation Managmnent 
Pia Delma T':;rquare] and we haa included ecologically significant areas of vegetation on QiteMap. 
f.\ S shovm on Fjgurr",;~ 1 to 1 0) i'l'i ini,rrnl vegetation disturbance areas have :,.een mapped to ujd in their 
incorpmaiion clur:ng t.he d .) tailed design phase the projec:t. In addition, as d(7ta ~!ed in our re~p(ins,~. 
t(.) Scheclule f'l,2 87, n!J-~l( ;:lreas {e.g . for vegetatkH protection} Vim ix~ r:ieiineatpd v"iith 'flagging tape 
£Ird sign(~d on-sit!:'! dUl'in£~ construcl.:ion. Clearing ai" d l rubbing wil! only occur to' th~~ minirnun', aroa 
required for road constl'u jtion anti 8s~nciated actllji t l t~S , Construclion:oc!l bo " t:a1ks, etc. '<vii! ,also 
ernpha:'is'''- bnttl the eco~ gicai anel t ilt'! 'financial ,ost to the project of €I ' :essive dearing , 

( e ( ar p F (" . e 
Temporary emsion and s€~diment c0nt~ ollTlea$ 'r""s ,,(8 addressed jn ttle Nexus !nfr'3stfucture 
res,x.:mse to SJ,;;tl€dule A~~ 87. In su (1rn;3ry, we will takEl th",~ foHcrwing In ~ast ,,:.:s: 

• U~e of CerEfied Pmfss;';ionals in Erosion Cind Se' 'imt--:m Conti'{)! (CPESC) to r(;?'vic'N and ap:pr:)vt.~ 
E:(o::~~iDn find S(-:Jirnent .:;onlrn! F) k11_ :S 

I!) S8niorEnvironrnent8 ~ Projo':t Eiig iihx~r:s witl1 tra : nin~J and .. ~xp~.l rien(:t:') in Eli"nsh:m cinci sedirnent 
control 

• Lh,e of dr.:;dicsr:ed erosion and B .. dirm::.,n't G,mtro~ tonstruction and maink'ln . r ecrews 

• Use ':"1' EcoBkm :ei as the hydrornuh:::!'] pr{)~6~}S in ord;:, ~o ' Jflc1ently ,md ;;,ffectiv,ely manage poor 
soils throupliout th~ GocrkJor cmd mpjdly pfO\!~de ~ln un ~l cover <i.iGross the sitfi ,: Hi 

• tJse of ~'1~gh L-:fncie ley Se '~~rn:::nt 01t-::S) bas:ns (h..ir~nt? construction. HES b88~n~~ ;~ rf; ~~]rge ~y 
gut(~fnat:3d ~n rf~fat~r n to addit~or nT f!CGU ~3nts and have been proven to tre (~t ov~~r 9!)i.~/~, of runoff 
Gornpgr~d to :30~{· aGhiev{:!o uf~ i ng tracH t~()~ :-JI de8~~,tnei r~nd sized bas i n ~~, . 

In wJditinn ,\Nh~~re p:J:3sibie!1mpDn:uy " ed'rfient b.a.slns have been i O(;f:!t~:~d iNh(m;.) perrnan;~nt lxas;n:; 
wHJ is!\ftmtl!idlly be instal lt~d , T~li:~ ailo'.'.Is for I)Hk:.[iant use Df re~Kiurces ~mrj t"E)(!uces €;art!FNOIKS inlpa.cts. 
F· ",~rfnElne .rr~ "-:;rosion and sedirne.rt eontn-,o,is for th~~ prDje;ct art.:.: add rf.!ijS,~~{j ~n CAH" n~~spon~~e to /~~. 1 ~ 

DT?;8 ! ~!i11)() : Draining EJement Em . 1nduck: rtiain1:en~'1ce of ~rrnmd Lover; s ~r.)ur protl1ctiorl fi nd tme Of 
sedir ·lent ponds. 

o re e s ° ose 
Ne:-'us l nfr<~stnl (";tun'3 have (.;ompleted31 Landsi";:ape, F'e ;6!]{;;tation and Urban Design Plan for tile 
TSRC Project ' hi. Plan addresses Cl8sthetic treatrn~;!i s. 

Tile iands(;8pe !lesion prOpt)se., a sen;;ithf(-; approach L th;~ jnteg rat~()n 0 ' thE;; ProJect iiVr..;rks into th,;!r 
landseape setting; n:-7spect"ui of tho ~ ;.'mdscape typoio~l k;~s, the route traverses ~md 3ckn('jwled~les the 
C' ltur'~ ! heriiage of the broadeJ! context. The De$i~ln PrinGip~E>~ bsi:abiishf~d for ttl: ProJed [ransl flte 
into ths Detailed Desion as fl !lows: 

> At the broader SCF L. the landscape treatments res. -md dL:tinctiv "'!y to the differing landscapes 
of thE' eastern ~nd w ~stern precinct~ of t.he.. Project; with I;:!rge ex~, "' ... ed dfe8S of rock and morc~ 
fetested s10pes in ill .. , ,.ast thmug!l to the m:)n~ op;:jj"j ft n.'l'st and ~Jrass plains in the west. 

• Minimise emijro!.mentai dsiuri:n!/ce and reliab/mate .listUrfJBf:iwtU <:if r.,"'l!ivlmr ments tf?tougfi 
rOVGg6~tatiOt; 

> Tile dt'Jl:aH,;;,d refinement of the ;.]iigf1!n':mt !las min imised rut and 1'ill , achii3vin~~ batters to 
iTl~n~rn ise f Je PP::"j(:; cfs fOGtp r~nt 

-' , , 
J ' I' 
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> Revegs,tatiol1 of aU fill b::ltters t:,,;xtend~ng Sm bey!)nd the toe ard to all soil cut batters, to the top 
slope of rock cuts wh(~ re they lay back and 7m beyond t~le top . 

• Re,f/e·ct the disfim:;·fjvfi ciJaractetisUC:8 of each J"f!dscape zone tllmu9/J specific: trfilf:1i.mEmts 

> Loc31lsed ecn.syst(?n1S are reflected in the s. "Jlection of piant sr ecies akmg thi::; rlJute. Tile 
r: alettes are a refin .ct selection f the specie. from within the exhstlng reg10nal ecosystem thai: 
are comml2~rda liy availabie and tried an i tested in ~n infrastructure rehabHitation context 

> To the 8aS( a greater baianCR of sl1mb and tree pianting ·tim be appHed to mixes over those in 
the west. 

• lnteUt:3te drainage devfc-es into the landscape vs;n~1 r:mvin)nmental management treDtrnents and 
devicos 

> Native fJrass plctntEKl s'wales will be applied across the Project with exotic Wass tr<,.atnli?nts 
r(: ~;trlct".d to an~8S o'f high ve!ociU'lS 

> Macf'ophyte planting will be tlsi..'ld to mltigate ~H)y diHturbanc.e to 'Nate! ~J .. , ys . 

., Inte9mtD {aum.:l f(meiflg and moven:eni corridors 

> FEmcing and fauna connections are [,eing provj:.i~jd to suppor: existing fauna eornmunities in 
accordance w.ith the recomrm:md~1tio . :~ Clf the -wifonment': l design 

> LO(;'3rions for fauna crosSings (!.];1erp8SS€s) 2.1 fe: 

C:haina ~;Ji::: 4,600 
Glladrage 6,700 

{::ht:~ j ~'1 a!~i~ 9,2:50 

(:ha;~n~~[~G 'i 2,000 

C;ha irlB::;J(! 1.3: 5t).'J 

> ~~ey v ~e\tv~~ to and frorn tt1e c(Jrridor t1av'e be(3n kientj'f~sd ; \Nith s ither rn ; tigat~on sGree. i1in~] for 
~tijClGent 8·ens,Htv€; UBGS or pn)ser\;~~;,t~cr, 0"-' vievJs across the ~f~nd~·.)Gap~~ . 

> Cut ;)!upes f.m~ left untreat(~d .. vt·h~re ;:.;tabje f: l"KiiJfJh to de! S'" B:G an e>{pn;·,s·· ion of the !J,(-:-)okJ,:W .;) '!' 
the ,'cir€~a. ··he inclusion of shotcr:Ji~" 'HW be min irn ~ s{'!cj ·for USf-; in £;jf'3E1S v\ffith pot r:lntlr;1! in;;t.abiliiy 
and WhE)j't; p[r~::;i b;{~: alterna~:!v!J sUiJPort yr;j:8m ~? wiil bo Liti! \Sc3d (Le. tensL)f1 rnf. S; .) . 

> The proit~ct erNfl!)pe is genbrr'tm enough to f;:wi\i tate the integration of no:se rncunds wher~ 
required. TI,e5(~ 1;vould be revfit1stated to provid-s addith:.nai g(;reen in~ . 

• P:r(;vieifJ B 3aft) fO'7Jr) e n l,'.i,-r rUTil )ni f {){ a1l llS,.-:fS 

> All DTMR ;~;taf1da!'ds have t'een adhered to, including sifJhWne." and set' acks for frangible an i 
nordn~mgib!e pbnting 

> Scrsen ph:mting has been jnttgfat!'~d in ccn5idm8t~cn of solar giare fer ITl()'!)rists 

• (~!Jnsidef vi._.ua/ treailnent of' sirtUcf"uH~s such a~~ brf{igf78 ,:h1i:4 ~vaHs to i3tJ/19.nCe lfBual qL1aiily' an::! 
iiif. 1gJ";:W~' l!rm1 prc.lject theme anci context 

> Structural element:;; 'J;fithir the Pn:;j A;;t have be(~n develepec! vV"ith tI' e f:n ~;: m]en: to enhance thE:!r 
visual qud,'.:!, whiL. being cogr;~sant of the context and need -r'":-r 'hese ttl be understated anrl 
robust in their ae'"thet!c 

• Stmamiine end ,j; W/ify 6'felfFJt'9d s tmCilJfBS to re(jUGH VfS!JHf fmpGG{ 

-> Par3pets to bridJ8f·, r i';;.rs, he8{j£,to· ks and aoutn-HAlts v;Hi be. stre~)mlineJ t:.~nd integrated 1:0 
simpllfy th(::;1 aesthetic of constructed "'!erne:r:ts ;md min1rnbE"' tl'\(3ir vim.Wi! imp'1ct on the 
1:3.ndsc3p·6 
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> A paiette of distinct matHriat has ' een devliloped for the project drawing on the colours of the 
landscape, ! ,cal rock, vegetation and tt'll: agri ,.,ultural and cultura! h8n!age of the area 

> An arrlvell €:ierumt has been d'·N\'.~lopecl ttl :' ttl6 entry points to To()woomba as described in the 
Landscape and Urban' f):3ign Ri;;~port . 

• Minilnise maintei"ll:tnce lqufrenwnts 

> Beyond the establishment perlod, !flaintenz,nce requlrernents have bi;!f.ln minimised inro' gil the 
LIse of a mOisture retaining product, planting of native grasses to negi,fe ihe need for slashing 
and the u:se of native tre s and plants to regenerat as a nat" lml!y s !staining CG system (} fer 
bme. 

.; .. .. 
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• 
1. 

.2.. 

4. 

6. 

Env. Element Location/Design Location (Ch) 
Element 

Legis!ativn i 
[~ppr('jv ~j~ 

requirerr!i::ni 

Legis18tio ·, / 
;gpprO\i~2!j 

rf:1quicern·:::nt 

Nofse and 
Vibration 

1j\/atGr Oua!i ty 

Sens,i'i~i"e !f:~Geptnr 
lrd:e:rface 2 i

(} per 
engins ri'lq noise 
repori. 

Prcjed footprint 

I\l ] Cneeks and 
m8jor d!"t-tin(~ge 
nrH~s 

1,850- 2,050 
(RGG~:y C;rei~k) 

7,600 - 7700 
(S~x ~.m!f~ C ~~Bek) 

r -.. eml a Se 
art L 1 Des II 

[ P8C Act 
Referral 
c·onditions 

E,fJfJCPtct 
;:~'!:~f't~rraj 

cond! t~ons 

Dust ]mpz-icis 
on Sf-:;n s~'U'J' (~ 

[)!J}}t ~ln pacts 

on senf.)~ ti v8 
!'£~Cl~ptOfS 

Reduced 
water quality 
do\,vn:3rrearn 
du~) to 

Comply ;'Jith EMP P!anr!ing 
dOGurnent dudng C;(;'['I :st rucl jr"n and 
rehabilitation; and SCK7Cific: conditions 
including minimising disturbanCE; 
through Co\!an"';d Delma (and other 
MNES) habit",l te protect species 
rlopu!at:ons 1~nd ni~nkn~se tbe ne·:ed 
for biodiversity ()ffsi.o;t requ;rernents. 

-nrn-rifrsnra:s a[1c~ prGc:ess fo~· t.he 
o'fi's,c'i-: r.equi r~~n1:6n"-S v":/ ~ t r,~n rr:~h1rra! 

cornd:tiGns to b'a ~~dhf~r{·K1 io. 
The~-efore provl::;~ion :~: to ;ock tbt: 
,::~iljfJnrr~(~~t~t t:i"d dist'Jn)anG€-' t'ootpdnt 
rnu~j be c(;rn'r~ itted '(0 ear1y ~n th~~ 
d(~i<:l i : ecl (li3: 5i~Ji1 phase. Thj ~; wHi a!icw 
-ror CaiCL!,lril tjCt'l of thf-: tota~ 
dit;turb2in;::~e to ad\len;,eJy ~rn pa(.;t~:~d 

sj~~ nifk~2: nt ,sp~;(!k~$ habjtni or 
bJfj(H'l}e rs~ty an~f-1S (:.;(-) riiY rT1 the 
dt.'!;·L~;~iled de-f~~gn prf:cE;:';S t() njC':re 
aCGUratf::!Y ~:!s~fje~s the ()ff,c3't£:t 
pro'li::ions, reqL! i f;S'ment~, and to 
rnini ~"n ~Sf! ih{~ CQsts az,soci~~tz3 ,d \~il,th 

NoL~~e rnodemnq 10 be underta~~en 
and rnitj[~tfl jon strateg;es to b:f2 
incorporated ~nic tne d(~!:'/ g l1 

Design aiignn'I,en! \:0 cor,sidf'( 
:~.en8~tive nBcept(:rs.fresjd&ftCeS to 
tnch.id~; Ve'9il?tc. ~:i~7e buffers 

~nc~ude con~5truc.tabmty· and pot(7nHal 
~~to;: ~{.p 1~e!sjt~; ol't'icB i ot;a"~ i on~~ frorn 
c(.'!nstructabHity te\d~v' ~ n des!gn a:s 
provi~j~~) '1a i or Hpotsntiai:' prc1eet 
elements for i'iSSe SSITI6 nt of s€lrl';:,i t!vE: 
t'sceptiJ'"s 

rJesi ~jn is to corn ply w~th riverine 
pmteGtion exemption requirements 
and or suitabk~ des~gn to caL~se 
rn~nknh~f~ t~18 PGtenti~1 t for 

• r:Jv1P PlannjnrJ has been uiiiis;:)[i ciurinfJ til':.> d6S\Jrl 
prOGeB~ to en.s~,.;;re that envirOnnlFJntaJ (n~ tig3t~ ·on 
m:'~t:1sures have been indHded. This pIT)r.e,ss has 
Qptirn~s~~d the Etngnn,ent t(~ pro"iid(~~ :; br ... ttSf 
solution for [he ro::i~:whi! ", ff"dtK;jnO i rnp~K;ts on 
ef;O!og j~::~aify $,·ensjtiv~e areas. 

• Bridge structt!f€'S at irVt1t~3rt/tl~~V ~; and !;;irge g:...~ines 
havG 81;::;0 ~)(,;en df)Vf"loped vdh mlGlenCe t.o the 
prc)posE;d rn i~d~181~on rnea5U~'eS deve~oped f'rcrn the 
concept dt:si&)rts that ~"n j n!rnise distu!'b'an {)s~.~ to the~ 

creek en\'~{onrn€nt8i funct~on~ng ~~nd f!O\V re$~ifnes. 

• ·fhrcugh r,pt i rn ~~=:;i ng '~:hiH df:slgn/a!! fHl !T1ent, the 
bflo(~jv'en~ity d~st ~,.n'b.; t;nGe h~:::v~ b~~en ~T~~{ljrn ~ stJd . 

FDHo\l~'~ ~"l td d~tdU8d deE. i~Jn ;~~nd, GonstruGtabi~ ~ty 
revie\.vs ~ thf~ n:~s jdua i d ~~~;turbanGe t(~ 8ci"Jer~32; f-Y 
hT'!paCied '5~gn~'fjcant bi·J{~i· .~G I" -sH.y habitats 1jvithin the 
PtO.i8z~t ·roo~:.pt:' ! rrt '~}jBi be Gal':~Ll 1 ated "'0 prcduc\;;~ H"r{:~ 
Fl~r)~ eDt Q'ff~~e,t plan znd to se;:;ure I~Hld QdcHt;onai to 
t,hE! lots stit)lj ~:~Jtt)(~ ~\d!thitl 'ti;"6 r~1ferrar dOGUrn~~nl 

Q ~rhe T:Sr:zC; j~ •. t ~f~nrnent hE~S ~-" een \)ptrn i~)(~d to 
rt~dUCE; tJ'~e d(;:;sff~l n fc~ot.pr f' nt in ~~e\)~err~1 ;:jit:,HS Gf thf.~ 

e)):~sth19 ;.:.'1lignrnent pf!~-tk~l!~dr!y vlfit~l~n Tn inirnal 
cHs.turb&ncJE; 8 fe 8S. 

" DUf~ng thH det8jj~d deaign pitaS~b of' t~'ie prcj2;ct t.he 
constrLjc, ~i r'!n learn 1~v1 ~ ~ ~~e"tf+f:'~N the a!;gnrns:trrt ar d 
s1te aGC8,~;~;/temporary 'It/orks provli1ior1t1 '~'J~th 
respeG'! aV0jd:ri~J t ~~e sensftive a,re::i5 ~dent[f~cd ):; 
l he EfV!P-F:[£1 ~1" H11~ n~;y'E[)R do~'.~urnents. 

• ·r ['in~)u~jh Undi.1rt:Jki n~J t~1~'S, ~;;, r'iy Jr.! det~~j~!f~;d des [ ~~n , 
the cf~ j cu~;Jti{~ns ~')-f t)'fiS,f.:t ~ 1~qu~njrnGnt~~) \Jv' j[j Of; ~r~ore 

accurate ai,d ti'1 i~:'Bfo~~e t}~f) CHfset\Vl1~ bf~ ab~ ,~ 

~ t) be deFVe~ Op·,ed and $ubrn itt~:;d for tlppro··J8. t(~ 

~r~e5't the r~j'ferY,~~ ti~n t:rf{;:1rn 'ef~ 

i': ~c is·e and V~bt8UOn rn()(ieHinq t;ndertakf.?:r\ by .s L. ~~ on 
beha~f tJT the Sr.~~te h("~s ]denti -rh~:,d t,t~nsjt i '·./e r(!ceptors 
U~ ,.;~t 0oLl ~d be irnp;:.itted by noise. Further [rrfonnation 
on the noisl.:! rn ode~ and ide·niificaticm 01' sensitive 
receptiA \; refer to A 1 c_ N -1. 

U",ndSDapG l3nd p£N,srnent de3jg ~, enSWC1S no bane 
earlh 0.' dust ::;rll ~tUn9 t~OUrGf~8 v/1Ul1n the design 

C>an;jrnlction t.8arn tto adc·pt ~:!pproprtah,~ E ~vlF! P~annjn}1 

provisjon~ and ~"e'<Jornrn'·ande{i rnH~~F'3t~Qn rneaSUff:$ to 
Ct-'ntrc; ~ ~ ust. :::~nd (~_~1, r cJu2r~ty 1ssue:s VJ~t~··l jn the futun .. =: 
EMP Ccm~;truciion 

Bridge designs h21'.fEl incorporated environmental 
crit6!"fa !h3t,,,d \Mithin the Concept design EiV1P(P)iEDR 
~'V[1{~re appncab!e (due to opt~~ni st~d brtidge desi!-;1nsj to 
rn ~ n~ri1ise impact's. or-he df7.S~gnz t·]!~JJ ~~,!lG\:\l fer 

[)0siCjr< Team! 
ConstnJCiElbi;ity 
Revie'·fle~ 

De~~ i ~Jn rr earni 
(::~Jnstn.,:ct~~b ~~: ty 
r{ :a·'t} ~ ~·;vl/e J' 

Design Team 

D;~8ign 

Te.~3n~/Lar.jd~3Dar-~e 

Design 

CQ(]Slt"uGtC')oi Ii ty 
Rev~e\vr~r 

r)ra~na~le Df~S[gn 
T6an~ 

D'etaHed df;.s,:~;n footpf'~ nt 
~ :nc!us~ve of Go~;~tnJGt~on 

and lnaint''3r.anc::; 
requ,lrt"1fl1ents) 

:n 'G~ ude clff~;f~t Cbt~g2t;(Jns 

\v~thk~ de't~;1i~~ j desrg f'~ 

pj-j.8$'.e p~·oqrr,.::~ r-n 

Rt:f~i !,fI!liV () f t·JD~"~!f:: r(j~)(1c~ and 
identitlcS'l1.ion ;:Jf mj t~gatiG!l 

n l eaSUf~3S 3nd ~OG,~~t10n~ 

[~e5igns of dra~nage nnt .. s 
c1nc~ structures are, ne.t to 
i;n[.lact flow:.; or Gause 
\[:!orserdnT~ of ,"vatar qtJaEty 

"',.1 

Page 149 of215 



8, 

10. 

Env, Element Location/Design Location (Ch) 
Element 

Water QU<:iii ty 

Eoi is, 
tOPG,g~'aph)l :and 
ge(J­
rnorpl'J()ioqy 

Soil£3N .fat;,.)r 
Quality 

An ~~re ;;; k:s, rr~:~~ nr 
di8:; P2ge [ ~pe~)· 

V\filhin 2e,nsiUva~ 
erVi l"'LJnrnenta; ;and 
rrt ·;,:)r~:; f:rosh.;'s cine!: 

particuiarly those in 
rnor~ t~.teep 

Se~ctk; i ~S t'Jf th,e 
{c.nge 

Pf,m'lanent and 
tarnporary \p'\lo!'k,E. 

areas 

"""' 1 cia I 

~t6 ,·':lOO ,~ ~~6 , 3~jO 

(Unn:::lrned 
\1\/C':.terc0urr;;e#"I) 
'l f~J '1 00 - ~i e , 15(j 

(Govv-rie ( ;rG,ek) 
;;:~ 8 , 800 - 28,850 
(Dry CI'f:lek) 
32,GbCi& 
::55, '100 
( LJnn~~m€d 

VVate{cGurse:#2) 
36,200 - .36,250 
(S~pr;ng C~ nd:E~k) 

3~lJ!j.50 ~. ;~l, 650 

(\fVestbp'Jok 
(;.ref!k) 

P roJ,8C~ 'JV~' dE~ butl 
pariicu~ar!y: 

0 '" 2,Lh30 
:£1. ,t360 - 11 ,750 

crosf;jng iocaUons ~~nd dCii!.n'~stn:.:arn 
~rn'i i rorirnents. 

Gn·~~~k3 due to : nc(e.~1:sed ciS r~ r85U 1. of th\~ rr~~~( .J 

scour' (j:f creek des~gi1 

bed and banks 

Permanent 
and 
(; or struct!on 
f~n)S10n 

Dr2lina!~l f: and 
S-r;:dkn~?; ~'it 

C;(}nti"ol 

!nccrporat(!: st~tb!! j~satf:on and 
cons(.) ~d£t:Uon of f:)q~jo[;;ed ~Li rl\~i,)e,~; 

thrOL'9h design 3i'd !,"Ind,x:ape p]cm~:, 

particulariy in 2~e-;'U:: ldent.iYiE!d within 
the EMP{F)fEOH 

De:s;(~n pl;'iVerrtent dna dia: na~}e 
works to redUC6 ii'S!OCity 0'[ 

sr.orrn\i"iate j' rruno,ff and s,cour 
protec:Ue4(~ nf V€~getah~~d dra~nag2 

i ~ne.s ,:and enlbanr:rn';f::n t~!bi:l tter 

:~lt~pas. {~on£truct~nr. E~l\l F' to ;nciudf;; 
sub p~ans for f~Josk~n Drainage ej,nd 
Sed i r~1~.:"nt Cc)rl!rois speej'fit.; 'fer e;9Cr-'j 

pro.;f:ct \tic}tf~ ::lr~A~ . 

adequate envimnrnent;}! controls h be instr,Hed during 
Hw.l constmction pflas\S (EMF(C)). 

princ~~p' ~ ':3'~~), brjc]gi~ p~~~r$, hH\f~ bser: j,5cated GUtSk~~3 0" T 'b."dfil 
t, ~~je G~~~~~~k ~)eds.i iGv·i 'f~G\~J c,hanne~s to ,gvo!d disruptlon to 
1~v~~~teli' t'~{}'fi!S and tUrt}U ~6nG_-: . 

VVhcH'0 net~cssG~ {y the br:dt:16 d'!3SiUrls inccrporslt(:; 
cr6:ak bf~n;{ :~;b':-1baj~?at ion to rninjrnis8 tht1 r1s1< o.f A:ros~on 
()r ~ncdjrn"entation. /\];l dn~!n.9,g8 (;Uh/fj i'ts f nG1Uch~ TC,;J: 

scour proteGtion ( rGft~1 ' j~" 1 ~)U::~~j9n Se~cUc~n C-. i} 1i\,!th 
r:~rki~t~ntn,'J~ contrG~ rTH~(:15urf;;') t~J b(~ con$i (~ered to 
addr~1'~s the pOtenU8t i nl p~~Gts ki£~ntlik~rj 1n t~H~~ 
Etv~~"( r~)!E[)R dnCl!['i1c'Jnt 

~~:tab~[l;§;at~on Of3.o~~t:JrnGk haG been a fcc]tur6 of H~e 
c;e:3 ~~! ri pf'or~8t3f~ ... 

Land'5car:~e clesjgn ~'N;] J addn::;:s-s this in tor(iE~ a!'€~;~}.~!~ 

{ {fjf\~r Landsc~ipe def~~g rr vJj thln ~(11~S B(.~,~~tion) f,H~d 

t'3rnp!:)(;.uy \"\!'orKs ~~ri~,~as vdH ~ be stat~r1j58d thrGU~l ~'j 
hy(kci~ ~ rt uj t;h~ nq type tn.1'rxhnents, tD {,~ i)n:;~G ! ~ date End 
st&bi t~S8 non :aridscaped bi~~~ttt~rs! e~nbanknl~:[nt~ ;and 
()'!,: l''"'eEH~ tf.:rn ~~}(Jr.d~); v/ork~ at'"eas 
AddiU(:k! 1J~ '9 6:0t,t:!.G~·i :lk;·al as~es$nJentn ''l{ ~~! .~~tI S(~ ~:;e 

iJnd[-:~·t £1kE~n dut}n(~ d::~tHi ie--~ des1gn. 

f')fH~~f~c1 fq E; nt er()f;~On , drainage (~Hir:i Siedirnen1' c:'Jrntn::l 
rrt6aSurn:~~ t-:l ~lVt~ b~~f~n d€~;irj nf~r1 'f;or thl?~"; project as r.-.art 
of lrltOc drainEigc sectiDn uf tht} subrnfs:<;ion. 
(;onstru l::~tjon le'fe1r~er: t E~nd.lor tprnp('fary ;vc:'~ t·'k f;l (~rQs!()n ; 

dra1n¢~~lle ~1nd ~i~~dirnent c()~"rtro~ p:arn; and rn tJaSUC0S 

nv'f.: t~:t b~: 'furthr:~r deVE~f!OPf~d 'fo~~ c.")\:vinfj deta1ied de~7: [i ~~n 
,~3nd G<)nstruction n1 eihodo i cj~JY to ensure r[Jqtj~ "'f~rn ,ents 

und€~ r' the (~- r\'n, p and ~JenerrJ i en\n' ronrnent;.a~ clU tV of 
Cctre r~re addr\.;sBf~d. 

D~lB!9rJ T erunt 
(;ect~ch Te·arn 

[) raj n11g~:; cj e'~ 1gn 

teamanci 
Gc:r~stnJGH~)nlt!;rn p 
( rary works and 
rehab teams 

Dr;:':Ii na~le d'E:~jQ!l to 
1nco~'por:3te e;(~! ting flo'JV 
fah::~~ ;r~to rnodf~ii~ng to k:e:i~:p 

n~:r.:'/ ,~rn~ngernf.; nt3 

:r;:o.'nsj ~")tent 

: nco'(p(j~at ' !and5(';~~p,e 
c;e~j~ ~Jn ,-, ) into d€~talied d~:-js~gc; 

p8d:t~t~6 

Sedlrfwnt, dmin8~Je and 
erosion control plans am to 
be devaioped by a certified 
intematk.nai Erosion 
C~ontrol J~\ssocia~i()n {! E:C~}\) 
spec18Hst on(;t~ Cz.1riS~:nJcUon 

stag~ r~g and f!nsl de~~gn 
ll:fJe: bezm :;ompiElt,ed. 
j:!',ddi iionaf 
revf:~get~3~iGn/r;t:1!i ~:~ b~: ih'ition 

of ternporary ~~ rld 
p'SJrrnammt works to b!E? 
(~(1dre8!!~ed during 
cor~struGt~(j rr~ and 
op":1r:at.iotiai phatGs of the 
project. 
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14. 

15. 

'6. 

1"7 
f . 

Hydro-geology 

Hydroiogy and 
Hydrauilcs 

Ec(~jo,J:ij~!\fi ':-\U t~~ f 

f\men'iy 

Ecology 

LocationlDesign Location (Ch) Description 
Element 

Cutting 

All Gr"'eks, mEljor 
dn"'<ina~l6 lines 

Greenti:aid 
!ocaiiGns 
pmtiCU!31'i'1 are s 
identt1ed 8S fi'-lUfi8 

GorTjdors 

r redomin .. ntly on 
the E~~stern side af 
Range 

As per proj.?ct 
fi;llW:d reporting 
mapping · eastem 
portion of the rang', 
cr" s~:;~';g 

(, r !{~nf~eld and 
i d'~ntifif:d 3 i g~jljG~lnt 
biodiveiT,itv amas 

2,050 - 2,50') 

r:II'1J - T: 'OO 
7,850 - 9, '100 
40,300 · 40,700 

Project wide 
and specific 
arE:1lS 
n1entii:;nfJ'd in 
point'! _no 6 of 
Ul~S tab~e 

~:;p€CmC cuil/erts 
io{'t~teci at 
4:6 J~ , 6,,'/'00, 
;~. , 250, '12,000, 
1 :~ , 55~ and 
'15,1"10. 

Predominantly 
on the f,)<:cstern 
side of tho 
~·~·mge 

Groundwater 
~n~t'u,~'j ,:"J f1S 

;:::118119 ~d 

waterflow 
regin'H~s in 
iocai (;ft.~t;3k 

L()5S or 
cf'lnnedivity in 
t1fC<ltaned 

habi.ats 

Retention an' 
prl)!8Gti.on of 
,axLst~ng 

. ;f~gE':tath:A~ 

Loss and 
disturbance of 
Cohared 
DeliT!a hElbita~ 
('r addition to 
othe.r 
signineant 
spe(".;~e;: 

inc\uding 
t<{}ala, :i~ o~?'.sy 

BlacK 

()offset 
rr.:~ql..ltnerrl ents 

incorporate ground ·wai.~~r informati 
into designs an .... drain:age d~sjgn'S 

for uttin~F' 

D6s~tT; c(tefio to achieve no change 
in existing '~re8k flo'll/sl velocity 

He ' i(~w Fau a mappin!J to k!antify 
tnr(;.ateneti S .. ·ec!Cof3 [:)..;;'lli }Il$ and 
i(lc"lrpOnelre faul181 sensitivE; )jrbal~ 
degign as per St,tB ;:'t,'0cifications 
80,) project technicai reports 
:fj(:!ufJ~ng fauna f.;r()~ ... t~t ·'lg k}cat;(J~ !s 
anci fattna exc!u~ion 'f~~nein~ to 
n-}£~!ntain c~'jnneet;v ity ac~ roa~~ the 
a:i~~nrr~5nt 

R·eduCE~ des~gn fODtpr~n'~ VI/here 
pract~c·~!ble rrorfl cl:1 e. lginaering and 
saf~ty On de;-)~gn per~3p'E(~ t~\fe and 
inciuek" end€~m h,;, p'a;11 spec'es within 
i;'l i1d.'(~3pe d~s:;jn· nd ternp,Y3ry 
COiY~tn..l~~t!CH1 \~i~)rks ~\~hab~[itat~on 

tv1jnirnise pro1(;;Gi: ¥r,otprini thrGilgi) 
thiS a: '~a , maint8in linka~r:'s \f. .. ith 
Collared De!rna habitat and /l ,mk 
p,ians to sr'K)v~ c;orvstruct;on f!O~·gO 

andlor rr inirnal impact ateas 

Liaise w1trl '"'tate to jnGOr~;'0i'at~! Offs,Et 
areas [n deta ,~ed de;:~~gn - en~' ;.Jrf; 

construction phase eMF indudes 
s.equentia! G1earfng and invQ!vernent 
of spotter Gatcher~ ct~ 

Drait'age design has incorporated the mana!..~ernent 
pt..)ientjai grcfur {j~'l;atf::r ~ntrug'ons. C( nstruction t :;8n) is 
also aSf;essing th'!i ()ptim:) measures to Tcat 
P;)t ~nt!sH" saHfJ~ \ValBj' prior to its fe!e8$~! to the 
surrounding erwsr nment. 

Fal tra underpasses to aC.,amrf ada"'f, f ;r the 
pracH ... ab!~i .;::onnactiviiy -;r ff:lun-a b~~t'JVElEm habitat 
(:on'jdo S .:,evered by the ;Ie~v road. Fauna 
unct~rprl ... ~sH.s f!rl~ mlnknil,,!(n ~3x3 rnE~tf(~ 5tructufe ... ~ tt;< 
a~k)'~\j suJ~i·cient ap,erture i; .. -; .al1o\:;t· ~'n b~el t r!Jht~n~J to 
-~~!1t::;r th~ struct~ 'n~s o Or _e: !oG(2ti ~"n .~~~~)o act~ a~ 

t~~'l16rgf~ncy ;tc~.;e~;s \i\~-~-·~iICh 'tivf :~ not detract fro~ ~ ~ the 
und(~rpa5S u!~'e by f~~u(~a 3S as use fol' en'Jergcl'v:;iE:S 
vvHi b9 rareo 
Fauna trt.rC:f u~, len fencing j1t~~; also b't~E:n ur';8(,~ 
e;)-(~~3n$ ~ Jery ~lO deter Jaun:,~] Gpec~e:~-; frorn c~ r.;c'aSt;t~n~l H'k~ 

road a rl\l irO!"!fTIent dUE! to t~1 6:~ desLJL h~Cnrpf)fatin~i ~:1n 
in1p:~ls.:~~b~e ~~~ner6~c.! ,:J"" rrie; a!on(. {.i·H~ rYlf;di :-~n o 

~)esh;Jn rca .... t;el~n cp1~rni:~ec~ to fG.dut-;e. ~rnpa ·~t on 
n.,c>tu ra~ f .. nvjro, . rn -::nt f;spsc1aHy areas (;i': ft:~rn nant 8nd 
h!~1rj nO{~jihabitat va!ua_ ~otO'N(~V~~( constr j:~t~cn oG~;ea~~ 

\vrH n7¥'n2~n 2 r~sk in "'h;:!; reg.~rd 8"--ld thr:; C~ ,stl"uction 
envi ronrn,~nt?j : jn 8.nc~~lf;rner;t p8r·lcu~.8r~y "~vjU"j~ n the 
iY:ifked "m ;nirna\li5turb:-:1nu~i . a ri~as \;vill need'k be 
sped'Jie: and Ch:;tCi! ii rehabiiitalk)n n!}( uircments as part 
of tern _ort, ~r' ~)vorks pli.~ nr1~ n~.;y o Landscape Des~on pl~3ns 
1"":1<.1V8 i ncc~rpo;ated k)cc~jjy 8n~h~rrdc sp-=_.cies int .. 
~an(fSC~lpjng p}~n:; to rnHi nhl~n ~~hf:JrfJGt.e:)r rJnd 
en ;ron nentai values ~ n the area. 
RE~duce cQnstr j~~t~on footprtnt ~Aii thln rl1c;pped rn~ntrna! 

dj~tl~rbance are~~~·. 

D'"' ign footprint hc:~~. been L'!~rtirn ise(i as .. "Iuch as 
possible til l" ugh t 16 knO'A'n Collared D Jrna habitat 
hOiNf.:V€,! r;rldit1Cirn! mitigating ffll';,;jSiJ'es includlnc the 
( ;olk.red Deima rr:;ioG2Ition pian and .'1' JUer catch~Jt 
achvitie Vii !! b\~ addres$ed ~n the C xnpiiance 
Man8gement Pl.an fmd the EMP(C) 

Desi .. jn of tt-,e ~~nf;; nrn ~;nt through ~ncrE .. sen :~[t. i v,:a ar~Jt_~lS 
ha~3 bee : rn j~ 1in1 ised \;vhere pt_)SsjbJ f~ hOVtf(!,v e;f sClte 
construction SGcess and Thfs is ~o bt. !wthr:)f 
d,~\:e~op~;d f,)nowing deta:!ed design and 
tE~mp'Q rary.!cOl)!~truGtion 'Nork;'" footpri nt 

Or.ainage r~nc! 
~·~yd ro"'ge 'k)..JY 
Oesi9"l T t::i:>lirl i 
Contiru .;bbmty 
Review 

Drainage! 
Hydraulic Design 
Tearn 

Design Tc"am and 
Construct~.bi!ity 
R~3V!ew 

Des:gi and 
.... "";onstruction 

D€si~in TeFl!.,.' ! 
Constn.! l.aiJilit' 
R:f..;V;eVif 

Pr(;ject 
Env~ronmt:n' si 
Lt~ad\::r / State 

Review groundwater flow 
data 

Rev]eiiV hydrology reports 
dnd .incorporate mitigation 
rneasures s.pec~fjc f~_~ r e·aci'1 

ivl;;;intain !h kages ~Gr"'~l,S 
thra-3tened SP~;;Cif;S h<:1bitat 
a -.. a~ 

I ni:or~:/()rr:-lt .. · ~ ~ .8 i1(~~;(;apa 

desiHn aspt:~~~ts ~n to project 
de : ~very I t:on;~;trl '!; ~~on EtF1(j 

OP€!t-,;1ti:::;na! m.:anf~gEt'';) i3lTt 

p~arJ5 

Mark. u. ,ir8vilmgg and have 
verified by ec;do!~j~;'! 
enVIr"'f'I!1'1E;>1!: iead 

[~OCUi. ,'f::n .. ouicor(!i-J of 
discussion rek18t'dhg 
vegatation! b~odiversity 

opt.~ons 

·t • 
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"]9. 

2·'}. 

24. 

L ',~ • 

. r 

Land~use 

p!an;: in~j 

CuiiUl(\! 
Hi3ritage 

Cu~tur;;J. i 
~~~J erHaIJe 

Litt1an d(~:3j~] r 
ar;d !;::1 {K~~SC;J Pf-) 

l! rban dt1s~qn 
,.;:nd !;;mdscape 

Airpott li ghti nr~ 

iniemctkms 
14,OUO ~ 29,500 

itientified privately T8A 
ownt~dffn:whok1 luis 
immediately 
8djo'ning the 
a~i ~:! rdY'iBnt 

~:;ignmcant sites 
idanHf1ed through 
h(}rit~ge 

As pe,1 herit<:I[)S 
i·,~;po~' t j n9 ~n(!~ud:ng 

t:.ic3t~n{J ~~a ~! tJridge 
{and 3lS~,Gt'.:; ~ated 

.G.truct.u~·et')J tr~~f.~s 

and otrh::r ldenHfied 
!ocsd [r1er1tf~,ge 

\;'bV'l~shedG of 
a~ignrn f?nt f~~orn 

exi8t~ng VfH"i hi!}.8 

Predr;mlnantly 
thrnugh the 
greenfie-ldlecoloflic 
at s;e :'~lS!ijvc) 

S8Gtions of the 
eil' ~gnrnent 01't U1e 
e:~,~S~€~ n1 ~~"de of' -U-j€ 

Pok:ntia! 
(;onta:ni n;~tE)d sltes 
in d ese proximiiy 
to th6 a!i~liliTIent 

EMP(PPJEDR 

EIV1P(P}/EDn 

8,7'00 - 1'/,000 

along COlT~C~Oj 

refer 
Cor ta,,'iina':ed 
Umd RZ9ish:-:r 

ROSid I ~ghting 
2nd Hirpm!: 
lighting 
Gonfl1ston 

i;)oh'lntial (Oi" 

rninC)f 
a :lendmenis 
to the des!9r1 
aiifJ!1nH;;nt muy 
i!Y'lpElct 0'" 
stakeh;Jld",,'i~~ 

~rnpact::) Of1 

[~\bGrf9 i na! 

(-;uitL!r~~ j 

~m p:J~~;ts or. 
non~· 

~i'lCI ! (je i·l ()U8 

GUnur.s~~ 

herjta:~e 

Lan{j:~(;ape 

design 

ie,,]ching of 
contarn inants 

Lighting in th is area i tr) com ply wah 
CjvH ,A.v·js~bon r<~~g ut' aticn 84 (C)\F<S4) 

Eariy cmqagENnent \~ith State 
rega:-ding irnpacted property (jwners 
in locaiion lA/hOff=" de5!gr 
optirn!sat~(}rU5 ¥v~H reSLiJt in i r(l pf~ct on 
tf~e eX[stin9 propE; ~1y· arrB' Clgt3El,ents 

f~i1 :ti9at~on ffrlt.. t1SU fi~'3 \tvHhin the C~r(A't 
C:~·-! ~\j1 P; ~~T~:: ~:o be 'factoH_jd rnto thf'; 
d~'f;$ i9n 'vvheft:; possible to n:~ciJce 
knp~·~1Gts, ~~nd ~'~kiSS f;d ~~ n thr~)ugh 
C() iO~~~tnjGt:on p~1;;4Se C~r~t1p to ensure 
t~t~fJfje ~], :"::.£~iSlS nn:.:..~ ff~ctorE-id ~nto the 
program 

~Vl itifjat~O(i TneaS~Jtt~S 3s:)o{; ~ ~::r~e;d -i?i ~tt-~ 

jdent]f[f.~d her:ta'ge ;~tnJGhjre?, (Jre to 
be ~ ncif'· nJCN"3tE~d in~:o the 

I~~·ons:d(~r t!r'1f~~ desi ~j n of ~;.trUGtur{:s in 
gr~en fi3id ara2S t,N~t~-·l D'··[~g8rd to ~ ~ ne 

(~f sight. Into r:UJ.!cdning prcjpert ~ ~;~;}, or 
"fn~~;rn nf;Vi ~;truct'j rc~s \vHhin tht3 
surro::Jnd;;1g a t'"E~a into the F'nc:JeGt 

R.;;:tent!Gn 1;{ iaf~ r"=1UC'h natu r~~! 

Vf,~j f:'tation ",is po;;;,,;bJe .'3nd rf:1p~ant 
disturbed areas wah Vf:'fJetation 
conbisierll wi th t!10t VJl1idl is 
CGu .. ifTinSI 1Xi3de'reiopment ~l:S weil 
as h:J'JV ina[nten~l i~ce landscape! 
r[~il~~b tre@rrn er1Ih: to ~,~,~~ ~nc\:;rpciratad 

l\vo~d ldentf~6d putf3nti r.il 
eont;£1n1inated areas ~:NfH~re p~ltjsjb!s 

;n dE:sign and construction 
n1~~tho ·.!o:ogy 

Design Response 

D0tailed iighiing pi .:-3ns wiE be undertaken during tll8 
detailed des1gr. phase of thlj Pr::!}eGt and 'Ai! addles:" 
th is issue for the areas of load in c;lm.;;;,; piiJxirn it.; to the 
aid'I€ld 

TD bi'; furtrl's,·' e\c"i5'.::ssed during the d~tailed design 
phL1$6 

EXistinG CHMP's are ~I) [yo) updatE:d durinD the d.staik:d 
d8s~gn ph;3~~t; of thG pr9ject \vHh tr1£~ intdnt tD {T"i3intain 
prO\tisjDns that hr;~v ie ~.J~~en ni~got~at6d by [ )Trv1R_ 

Lar}d !~{~ape; ~Jer~~gn 8d(jn:;t:;sr~s sorn (:~ of thE:: visuf.J ~ 

irn~~)acts that (h1trc~Gt 'frot'-n the h~;cit'a~le VHIU8. Ot~lr0r 
~·i1~ t~ q8"t:~on ~rH?,a~';U r8S that ta::~· ~d8rrnf~ ~;:d in lh,!? EfJ1P(P) / 
[j)f{ ,cjoC[t2r(l'~::nt v·.?'m be .~(.JJ r;J~~:~f}d durfnt~l the df~ta1i ed 

deH~gn phase Qf the Proj'8ct 

~_8 ndsc·f1pf:.~ det~~gn to i no~rporfl~E: sc~-~er~lcs that :]TC 
corfs~sten'~ vi~ th '[~-;~?; art'1·a tc aSf.dst in ~c;r( ... ~(:n i ng th(} road 
~~ n~~ p :r:b;·S£:: t\l C--; Hnd e:nn.;3PcH GX~ ~~t j n!J vie~;v Gorri ~jt~ rs to 
and fp)H1 th,r.:; road cotndor; vl ~th eltr!er rnjtigation 
;;crrban~ng for 3djf)ct~nt s'nn:·~) i th/t~~ uses b i='::1f 'irJ P['''OPO'S0C! 
or pro:st)i \ :at?Gn c~f v ~e~1~n3~?4GrOSf~; tht.;;, ~and~3C,l;tpe . 

8p~·.;ci e-:~·1 ;s·(~[I -aGtf:d ~n thf: ;Bnd~5cape p!an~;; ,a r-~ 

GChc"t~'; ; ~2It~~nt ~Nt th thf:) ~ 'tcri: ur.?1n~l cGGurrinp \/-eg{~tatiDrj or 
k)caHy k::,~on~c ~PCC~l(~S 'it) cornp~erner1t U ~n surrounding 
'-i1SU.c1! Hrnenity 

Responsib il ity 

D8sign Team / 
Ccnst(Uct~,bi i ity 

F~ev~ev1;~ 

Design learn i 
Gcnstructabiiity 
F~f:.;vi f.~\.q/ 

Deshgn ' -eanl / 
C~en5tru (:'t8bijity 

F¥,f;"ll i e\N(i~.r 

r'e.S~Hn T8':) l11 j 
cOflbin ic[8biliiy 
RSV[~3vVt~r 

l.andSCt1pe rJes:gn 
T:t;"lfri 

Th'3 detSli~ed n:~firiern (1nt fit th,~ (':;ji i ~.Jn!rI{~nt ha's Land G;t'~~l.J:~ [)et~ ;' 9~1 
rni nimisBd UJ~ and f~ I! , 9d1i~fvinq l.Ji.lit£'!S ~o minimise Team 
the Pn~jecrs fo»tprint. R€veg"~tatjQn is pmpos0d to ali 
r:!! baUers extending 5rn bf~yvnd !I'le [Clf; i;w!d to 8!i soi l 
C~Jt batters, t :1' the top .~; lope Gf rr;ck GIJts ~Nhere tht3Y lay 
back !~nd 7rn br::y'ont~ ~f" e top. 
LL~e~:t ~is~~!d ~?'Cc~')v·st!;..nls ars, ~" ef~e:Gte(j in the selection of 
ptanr spe.[~e3 along the mute. The pa~et!,,~s~ 21,", 8 
refined se!ec!~on cpt: the SPe,(~jes 'fforn v'/ah~n ttl'~: ~~x i Stft1tl 
reg~on~al (;;;C;iI)Sy"S ',ern~~ t~~at are CO{fHTl(~ rC!ai!y a\:r~ j!ab 0~ 

~~nd tr~ed and test-r:;d in an irrff~s:t ~UGture r8h,~bjiitation 

{~ontexl. 

Des~gn ~l\l~J~ds cnrect ~ nh3rG~ct~on \/JHh th;3 rdent;fied 
Bites however additional soi! tS8ting rnay b(; required 
during the GonSiJUCT;!Oll pha3,r; 

Design ~~ nd 
Construction 

Actions to complete Sign 

Clei?irly rnZirk and locate 
pr:)po~Gd aC(~~3SS points .r1ftd. 

i,rack::; on plans for 
consult:,rli()I1 with Pn',:,' ii,3C( 
Gornmunications aild 
SliC)~,: eho!der rnan"Jg(~r 

Identify .;my pnti3nti ~! 

chanD6s in design ;:r 
knpacted privaif2 piup~~riy 

ovmers ~,~s s '): n as PQs:s,ibh: 

Rev!r:':w CHMP desi9n 
requirE'ment::; 

R.evie\v act:E~~::1 on ~i~~(j h.1g~:: 

rrJapped vJithin pr'"ojeGi' 
a~ I C;\V8nCH and P[·Op05Z+C.~ 

rn:jn ~·"gernent n!ea~~ures 
\/<!1th1 n Ui(f: pr~jj eG1: h~}rita~le 

['"epott 

Revi'2;"tf;f '~./if::u aj arncn ~tv 
f8pGl'ijng arId ~:z~ ndsJ.:; t;;:p€ 

dfe':7:,jgn 

incorporate jandst:-pi::': 
design into Detai led design 

off 

Page 152 of215 



• Env. Element LocationlDesign Location (Ch) Description 
Element 

SoiLs! 
Contaminated 
Land 

()Id piggE':rl 

(e LR) (Coff~y .. 
A i9f;.;E;t 20-14) 

2Jl00 .. ? ,ODO Potential 
con tarn . nated 
land 

Pr,:;p&fb;~:!s kJefltifj~d < shaving 
contam inatod land to be identified 
ar d further "issesS'.::d during .... 'etailed 
des:gll 

If -_oil tt;~dng indicate~, that c(!nt:;iminant:, ar : present, 
depeildin~J on the extent, the a ea will either be 
capped and sealed or rerncJJ8d Dnd taken to a 
reg jjated W,,1stt~ facility· to avoid fUt.Uf~) rsslIes. 

ConstnJ. .tk 1'1 

Team 
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Fauna Mcwement Crossing Underpasses 11-__ Coli <red Delma Mirimal Disttrbance Area ~ Ecological Mlrimal Disturbance Area L~ Project Boundary (TMR 2014-11-28) 
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Fauna 1'.1 ovement Grossing Underpasses Coil ared Delma 1'.1 jnimal Djsttrbance Area ~~ Ecological 1'.11 rim at OJ sturbance Area r~-~~l! Project Boundary (TMR 2014-11-28) ~ 
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Fauna Mcwement crossing Umlerpasses w..;;;:;;::.1 COllared Delma Minimal DistlJ'banceArea ~ Ecological Mlrimal Disturbance Area I-~_~J Project Boundary (TMR 2014-11-26) 
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Fauna M ~m ent Crossing Underpasses .... _.;..~ Calared Delma Minimal Disttrbance Area m Ecological MI rim al Disturbance Area L~ __ ---) Project Boundary (TMR 2014-11-28) i 
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Fauna MINement crossing Unclerpasses Collarecl Delma Mirimal Disturbance Area ~:q:~ Ecological Mllimal Disturbance Area L_~~J Project Bounclary (TMR 2014-11-28) 
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Fauna MlJIIement Crossing Underpasses Collared Delma Minimal Dlstu1lance Area ~ Ecological Mllimal Disturbance Area I~=~-l Project Boundary (TMR 2014-11-28) 
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Legend 

Fauna M!Nement Crossing Underpasses ____ ..... Collared Delma Minimal Disturbance Area ~ Ecological Minimal Disturbance Area L----~J Project Boundary (TMR 2014-11-28) 
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_ Fauna Movement Crossing Underpasses Collared Delma Minimal Disturbance Area ~ Ecological Minimal Disturbance Area [~. _ "..I Project Boundary (TMR 2014-11-28) 
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Legend 

Fauna MCNement Crossing Underpasses ___ Collared Delma Minimal Disturbance Area ~ Ecological Mlrimal Disturbance Area L~~J Project Boundary (TMR 2014-11-26) 
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Fauna MCJvIement Crossing Underpasses CoIlCI"ed Delma Mllimal Disturbance Area ~..:a Ecological Milimal Disturbance Area L~~~~j Project Boundary (TMR 2014-11-26) 
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Environmental Approvals and Compliance 
Th ~ project erivimmnent~~! and piamlin!:J (ie ign appr Nals ,~bng V'.lilhstatutory approval compliance 
wm be managed during th~ project through a project ;MP approach, The response to;'\2. 87 d~::.ta!ls 
!low Noxu: !nfr<':lutructuns jntend dGveloping and irnpil'fmenting the CMP. 

10.6 Environmental I\~anagement 
b v'r nmenta Manag P an (Construction) 

Purpose and Scope 
Th,,:: Environments: tvk:tnaf:FarnEmt F'I<.'1 !1 (Con:::t.ruction) (EM,J{C)) idantines pot ~nti.ai risks to the 
surroun inq and ,k wnstrGam f~';vimnmE;nts fn)rn the construction activitiss l:iss;odate . 'V' ith the TSI~(' 
Project. it also '- uUines "'!rzt .~gles, rn'tlgati t 'i1 mf:l<.nlf8(· , f€SpOflsibmt!€;s ' nd tim! ,g for man8!jing 'those 
risks and minimising the pot(;ntial for i"!lwir "nmental impacts 

The EMpr~) [my rpon"h?$ reGOmrn€:IKk:d 8ciions Irem the ErlVironrnent<li De;,:~ ign F~ '\ih~li,lV {EDR) a.r.d 
EMF' (p~annlng) (EMP(F')} in addition to speGific cibtaHs on indiv idual eOlidiUon;s/requimments that rnay 
ty~ il -\P()S~..j th roUt1h H:\," pn)jP .,7. 81_ eGific Co!'npiiance M ' fH'.\~r;:rn.:mt Plan (Crvlr) in addres~jng statutory 
cHid n.:;gu!at(Jr:; obl1l,jations Cifh r_qtJirnn(~n!s t) en;;;.ur:i envircmment,al dup clHig6m;f). is maintained 
thr·..'l.!ohout !ile const 'uctio; ")hasf;. The cnn;;truction \NGrk~. procedures and in8trui,~-tLJns that stern 
frorn the EMP(C) viHl br., i tT1 p~":rn8nta~, by th.~; con::;trudionharn and ~3J rnend(id to r)i,:: slte -spedl'ic "mel 
h a(;cordan c(~ with Main f'.;zO.ad ~i Tecrmir-;al ~tandard'S (MTHS) dm;l.nncnts ~1nd gujddines. 

Tile FMP(C) is intended for ' $1:';. and fHT6n-:m-::e by aB P("rs.tl!m·'~ i: irl"lud'nq sub-Gc·ntr~ctom ~md 
f~upplh:,rs , \,\'\)rhi19 on tile IT;R ': ProJeG!' 

l-'h!? E~i1P(C) vvH1 be a ' IHv i n£f~ docurnent that vvil! be s,ubj6ct to ~ ' r.~v iet,vr~ and up{~ates as thn proj6G! 
progrt~;SSeS or ~tS ne\foj rr~anag~~j,rl1e nt issues an(j rn~3asure~ ~-~ev6Iop . 'The ~~onter-t and stru ctl,u,(~ of th~~ 
ErJiP{(; ) \NiB b€~ erfjat ·~cl based on the det[~B v·/!thin triE: C~i~F~ d OCUHlt;:nt on:.;e co~np)it~d . Further d\3ta~ ls 

of the E: fVa:.i(C) ::ind its reiatio~ .sh~p \:svahin the Ehl1S fra rn0v~iofk ~j!,,;S de~cr~b~~d ~n A2 .h_ ';unstrur tion; B7: 
Ernl~ron rrli2nta~ Iv1 n~~Jern~~nt. , 

Implementation 
OnGE; dev ~ioped Nlth tl',(~ r8~E:\i'1nt input 'fro!1'l t.he Gtmstruct.ion te'2rn i.1nd fC. !iCNl iw l ff.NieJ\}s of the 
(i6tailed d .siJn !.~ f""R and cr\l~P and t'&ch .IC;;;! standards, the H11P(C) wHi b15' able to ',6 hnp!em8nt~d 
upon slte rnnbii! s£~tjon as per t 18 pr(J::;':'~~§ '0 Flgu r::_" 19. 
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Review & Update 

t 

Internal & External 
Auditing 

a em n I e 

Environmental 
Control Plans 

Corrective Actions 

n, 
Th, nflP (t.')peraticn:;;) (;::: :!lP(O») dSIJeiop£;.d prior tn the hi3ndover pr,EiSe ur tne project 'rrom 
constfU (;UO~~ to one· al'~ r' nand ftta in enanC6: !nCU8eS Gr~ the operationH~ and 'future rn8 intGn2nc:~ 
acrivitles iitrd rf.}qu~n:;rnen~~ of thf' 'fir: ~jS!'10d Project. in, p31tleular the EMP'O) alms to minimise and 
mal1a~J8 thG potf)'.1tial ;nvimmnentai irnpacL Df propo;')ed maintenance ;flori,s. The OL~M Pr!ast-) of thG 
irrrrastructur.':l !:;':tends from con pl,,:;t.icn of cor t:;truction through Wi the c;lnd of the assignerJ 0pE:i'atiGrlai 
life and ttHl proJeCl is e'ther removod, uPGr::1cL .. d or S; !jb~;t<mti5l!y .zl ltelf:,{:i CJnd i'f.~iies on U j ic~ 

"pEm.ltcr/owner adHptin9 tile contents of th~? E~.:1P 'LI) to suit the cI18n\:jiq!;1 oper~t'iona! conditions, 
changes in ~2:gb!<.rU In arKl t-esr practice procedures. 

Tht~e:n'i; rDmTIEmt;:~ i Gon-'id(m-~t~cn3 in tiH~ EMP(G) focm; rn the rTlaintenance i"' qu] r~ mEmts otthe ro~ d 
and stn.lGtures in,.j iding the desi~-,nated corr'd "Ii" and 'NiH inciude but not be i'rnited to: Cr;,iu:,) 
re~1 ier;,.an'is, i!e!] l':: ta '~ Xl management, w~ed control , p6Nement and ·oad furn isl l;ng rna1ntpntmce wvJ 
eief;lfl1rtfj cr It ari .. ins, swnk.,:s 3nd Cl ivens. 

The Efv1P (0) 'will pr 'i ~de "ssurances t!1at the!' ndition~ ~)f rElqukcd statutmy legislation (mferew:ed 
within thf;; CfvlP) have been lnch.ldl.:.<d in tile O&M Hctjvitjes. f'·Jexus in?rastn.l .ture;vW dt:nfe,lop the EMP 
(0) -roHovving the tinahsCi.lticJ"l sf the [j;3tailed Design . howe"er appfOVt~ ! oraCCf.lp~BnCe of the planwHi 
be sought through the State tc ensurE' t!1at tilE; contro;s and Dbii\J .. ~ t ;O!!S IiEih::K! INithin tl'H~ EfvlP (OJ m e 
consistsnt v~iiti1 DTf\im tecfmic,;i:1 ! stancj;, rds anci eMF' design requirements and ~nironment?l; 
.()rnpHr:mct) ;standards. 

As 'Niih th" H1P 'c), the:. oper(1tion~.1 ptHtSe "'I'm be able to appl.'· the Hf,;:e of projec;t SITEM.·A,p 
fj0()S. atial system to assl:,t in 0 ~I. > ing management and ompli8nce oblipat1r n~' and requireme .tt; 
': nd as an :ludi t t~~o! m(wing for".mrd tlY Nexus !nfrastruct m and any third I afty audit" fS, 

1 0 7 Offset Strategy 
Offs·et. f.;trc.tegy is '.,:5 mJtlin<)d in eart 2: Cons:.truction · .. · 7.4 .• :. "h,1anagement of (~:[J ~taticn offsets an:! 
De!:TIei torCjuatl3 Habitat Offsets". 

C". 
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Whilst the EPBCappwval dccun1err stipulates ·~hat properties that have been acquired -ror the Project 
will be iel)aliy secured clS part oJ the offset requirements, t.hE) fu l! €)ltent of th~~ offsots will not be known 
until the State ~)pprO\ms the eMF. It is asslIrned that t.he CMP \ivill include offset ratios (d€:'Ii;:;1Ioped 
through the St.ates Off~'et Man::>g ";!fnent Plan) in additL. n 1:0 the f' lexus !nfrastructU!'e [earn finali~,ing 
DetaHec O(,<$lgn and associated (;onstructablHty,ppol1unlties and i f;" 'jews to flnalisB the distulbancl:;: 
footprint. Once the footprint is U! der-·tood, add it! mal specif?:s spfJcifi ' ecoio,&!iCt)! ass' ssments oi: the 
na¥ure and exient of the disturbance area f lay be undertaken to calculate the offset requirernents. 

The ::MP wH ref,~rence both the Queensland GovernmBnt Biodiversity Offse.t Requirements pursuant 
to the Biodiversity Ofi'"set Polle,;!s, .and the EPRC .Act offset requirements in which case the Pmject 
OffSBt strategy and SUDSf.':qu6nt Off!-)et De!lvery (ODP) ane! Offset fli1anagement Plans (OMP) wlll bs 
optimised to cater for multlplo offset requirements. 

As detfiiied intli ~~ rt~Sp0n8(l to A2 B? NE'XUS In"i'rast ucture t4lpreciates that thE. State has !il iti!~t(-:;;d this 
PI"OG8Sf, and wm C(!' rnp!Ei'i:e with inputs from th ,.; ~w'jeGt foPOV.;in9 project ~Slward . 

( u e 
In orde, to !i:::fj2;!ly seCl 0 land for orrse"J. purpo;;,cs, the Cornmcn\.vealth arid State wil! first have to 
approve an Offset Are;i'! Manageme. t Plan (Oi~l 1r·, ) sps·"ff!G to the land identified 1'or Dffsetting in 
addition to an CDP tha~ vI/ill "tip llate the process to deiiv'8i" the errsi';' objecbvc" indudinr;l 88cwing 
J8nd etc. Cite,·sp8cific ·"}iv,F s wi!! be d€' !~ve/t_.d for r~ach O"ffsp t area that ~s identmed to n1s;et the 
reqt kements u f th(~ e MF> and 'NiH al2:0 be B.p!~ctf~(: for the ,,) i~]r'i ifica nt Bpe(je~i liabitat and!:Jr thn3at(~mt)!j 
ecological ::ornrTiunit iei!· that i~rf; sub.i:?Gt. I -; signlfl(:2mt ad :f8fSe impacts !ii:Bu lti rlg fmrn the c(Jilsiructbn 
;if thoS projoc:t. 

n c 
it is uw:.l~)r5t(wd that th ~ ' ranSif)C8tkm plan for the CQ!iar,A DGirna (02, 2( 14) \tviH b$: finalised fcli }vifin~~ 
thf.:' [)eta~ l€d [Jesign an ' idef1t~fiecttion of the Fj rDj e!~'( frjDtpr~nt. ht,:; (; oHarvd [ jeL );3 tran~lo(;ation pi~''''n 

·:t';,iii ferm part of the B. j~l !1 if jGcnt Spe(,~ies Mfmt~~1 :-:ment Plan (S . .-,i\llP) and Fi:H.H"ia Man8~Jement 
PrCGE:-"'uf0 (FMP), deBvered as p.:irt of the Ef\.lS and ,::MP{C). It js also i.i!ldSJfstood that the draft 
.:o!!:m::rJ DelII'm tranr:;locaricrl pian (O~\ 20 '14) I .~s been developed ,)f'i behalf· ot the St("olte. it is 
in~1po'tant to ():)n !3 ich~r , ~s otht3r 8 ~·Qrhfh.:ant speG~es in cJdditi()n to ~TIore comrnon sp-9cie::; \Jv ~ B b~:3 

rn ~.'ilagEKl l..mljer th~~ FMPnnc:l :. 8:s()d~t~d p:rot',G-Dls to ent;we i;~m!konrn ")nta l due cHiige;ncf3 and 
ad,ieN8 tlv? Ibquitl3!Tlents of thG C!!J1P. The CoBared De~m8 trt:lnsk:;'G~dion plan will bra mte'gn?lted as a 
sub-plc:m .of the proj{:;ct. E(\1P (C) !nc!uding ongoing rnupjtofing otJ1ifJatimm ~md Gi""ilersl (~tlliGal 
tr0strn~)nt and man<.,Sj6iner r. )f f;~una speciEls 

Th!B pian is '''xpect::d to Ct, "f. ' r!he r ~jeilH!opt.:;d as t6 DetaHed D~3'sign and construction footprint is 
further defined <:lnd i nte~:.Jat.ed ! .to the Project gel:!spat:nl SiteM,~p s>'stem to ensure speeinc 
r(1:~ u ilt3ments in the currentiy idtmtified , and any ad',:~tion<'llly ~dentitlefl, C()iiaL;.d Deirr.a habitat are 
induded in construction methodo'{ gy and manacernent probrtim~ . 

Conclusion 

·The environmental r.ii~S jL n critf.Hia and oJrnpiiance requirement;;, and inputs to the engineering fJ esign 
·f f tl1'E~ TSHC Pr01'6ct have f..lE:en acidrtiSSe d within this Rf;pori:. This tl2: S be~m done th rou:Jh referencing 
the )Y'!aJo!" 6nviromnenta! desifFl critdTia an·l id0ntifyin ;j t!U?; :_flvironmBntar t-.!emF.:l, ts that require 
Spt~cific rniti9at ]{)! rneat)! l feS, G{)mp!km C:i:~ inspections, m portlng ·:.md 8LKAlI1g thro' lgl1 tht) G1Jnstn.lcion 
and op"'!ationa; pnaSt:.)s of the TSRC Pmj(;ct. 

The Erl;1P(C), refer to th,~ rf.Jspons'l'-) to 1\2. 87, 'tNi i I quire tl1 -' final Cr';'IP to (,:m(3UI"t~ that t' ,8 

rnetnodology ;?p~1ied t· the De~C Phase i!s c"'nsistent ~Nith all (; 'xnp!ianc6 ot)IiS)i:)ti no;; and 
reqt lrements. 

'h'·; Sit(:lMap GiS too! t.hat Nexus Infra:,:truciure wi!! USl'; to as;3j~3it in imp':;: 'jt,ntintt nlClf1it(Jri n~1 and 
report.lng m envj· onment"l! and planning c() rnpiiance and ~ I lalla!~e rnent pians through the m~c and 
()&~lv1 F!llas~~s \lJili 8tr(~cH1'lBne ~h js ! .. recess. 

-: .' . 
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TSRC 

PART 2 - CLARIFICATION QUESTION 

A.1.10 - Landscaping & Environmental Design 
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TSRC Evaluation Q U<C.l ,t IOiH Nexus 

Question 10 
Report Performance Specification 

Question Proponent Response 
Reference Reference 

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 TS6a to this response. The index shows the planting type and plant 

Volume 4 - Proposal 
requirement of Ll. Please either identify the location of this information within your Proposal or provide the information densities. 

returnable schedules 
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 T56b to this response). Apologies, it appears that this report may have been 

T56 A1.10 erroneously omitted from our submission. 
Ll 

Palettes and images are identified in Section 6.1 ofthe LRUD report. 
Specific mixes and rates will depend on the seed availability 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 compensatory planting and revegetation as required under the EMP(P). 

or the Performance 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 compensatory planting and revegetation as Nexus Infrastructure is firmly committed to constructing and operating the TSRC with exceptional environmental outcomes including compensatory planting to balance habitat and food source vegetation lost during the 
required under the EMP(P). construction process. Pre-clearance surveys will identify sites and species to be addressed through compensatory planting and our landscaping and Revegetation Plan will identify the sites and endemic species for 

compensatory planting. Such planting will occur as both tubestock in high visual impact areas or infill planting and compensatory species will also be included in the seed mix used in the hydromulch process. 
Compensatory 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 compensate for vegetation cleared due to construction of the road. 
Volume 4 - Proposal 

T154 A1.10 
returnable schedules However that State identify that whilst the EMP(P) did not envisage compensatory planting to be undertaken on offset 

Ll lands, but rather within the road corridor, this concept is not precluded. As such if Project Co. wish to pursue this option it 
would need to be negotiated with the State during Detailed 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 6, 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 

T159 Al.l0 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. 
Ll, L2 

identify the impacts to include this sign as part of your Proposal. 
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LANDSCAPE REVEGETATION AND URBAN DESIGN 
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6.2 Revegetation Details 
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7.2 Walls and Screens 
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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 

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 

nexus LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT > DESIGN REFERENCE < 

And with reference to: 
• 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. 

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. 

nexus LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT> DESIGN REFERENCE < 
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2.1 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, 

Hermitagel Mort Street (looking east) 

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 

........ -
LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT> DESIGN REFERENCE < nexus 

• 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 ofts 

• 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. 
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TO 
BRISBANE 

3.0 ANALYSIS 
The site analysis undertaken for this phase of the Project has involved a physical site based analysis of 
the route and its context to identify landscape typologies, features, topography, views, opportunities and 
constraints. Review of background reports and recommendations has captured critical constraints and 
key elements that have influenced the route alignment and the landscape design proposal. 

3.1 LAND USE AND REGIONAL ECOSYSTEMS 
The following diagrams capture the land use mapping contained within The Lockyer Valley and 
Toowoomba Regional Council's Planning Schemes and The Department of State Development, 
Infrastructure and Planning: DA Mapping to establish both the existing and planned context for the 
Project, as well as ecosystems of concern. 

TO 
MURPHYS 

CREEK 
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TO 
BRISBANE 

3.2 LANDSCAPE FEATURES, CULTURAL HERITAGE, OPPORTUNITIES 
AND CONSTRAINTS 

The following diagrams capture the land use mapping contained within The Lockyer Valley and 
Toowoomba Regional Council's Planning Schemes and The Department of State Development, 
Infrastructure and Planning: DA Mapping and DTMR mapping: Cultural Heritage, World Heritage, Nature 
Refuges, EPA Estates 2014 to establish key landscape and cultural heritage features. These form a 
context for the identification of opportunities to be captured within the design and constraints that require 
consideration and mitigation. 
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TO 
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5.1 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 
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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. 
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Gateway Feature - Mort Street Interchange Night-time Treatment 
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5.3 LANDSCAPE SENSITIVITY ANALYSIS 

The following diagrams capture the areas of sensitivity and environmental and ecological significance 
documented in the Environmental Management Plan and Environmental Design Report and the Toowoomba 
Bypass Compensatory Revegetation Drawings + Schedule of Treatments: 2003; along the road alignment. 
This analysis establishes areas of previous disturbance which have a low sensitivity to further related 
disturbance as well as areas highlighted where disturbance should be minimised. 
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5.4 CONCEPT PLAN: WARREGO HIGHWAY (EAST) INTERCHANGE 

....... -
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5.7 MORT STREET INTERCHANGE 

'1690Bd~l 

CORTEN STEEL LETTERING GATEWAY 
FEATURE - "TOOWOOMBA" 

~dSt'Z6 

FEATURE TREE SPECIES 
- JACARANDA MIMOSIFOLIA 

nexus LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT> DESIGN REFERENCE < 

NATIVE GRASSLAND PLANTING 

Gateway feature corten steel 
lettering &. landscape earth mounding 

Bridge 
feature planting 

TEXTURED FEATURE PLANTING 

Feature trees -
Jacaranda Mimosifolia 

I 6C;Zt9 LdS9Z6 

Stand of 
Native Trees 

L9L99Ld~8 

'!7£L1rv~d~Z 

CD 1:5000 

EARTH MOUNDING 

9l9ft l &11 

Page 260145 

Page 188 of 215 



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 

• 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. 

FLEXTERRA HYDRO MULCH 
& SEED APPLICATION TO 

GABIONS 

FLEXTERRA HYDROMULCH TO 
1:2 BATTERS 

....... -
LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT> DESIGN REFERENCE < nexus 

Postmans Ridge Road (Google Street View - looking north west) 

Warrego Highway - Helidon Spa Entry (Google Street View - Looking north) 

Athol Entry (Looking north east) 

Postmans Ridge Road Character 
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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 
hydro mulch 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. 

HYDROMULCH NATIVE SEED MIX 
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HYDROMULCH NATIVE SEED MIX 
Cover Crop (1 m Setback from road pavement edge) 
1. Cymbopogon refractus Barbed Wire Grass 

2. Dichanthium sericium 

3. Lomandra longifolia 

4. Themeda triandra 

Optional - Dependent On Season 
5. Japanese Millet - Sterile hybrid 

6. Wimmera Rye - Sterile hybrid 

Queensland Bluegrass 

Mat Rush 

Kangaroo Grass 

(Warm Season-October to March) 

(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 - DRAINSI SWALES (EXOTIC) 
Cover Crop 
1. Chloris gayana 

2. Cynodon dactylon 

3. Paspalum notatum 

Optional - Dependant On Season 
4. Japanese Millet - Sterile hybrid 

5. Wimmera Rye - Sterile hybrid 

Rhodes Grass 

Sahara Bermuda Grass 

Bahia Grass 

(Warm Season-October to March) 
(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 

RE: 12.8.21: BASALT SCREE VINE FOREST [ENDANGERED] 
Semi-evergreen vine thicket with Brachychiton rupestris on Cainozoic igneous rocks. Usually southern half of bioregion. 
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PLANT SPECIES LIST 

RE: 12.8.21: BASALT SCREE VINE FOREST 
[ENDANGERED] 

NON- FRANGIBLE 
Trees (Clear zone setback from road pavement edge) 
1. Acacia maiden;; 

2. Acacia salicina 

3. Allocasuarina torulosa 

4. Corymbia intermedia 

Maidens Wattle 

Willow Wattle 
River She Oak 

Pink Bloodwood 

5. Eucalyptus crebra 

6. Eucalyptus melliodora 

Narrow Leaved lronbark 

Yellow Box 

FRANGIBLE 
Vines 
Z Cissus antarctica 

8. Eustrephus latifolius 

9. Geitonoplesium cymosum 

Non-RE: Grass, Herbs & Rushes 

Kangaroo Vine 

Wombat Berry 

Scrambling Lily 

(1m Setback from road pavement edge) 
10. Dianella brevipedunculata Fruited Flax lily 

11. Dianella caerulea 

12. lmperata cylindrica 

13. Lomandra longifolia 

14. Themeda triandra 

Blue Flax-lily 

Blady Grass 

Mat-rush 

Kangaroo Grass 
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6.1.2 REVEGETATION AREA 2 

RE: 12.9-10.7 EUCALYPTUS CREBRA WOODLAND (INCLUDING E. CREBRA WITH LOPHOSTEMON CONFERTUS GULLIES) [OF CONCERN] 
Eucalyptus crebra +1- E. tereticornis, Corymbia tessellaris, Angophora spp., E. melanophloia woodland on sedimentary rocks. 
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PLANT SPECIES LIST 

RE: 12.9-10.7 EUCALYPTUS CREBRA WOODLAND 
(INCLUDING E. CREBRA WITH LOPHOSTEMON CONFERTUS 
GULLIES) [OF CONCERN] 

NON-FRANGIBLE 
Trees (Clear zone setback from road pavement edge) 
1. Allocasuarina torulosa River She Oak 

2. Angophora floribunda Roughbark Apple 

3. Corymbia intermedia Pink Bloodwood 

4. Corymbia tessellaris Moreton Bay Ash 

5. Eucalyptus crebra Narrow Leaved Iron bark 

6. Eucalyptus melliodora Yellow Box 

Z Eucalyptus melanophloia Silver-leaved lronbark 

8. Lophostemon confertus Brush Box 

FRANGIBLE 
Shrubs (2.5m Setback from road pavement edge) 
9. Acacia concurrens 

10. Acacia disparrima 

11. Canthium odoratum 

12. Cassine australis 

13. Indigofera australis 

14. Jacksonia scoparia 

Black Wattle 

Hickory Wattle 

Shiny-leaved canthium 

Red-fruited Olive Plum 

Australian Indigo 

Dogwood 

Grasses, Herbs & Rushes (1m Setback from road pavement edge) 
15. Carex brunnea 

16. Cymbopogon refractus 

1 Z Dianella caerulea 

18. lmperata cylindrica 

19. Lomandra multiflora 

20. Themeda triandra 

Vines 
21. Eustrephus latifolius 

22. Hardenbergia violacea 

Varigated Sedge 

Barb Wire Grass 

Blue Flax-lily 

Blady Grass 

Mat-rush 

Kangaroo Grass 

Wombat Berry 

False Sarsaparilla 
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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 
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PLANT SPECIES LIST 

RE: 12.3.7 RIPARIAN 1 [NOT OF CONCERN] 

NON-FRANGIBLE 
Trees (Clear zone setback from road pavement edge) 
1. Acacia salicina Willow Wattle 

2. Angophora floribunda Roughbark Apple 

3. Casuarina cunninghamiana 

4. Eucalyptus crebra 

5. Eucalyptus tereticornis 

6. Melaleuca bracteata 

FRANGIBLE 

Riveroak 

Narrow Leaved Iron bark 

Red Forest Gum 

Black Tea Tree 

Small Trees (2.5m Setback from road pavement edge) 
1 Callistemon viminalis Weeping Bottlebrush 
8. Callistemon salignus Willow Bottlebrush 

9. Casuarina equisetifolia Sheoak 

Shrubs 
10. Bursaria spinosa Blackthorn 

Grasses, Herbs & Rushes (1m Setback from road pavement edge) 
11. Commelina diffusa 

12. Cymbopogon refractus 

13. Dichanthium sericeum 

14. Imperata cylindrica 

15. )uncus usitatus 

16. Lomandra longifolia 

Vines 
11 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 
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PLANT SPECIES LIST 

RE: 12.3.7 RIPARIAN 1 
[NOT OF CONCERN] 

NON-FRANGIBLE 
Trees (Clear zone setback from road pavement edge) 
1. Acacia salicina Willow Wattle 

2. Angophora f10ribunda Roughbark Apple 

3. Casuarina cunninghamiana 

4. Eucalyptus crebra 

5. Eucalyptus tereticornis 

6. Melaleuca bracteata 

FRANGIBLE 

Riveroak 

Narrow Leaved Iron bark 

Red Forest Gum 

Black Tea Tree 

Small Trees (2.5m Setback from road pavement edge) 
Z Callistemon viminalis Weeping Bottlebrush 

8. Callistemon salignus Willow Bottlebrush 

9. Casuarina equisetifolia Sheoak 

Shrubs 
10. Bursaria spinosa 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 
1Z 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 

RE: 11 .3.25 RIPARIAN 2 [NOT OF CONCERN] 
Eucalyptus tereticornis or E. camaldulensis woodland fringing drainage lines 
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PLANT SPECIES LIST 

RE: 11.3.25 RIPARIAN 2 
[NOT OF CONCERN] 

NON-FRANGIBLE 
Trees (Clear zone setback from road pavement edge) 
1. Acacia salicina Willow Wattle 

2. Angophora floribunda Roughbark Apple 

3. Casuarina cunninghamiana 

4. Corymbia tessellaris 

5. Eucalyptus tereticornis 

6. Eucalyptus nobilis 

Z Eucalyus orgadophila 

FRANGIBLE 

Riveroak 

Moreton Bay Ash 

Red Forest Gum 

Manna Gum 
Mountain Coolibah 

Small Trees (2.5m Setback from road pavement edge) 
8. Callistemon viminalis Weeping Bottlebrush 

9. Callistemon salignus Willow Bottlebrush 

Shrubs 
10. Bursaria spinosa 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 
1Z Eustrephus latifolius 

Climbing Dayflower 

Barb Wire Grass 

Queensland Bluegrass 

Blady Grass 

Common Rush 

Mat-rush 

Wombat Berry 

Page 35 0145 

Page 196 of215 



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 
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PLANT SPECIES LIST 

RE: 11.8.5 EUCALYPTUS ORGADOPHILA OPEN WOODLAND 
[NOT OF CONCERN] 

NON-FRANGIBLE 
Trees (Clear zone setback from road pavement edge) 
1. Acacia salicina Willow Wattle 

2. Corymbia tessellaris Moreton Bay Ash 

3. Eucalyptus crebra Narrow Leaved lronbark 

4. Eucalyptus melanophloia Silver-leaved lronbark 

5. Eucalyus orgadophila Mountain Coolibah 

FRANGIBLE 
Small Trees (2.5m Setback from road pavement edge) 
6. Casuarina equisetifolia Sheoak 

Shrubs 
Z Canthium odoratum 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 multiflora 

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 
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PLANT SPECIES LIST 

MASS PLANTING (MAJOR INTERSECTIONS/INTERCHANGES) 

NON-FRANGIBLE 
Trees (Clear zone setback from road pavement edge) 

1. Casuarina cunninghamiana Riveroak 
2. Corymbia tessellaris Moreton Bay Ash 

3. Eucalyptus tereticornis Red Forest Gum 
4. Eucalyptus crebra Narrow Leaved Ironbark 
5. Eucalyptus me/anoph/oia Silver-leaved lronbark 
6. Eucalyptus nobilis Manna Gum 
Z Grevillea robusta Silky Oak 
B. 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 
13. Acacia disparrima Lambs Tail Wattle 
14. Acacia /eiocalyx Hickory Wattle 

Grasses, Herbs & Rushes (1m Setback from road pavement edge) 
15. Commelina diffusa 

16. Dianella brevipeduncu/ata 

1 Z Dianella caeru/ea 

lB. Dianella revo/uta 

19. Liriope 'Evergreen Giant' 

20. Lomandra /ongifolia 

21. Mela/euca thymifolia 

22. Pennisetum Rubrum' 

23. Scaevo/a aemu/a 

Vines 
24. Hardenbergia vio/acea 

Climbing Dayflower 
Fruited Flax-lily 

Blue Flax-lily 
Flax-lily 
Liriope 
Mat-rush 
Thyme-leaf Honey-myrtle 

Purple Fountain Grass 

Fan Flowers 

False Sarsaparilla 
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6.2 REVEGETATION DETAILS 

Plant Matrices 
Typical Frangible and Non-Frangible Revegetation Matrices 

FRANGIBLE VEGETATION 

NON-FRANGIBLE VEGETATION (TREES WITH FRANBIGLE UNDERSTORY) FRANGIBLE VEGETATION (SHRUBS,PERENNIAL, SMALL TREES) FRANGIBLE (SHRUBS AND PERENNIALS) 

1000.00 

I 
I. 

1000.00 1000.00 

NON-FRANGIBLE PLANTING MIX - TOTAL 2 PLANTS/1m2
: 

• Hydromulch Grass Mix (Refer to LRUD plant palette for species. For total 
minimum application rates refer to MRTS 16C, Table 6.3.3.2 - Native Seed Mix 
- Minimum Application Rates) 

• Pit planted mix of Trees species - Tubes @ 1 tree 110m' 

• Pit planted Shrubs and Perennial Groundcover species - Tubes @ 21m' (total 
- 2 Shrubs and 15 Perennials 110m') 

NOTE: Where used as screening to noise walls pit planting to be min 300mm 
pots 

Refer to Landscape Revegetation and Urban Design Report (LRUO) for plant 
species palettes. 

SECTION 

REVEGETATION PLANTING MATRIX 

~I 
:z 

~I 

@ 

1000.00 1000.00 1000.00 1000.00 

FRANGIBLE SCREEN PLANTING MIX -TOTAL 2 PLANTS/1m2
: 

• 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 planted shrubs and perennial groundcover species - Tubes @ 21m' (total -
2 Shrubs and 16 Perennials 110m') 

Note: Where used as screening to noise walls pit planting to be min 300mm pots 

Refer to Landscape Revegetation and Urban Design Report (LRUO) for plant species 
palettes. 

nexus LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT> DESIGN REFERENCE < 
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TREE SMALL TREE SHRUB 

o 5 10m 
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6.2 REVEGETATION DETAilS 

Typical Frangible and Non-Frangible Revegetation 

- "; '': 

I" ~ I <:--
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,, ) 

I' 
I 

15000mm CLEAR ZONE SETBACK FOR NON-FRANGIBLE SPECIES 

SECTION 

Rood pavement 
refer to engineers 
drawings for details 

TYPICAL REVEGETATION PLANTING 

I 
I 

Topsoil as specified 

Pit planting as specified _____ ---l 

Max. 1:2 balter 

Hydromulch planting mix _________ -----l 

with frangible species - Refer to 
planting matrix details on sheet 
TSRC-NX-OO-LD-GA-DRG-LR036 

nexus LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT> DESIGN REFERENCE < 

Hydramulch planting mix _________ ...J 

with frangible species - Refer to 
planting matrix details on sheet 
TSRC-NX-OO-LD-GA-DRG-LR036 

Topsoil as specified 

o 5 10m 
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7.2 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 (2132 Inn - Reckli), painted 

Option 1 - Preferred Option 
As a precast concrete panel option; this off the shelf form liner provides a cost effective 
solution with a pattern reflective of the grass plains. 

The walls will be painted in a Dulux Colourbond: Pale Eucalyptus colour to achieve a 
cohesive representation of the thematic response across the corridor. 

Option 2 
Aluminium frame with tinted glass panels 

NATIVE GRASSLANDS Dulux Colourbond: Pale Eucalyptus TOOWOOMBA VIOLET 

nexus LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT> DESIGN REFERENCE < 

Option 2 
Barriers constructed from aluminium cladding frame sections, with tinted violet coloured 
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 
to the social and heritage significance of Toowoomba's floral emblem the Sweet Violet -
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 3 

Cor-Ten steel panels 

PATTERNS IN THE LANDSCAPE 
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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. 

nexus LANDSCAPE REVEGETATION AND URBAN DESIGN REPORT > DESIGN REFERENCE < 

TEXTURED FEATURE PLANTING PATTERNED 
PRECAST CONCRETE 

COLORBOND 
PALE EUCALYPTUS 

COLORBOND 
BASALT 

COR-TEN STEEL 

COLORBOND 
DUNE 
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7.3.1 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 up to 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 hydromulch 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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PART 2 - CLARIFICATION QUESTION 

A.1 - Design 
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TSRC Evaluation Questions 

Question 10 

T1S7a 

T18S 

T186 

Report 
Reference 

A.1 

A.1 

A.l 

Question 

Further to T149 the State requires additional information with respect to Postman's ridge road for the following: 

Please advise what impacts there are to cost and program to provide a fixed barrier (not vegetation) that is capable of 

blocking headlights between the Toowoomba Second Range Crossing and the Postmans Creek Road extension to Murphys 

Creek Road. The barrier must be located such that no eastbound motorists including truck drivers would be able to see 

the headlights of any vehicle including trucks travelling along the service road. 

Further to your response for T173, can Nexus provide an indicative sketch for the works associated with the 

Accommodation works for the Bach's bore including the location, lengths and extents of enveloper pipe, and the price of 

each of these works? 

The sketch should also indicate Nexus' understanding of the location of the bore and the Tollroad. 

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 

junction with proposed Postmans Ridge Road CUl-de-sac? 

Proponent Response 

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 

standard 1.lm 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 

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. 

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 

Accommodation Works schedule as of 25th February is: 

• 105m of enveloper pipe protection @ 563.4$/m = 59,157 $ 

• 140m of relocated pipe @ 680.0$/m = 95,200 $ 

• TOTAL= 154,357 $ 

The works required at Postmans Ridge Road to provide emergency access will be minimal as follows: 

- 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. 

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. 
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Basches Bore 
65. Provide envelopers and new pipe under new 
road (thick yellow line). 

Length of enveloper and new pipe 
- Cecil Plains Road - 45m 
- exit ramp - 35m 
- Tollroad + entry ramp - 70m 

Provide new pipe (not in enveloper) thin yellow line 

Length of relocated pipe (not in enveloper) north of 
Cecil Plains Rd is 140m. 

Revised wording in accommodation works schedule: 

Item 60 .... Enveloper Pipe: Refer Item 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
cept where it is under any road, new or existing). 

PARSONS 
BRINCKERHOFF 

a 0.05 
I I I 

a 0.075 

1:4,514 

0.1 0.2 mi 
I I -.I 

0.15 0.3 km 

Toowoomba Second Range Crossing 

Realignment of water pipe to relocate 
away from intersection. 

Existing pipe (blue). 
Suggest that this sec­
tion is abandoned 
and relocated outside 
the intersection. The 
new alignments will 
be the red and yellow 

Printed from. hnps.llmaps.pb.com.au/SITEMAPlDefault.aspx?p=tsrc 

DRAFT 
Printed by : mdumont 
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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 

II 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 

CIO The culverts under Willet Road are not required for this option 

• 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 

;; 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 5e~ond Range Crossin!? Project 
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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 aT-Junction with the 
Tollroad and provides free flowing traffic movements from the Tollroad 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 Proposa\. 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 Proposa\. 

Below is a summary of the difference between the Conforming Proposal and the Gore Highway grade 
separated intersection design: 

Toowoomba Second Range Crossing Project 
Part :? - A 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 

o 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 

e 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. 

r oowoomba Second Range Crossing Project 
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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: 

G Westbound from Chainage 24250 to Chainage 27950 

(j) 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 Chain ages 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 

o 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/sedimenUspill capture basins have been made larger to accommodate the additional 
road runoff from the extra lane. 

Toowoomba Second Range Crossing Project 
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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 
Nexus Infrastructure's Tender Design is based on adopting the alternative requirement that PSC T Girders 

1 
structures 

shall be designed with concrete strength at transfer greater than or equal to 35 MPa, and less than or 

4.7.5.6 
equal to 50 MPa. The maximum 28 compressive strength shall be 65 MPa 

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 MRTS04 General 
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 shell) 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: 
Nexus Infrastructure's Tender DeSign IS based on amending ::lection 2.3 b) by adding the following FOS 
requirements: 

4 
Geotechnical Design Standard -

• Seismic stability - 1.15 for OBE 
Minimum Requirements 

• Sudden drawdown - 1.3 
Section 2.3 (b) 

• 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 6 and less than or equal to 10; change the second column "Baller 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 I - Special: will be proposed using a 300 mm thick geotextile wrapped drainage blanket. 

6 MRTS04 CI18.3.3 The drainage blanket material will be in accordance with grading in accordance with RMS R44 Section 
3.4.2. 

7 MRTS04 CI14 
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 AlB 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 MRTS04 Clause 14.2.2 Class A WPI <1200 (plus other requirements) 
Class B WPI 1200 < WPk 2200 
Class B* WPI <2200 (for use in embankment cores) 

Performance Specification Refers to: 

9 
Design criteria for bridges and other I) Any new property acquisition and areas required for easements, including those to mobilise the soil 
structures block for ground anchors, soil nails, rock bolts, and so on, for permanent and temporary works shall be 
8.5.1(1) determined. 
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