202HHUNTER VALLEYORORRI D
CAPACI TY STRATEGY

JUul2YWDLONSULTATI ON DRAFT




202HUNTER VALLEY

CORRI

DOR CAPRAITEYGYST

JUuLY 2021

2021 HUNTER WYRRLBWOWRCCAPACITY STRATEGY



CONTENTS

Chapter Page

1. I NTRODUCTI ON 3

2. OPERATI ONST EANDPPYORTUNI TI ES 13

3. INCREASI N® BEPWEEN NARRABRI AND MUSWEL2LBROOK

4. | NCREASIN® BEPWEEN ULAN AND MUSWELLBRG®GIK

5. I NCREASI N® BEPWEEN MUSWELLBROOK AND THE TERMI NALS
6. PROJECT IOWORMATI 45

7. MAI NTENANCBYSTRATE 55

8. RECOMMENDEDTBRAOBNECNETWORK CAPACITY 60

2021

Photography Credits
Pages 11, 24é,De3aln, Jdo2nes61l
Pages ®4Henerdy Owen
Page 15,0 MaOr,k 6Woodhead
Pages 209 WagneS5&ade

HUNTER WVYRRLPORCCAPACITY STRATEGY



1>

el

| NTRODUCTI C

Customers have expressed intere
Cont ext focusing on the increased efficie
network rather than investment in

On 5 September 2004, the AusfrasimamctRaié. Track
Corporation (ARTCyeaommemsedod 6be

I nterstate and Hunter Valley liakd gdriewisou s Nerwa tSegiitéhs, t hi s
Wal es . nost dainkpeloys pésscteérvaer i os in additic
Contrwol @edhe scenario. The most |
I'n early 2005, ARTC began poospéerisee asicamamuiadbs have been d

Hunter Valley Corridor CapacqirtofduSterast eaqyd (EemMmd@CS)ed dry t he Rai
t h@t r adseegtyt i ng out how ARTC @pRE@6GBned to ensure

that rail corridor capacity in the Hunter Valley would stay
ahead of coal demand. This HVICHS rnnoemitrhet e i mdstenltihk eolfy and p
these annual strategies. peak at 194 million tonnes per an

mt pa, respectively, have softenec

The Hunter Valley -Ir)aiils neen wooke¢tfmidga?2 @dd 246 mtpa in the 2
integral pastl afgesde woal dexport supply

chain. It consists o&oaldédinerRdre da dmiurbil £t rtataicke purposes und
bet ween Port Waratah and Mainteltawvmd k a sstanedodosklBeengradbl ahr eec
track line (with some signiflizoart 19 t-UBteantlgds bafe ©2hi rad dt Mac ke |
from Maitland to Muswell brodlarirmbtriie (zpmer 3huntTéhri s Strategy
Vall ey, and a shared singl etthre@mek zwintels pad hiemg tlh@ampsecti on n
from that point north and wedtmplicity -Beswalllllar a sk somet i mes
as being in zone 2 as it is locat
Nearly all export coal shipped through Newcastle is
transported by rail across thlits inetiwop&r tfaont sthd prpdtng tihatm t h
Carrington (Port Waratah), @emoadnesupfpltyhe htawam tiesr minnalrd i nked.
on Kooragang | sl and. |l oading capability of the mines i
trains required, while the train
I'n common with the earlieristeadegérdent hie Sheata@igly i nfras

identifies the future c@®nst rcaipratcs tgn atnde peaodlormatneer lof t he s
capacity, the options to redaltweltinkead @onmsttrhaei ctapaand yaof t
proposed course of action t deachinsveaeirrrdr eamsdadhadoalont ext .
throughput .

I n determining capacity ARTC ma
The fundament al approach odsfaRMECti onsewlkil olpi age generally c
this Strategy has been to prSaviade gyuf fTihei a@retl i vaepaciotfy ttha ough
meet contracted volumes basedanormet hempmrcit edi pblyesa ofantglee of per
ARTC Hunter Valley Access Umaderotsakitme cHWAHAUW). clhtai n. Whil e so

al so identifies those proje@teg ftohantanweulid shue sr eaqei rceod etred i n
accommodate volumes that hawetndthey &teybe@eam ptolsee of the Strate
subject of a contractual commit ment, though these are
hypothetical scenarios only and do not imply that such

vol umes wil |l be contracted.
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ARTC

The HVCCC also makes an annual decl ar af
HVCCC Master Pl anni ngystem capacity of the Hunter Valley coa
demand context of track contracted volun
Capacity analysis in this tShe allég@Cth&esdabemnmicoeantt wdt track syst

the capabilities of | oadingdard wmltoadckipmegsiemtteraf xoestraint on syste

including the capabilities dfhapriiwat HdVCLICl haisdifmgsecarsd that track s

ball oon | oops. In other words,| lathotheonsnalai i eaurofenegdgyh contracted

project the identified rail capacity wil.l be availabl e, but

this does not necessarily médatl| tihé €cfoalN Guppd Y acGditnywielf f I ci ent

be able to make use of this capacity at that stage. This

broader coal supply chain capAaRT& yf carnadryds iisnviesst ment program has in

undertaken by the Hunter Valyleay sCosa&li fClai n oCd mrcdiisn atnort echnol ogy and

(HVCCC) . a view to increasing efficiency and | owe
who-bffoahain basis. Underpinning this aprt

The HVCCC is respomdciirbdtei dioheftihet coducti on of new processes and te
coal chain pl andidmmgy camdbdtomigd ¢dkaAYWTC Net wor k Control Optimisation (A
basi s. l'ts role includes contoi oPpddusnsy akcdARBDICKkp icroqpta oHurntnenr he Hunter
Vall ey Master Plan that dealtdrwiutgh teméd ampteidmidyataimore aefapabil ity to n
capacity enhancements acrosvaalilateloemmemtds sdfr etaimd i me®alnet wor k wi de tr
chain with a view to providimagnagre memttegr ated planning
road map.

ANCO was i mplemented between Hexham an
ARTC is strongly supportivMHewdasthlie past eirnpl atneai 220, marking the
process. It sees this Strat Ady}COa s mipd telmeme edii mqn tac rprssvitdhe Hunter Va
the supporting rail infrastnhaturce maealcyedi ©nf d et lGau nmasitadar and Ul an

planning process, and to reg2@pdrd tARTICheé si mwevststheértt i ng its focus tow
options identified in the Mddhteebemlednts of ANCO are sustained over
term, and equipping ANCO with additional
and capabilities to achieve greater effi
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|l everaging data from the iniitn a202MN.CO ti mpncelmedesattiroanf fi c fr ol
and using advanced data analQ@entcrsalt oCadarsitv ep acwenrt isntuaotuisons .

i mprovement in network operations.
The Strategies hapreoap@atyisveet
This could in future be supplementseénlay itohe o provide an uni

i mpl ementation of the Advanccean sTe cau enn cMesnnadgfevneel nliiing hout c ome. Tl
System (ATMS) which pr-bad ad sand nembns eccaiuedmtnsstrategies includ)
safeworking, and is currentliynchlewtdoeg tepdsep@milagd of @ars a mi ddl e gr
i mpl ementation across ot her hpealrpp ss wpgp arhte mMoRrTeC dheettaniolrekd capaci

The focus on technol ogy and Tihnen owaastti olni kkehleyr efnod epr ospecti ve

continues to align well withsourscerdatfergoym ocfurdredntv ean dh gp dbtoetnt i
increased efficiency and captalce thyasilst trheactogni ses t hough
that there remains a | evel of uncertainty around ATMS
and accordingly also document § Mospatlhivkaey ybavsoeddunoen i s the vol
|l oop investments. access holders consider is the
of future volume; and
Vol ume Forecasts
f Prospective volume is that whi
ARTC contracts ofeverrgarleleinng 106oweader is their best assesst
basis. Contracted exlpD&nttSpcaoal vpooltuermetsi awerveol ume over and abo\
in Q1 2021. They are essenti al Icyonsttraahcltes.at approxi mately
this I evel wuntil they start to decline from Q1 2024, falling
to 149.1 mtpa in 2029. Under the provisions of the HVA

the RCG to determine the prospec!
Access hol der s -ocvheas es otne nvoott! arntelel used for the purposes of t|
in theO2A®ldperiod and again icompllS.esThieprweslemmeati ves of the
has not been replaced by newivtolh utntee ctbMM GGG camsd artaitlhicsper at or

point . scenarios have been reviewed and
RCG.

Contracted volumes also include up to 8.8 mtpa of

domestic coal. This volume isThhel 6dedtegyatbnmbdakbi hg o#al c

capacity and wutilisation. Thfirsonmv otlhuemec adretcrl a cnteesd tnou ndb emt poaf p a:

Contracted plus Prospective Volume at Newcastle Ports
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Contracted plus Prospective Volume - at Muswellbrook
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Forecast

Muswel | br ool

first used in the 2019 Stratefgwecluvatbarofhanvohemmet hotdthe most

used in prior Strategies of sccadncaurliaa idiage sp antchts if mpolny
contracted volumes and assunmea ume iwi Iclondgv egrutruad ti eo.n

The change in methodol ogy r etshud treadt urne ao fmitnhoe prnocjreecatsse

in capacity. environment .

Contracted plus Prospective Volume - Ulan line at Bylong
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Contracted plus Prospective Volume - Gunnedah line at Ardglen
Note this section includes the Liverpool Range
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50.0 | e=mMost Likely
w2020 Strategy Most Likely (raw)
40.0
E
g 300
]
=
20,0
10,0

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Fi gu-beCulrrent Vol ume Forecast vs. 2020 S&Muastveeglyl bvrod oukme( nktoprae)c.ast , Wer r |

Not e the graph includes volumes from Watermark as they wermeg provided
licence for this mine site has since been bought back by tme NSW Gove
future Strategies.

The most | ikely and prospetchioeglctelmarcapacintcy udreadi ng syst
someorecasts that sit bel ow tchuer rneenttwoyr kc ocnatpraaccitteyd r equi r ement .
volumes. This Strategy is based on these raw vol umes
rather than using the greaterThd mosntt rlaick eeldy aaandd pprodsugesat i ve
nominated volumes. I n any ca&29e,1 iSt riagt egys airkel ¢ etstsatt haomme n t

umeeded contracted volume wodllumes rferad hoalalt etdhree zones.

Train Numbers by Region T

120% mUlan
= Gunnedah

100%

80%

40%

60% - I

20% III
0% -

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Fi gufePelrcent age of-NEtwbnk by Sehbhr, pr Nopectihae soe¢madritoain numbers al
from each of the three zones as a proportion of all tr a&idnosmeasrtriicvi ng a

coal .
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Contracted plus Prospective increase in annual volume 2021 - 2030, by mine |
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Fi gu7evoll ume growth forecasts by mine, prospective scenari o. Note that growth

Note: the graph includes volume growth from Watermark as trey were provided i
mining licence for this mine site has since been bought brap& by the NSW Gover
pear in future Strategies

Subsequent to the draftinguofderbiteandt ngt edy atcheaNSWurrent and f or e
Government has announced t haperiftorwnmdnrc ebuan d aacsk stuhceh r el evant assumpt
Shenhua Watermark mining | i cheenecre .u plchatse dc,haansgediwsdus sbeed | at er .
reflected in the 2022 Strategy.

I'n common with previous Strategies, co
Fi gur2est-81 4dhow the three voamameyseeénasiowg.a set of principles for -t
The most | ikely scenari o i s uwthiolwins atoirom oafh ttrhack .StQaapaecgiyty i s cal cul
(bl ack |ine) and the 2020 St hataddgvay(Sgreen | ine) to allow
comparison. Volume is shown at the Newcastl e
terminals, af oMus wel MBlhigoomk a On sitnrglcek t he headway is defined as tt
section (which is the majoritthye offr darhte oSl aan tlrianien ,emtnedr s a secti on be
WerrisiMoewé&l |l brook (which itshe etpirme etnh att itvlee ofear of the train cl e
most of the Gunnedah6 bsahsoiwis Itihnee )l.oopFiagturtehel ot her end of the secti ol
proportion of total t-% ad mewdhye azdownaey wbhe tlvee efni gtuwoe Iloops on an homogen

net growth under the prospecstedcvtei ssrcemnfarneot wor k defines the capacity
geographically. These f i gur essechtiigohn.i gk tt rtahnes aocntgiodamgt i me is al so appl
transition of volume from s otuhten toifmeMuisnwed rl rbed olky ttor aihres executing a

north and west. signal clearance time, driver reaction t
and del ays ttor aihre whherno uigth approaches the
There is still a small but | poppalbleéd ovel tihe off at maf faiké nfgr e e | oop h:

the Western and Southern coanaifnleilnde. eXiproultteadneadcusouegrht ry | oops and |
Newcastl e rather than the trraedd ucie ntaHi sPotrrta nkKseanthtl iao ne xtpiome by reduci nq
pat hway. This volume i s genepradbaybiulsiitnyg gomad htsi me del ay from both tr:

contracted from the coal f i ellodosp satutahr coud n dNetwcea sstd nee atnidme. Thi s i s tl
on this basis has been i mpl irceftlleyc tr epcroagentiisceadl irnatthheer t han t heoreti ce
vol ume forecasts in this Stradjewsyt.ment factor.

How t his Strategy hasThieestrategye lfagiterds in the agreed te

HVAU commencing in Q1 2022 (subject to /
The devel opment of this Strappeoyal gt avihes etfa¢ codsecore ARTC is inct
met hodol ogy of the 2020 St r atthergoyu g hHpoue veeprp o ratsunitt iiess aby further | eve
forward | ooking document it enxeiesdtsi nng meetfwoerckt itrhfer asetsrtucture instead
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significant capital works. Tohfe zuanidli snaaiinotne nraantcee olfo stsher at es
Gunnedah and Ul an | ines wil Imaynchree aas ec obnys i3d e5r% ttioonani n that w
agreed 73.5% for the term of the HVAU.
Two key issues are whether curr
On doubbhek, the headways amaindleawinzteed oxrs 1t latereasc kg itviemea, d e q
basi s @dulylhedpni nci pl e. Underandivsh eptrdilenirggimpplcdhe mai nt enance by ot
both the next signal and t heproonvei daefrtse rl eaardes atto gar eternack syst e
meaning that the driver t heoacectouwnatledy fwarl.l never see a
yell ow signal. This ensures that drivers should al ways
be able to drive at full l'ine Comsédtent with the HVAU, a var
been formalised in the form of t
After adjusting the capaciTyltoanmefl €atp ¢dIMTICact &d 1068m TMTC
coal trains, saleabl e paths aaprpel icead cauclractsesd aalsl at hree zones b
percentage of practical coalprpeaftenrse n cTehsi sf raodn utshtemeRGG.
covers cancell ations, maintenance and a variability
all owance. This 2021 Strategy uses a 10% T
zones for all years, consistent
This 2021 Strategy uses the |live run | oss rate

met hodol ogy that was first us@Hdei buuwt hod 2020 A3Itjruassttemeyn,t Fact o
but has adopted a three yearStrrodtle gnyg, aavnedr acgoemptaor issmoono twii t h t h
out -gmeerar variations. 2020 Strategy, i-Is. shown in Tabl e

The 2020 Strategy adopted caTlhhceelzZoantalonl ilvoes sreussn tlhoasts r at es n
aligned tup ttheestt resd i mat es (iseptaegad eofadt uset ment factors for
met hodol ogy in previous str aitseganesenhhaantc eunseendt tfhreom previ ous
Decl ared I nbound Throughput s(iDilgll)e easdjiumsattneesn tf rfoant ttohre acr os s
HVCCC) and were based on the rate of actual vol ume
|l osses incurred by zone ratheWThehadjasumehbrfmattars for all
cancell ation rate applied actrhoes s2t2h0e SHurnateergyadndeyi n isol ati
Net wor k. decrease in capacity. However, t

adjustments is generally positiv

The Iive run |l osses are cakROrllatSed adegtiles adisf desenmssed in
bet ween planned and actual tonnes divided by planned
tonnes. This percentage is th&hisof02dlt&8dranhegyaocaontinues to
escalation to reflect the r epgeurifroerdmaunpcle fde riinv ecda pfarcam yt.h €T hdisg

approach is considered more aseftlheec thiavsei soff oarc tcuaallc uliavtei mrguns e c
variance than the cancel |l at iaopnpsr oraacthe ,o fa nuds ipn gc kasc tuupa Is hroartth er
|l oading. The adopted rhtes apreer fsohromenncien wWaash leeppll i ed to the G
2016, the Ulan line in-2017, and
This methodol ogy provides ®oneatsesettamapamer®y 9andngoing r
consistency, and all ows f or pdriofcfeesrse notfi acla lrcautleast iancgr otsrsaitrheper
three zones, giving greater aacgeeurearcayl iinmprhoev ecnae nctu liant ieosnt ionfiat |
capacity on different sect i ohnesn coef ctahpea cniettywoarckr.o sHso woeovtelr ,t he G|
there is some degree of wvarilaitnneosn. on an annual basi s
and by adopting a three year rolling average in this
strategy, the impact of the vhniatddohi bas bkbentltasseenadio sy
the first time in 2017 to calcul
The maintenance | oss rate haeobeemnclaeftramcslhanged ti mes, w|
at 12.3%. Appropriate | evel sacocfo umatisntfeonra nscieg naall ocwaenacreance t i |
are proposed to be intensi vedcycelnearlaytsieodn.i n Thuetsuer et i mes are c.

strategies. The 2020 Strategy flagged the potenti al use
fthe time from when the rear of

Adjustment 2020 St 2021 Strategy . ) ) )
Section until the train enteri
Zone 1: Zone 1: 7.9%
Live run lo Zone 2: Zone 2: 9.7% loop reaches normal actual tr e
Zone 3 Zone 3: 10.5%
Mai ntenance All zone: All zones: 1%.t3e time that a through train
TMTC All zone All zones: 10%ame di stance.
) Zone 1: Zone 1: 5. 0%
Adj ustment Zone 2: Zone 2: 73.8Mhen two opposing trains arrive
Zone 3: Zone 3: 3. 3% i . X
the same time it is necessary fo
Tabl-le-AHj ust ment Factor (note tha t fol tn a t a i ardgh xe ts ;
by multiplication of the percentéatgepr%aatsets Htor?"érd?r{{@n' a(gg#tiqorn tn s
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before the | oop while the othAt theinhi matehsstBerhbepgy Whssbeing pr
can | ead to a significant depraoydufcoerr st hael orhgr otuhgeh Ulraan nl.i nfehewer e cons
effect of these simult-apeounascoanrtrriavcatlisng s9 6nowagponc kfeudri zon consi st ha
the process for calcul ating 6t0r0atn scalcasisonl otcionmeost ifweosm wihteh a tonnage ¢
train |l ocation data. tonnes on a full time basis. This would
Pacific National and One Rai l consists
The 2020 Strategy took intédiaecoBrtcalbsestthonhg i mémi ted trial had
l oss effect of a through tr atihne nteiende ,n gt hheor es twaps amodt tehneough data to
probability of a simultaneoutsr airmn ipvearlf cervneanrntc eo cicrurtrhiinsg.Str ategy, but
This suggested an appropri atwi lall |boewaunsceed fior future editions when th
simultaneous arrival is in the order of one minute and
that for a simultaneous entryTtanpacwhboht hmeseweherupdated for the
l onger |l ength or additional Stirgantaddyi,ngand ti ts awaess naortoeudn dt hla5t s ome v a
seconds of this. These val uetshewve20el % doorpd ex0 la7s dat a may have been du
supplements to the actual c apl rcoucl east seidn ¢ rlainmnsiatcatiioonn st ionfe titme | arge dat
2020 and have been maintainedatfari stshuess .StTrhaet egy20 Strategy fl agged
woul d be done to allow analysis of a | a
The 2020 Strategy was al soTthhe fwior &t hae beenseompdreted and transa
times based on specific contupadateedd .t rTah en tcroanrmss ascttsi onma tthieme results a
than section times cal cul at esdo nbeavsheadt ommo rteh er cabcusutalt han previousl! y.
average of all the trains that operated in the period. This
updated approach means that iThehehaages bh tapaoitypaes a result of
changes over time it will beenheafn ceecnheendt si no utthlei ncead ciun atthiiosn soefct i on,
the average section ti me. the rolling average of Ilive run | oss, a
performance and transaction time, are d
Train performance methodol o@y eivant hichapteatsegy Tihe i mpact of each
consistent with the 2020 St rhaatse ghye eonf ¢cuad nctuil faite dn,g whyi cthr aiitmpr oves t he
type and section times wei ghanredd tbrya ctehaebielxipteyctoefd changes to the meth
proportions of those train taylpleoswsbyf ogruaa tceomp alrhies ofnoldfowieirgf or mance
are the contracted train conwiitsht sprtehvaito umse rset russteedg ifeosr. t he
purposes of calculating performance.
Saleable & Surplus Capacity
Ul an line:
At the time ARTC enters into contracts
T PacificodatdIdnN®BI/ TT classabd466HB based on a set of assumptions.
AC) |l ocos wi+9h 190960 wegonsorSnesa,t egi es have noted that the need to
1,541 metres nominal | engtthe cancell ation and maintenance | o0ss r
current actual performance could have t
T Pacificodatdmnallass (4000EHBNnPEJukacesthat as these change over t
with 92 -&afg@hsnet tonnes,thab52Bere is a shortage of capacity ev
metres. capacity existed at the time contracts
and the changes may be external to ARTC
T Aur id32xn 5000/ 5020 cl ass ( 4c4c0ndpHoPu n3d0e dT Ably t he i nevitability of chan
AC) | ocos wi-+8h 6808 wedgonsomruens,ti mes as the train fleet evolves an
1,514 metres. changes are made. Also, the increase in
and granularity of train performance in
T One ®3% IXRN class (4400HPpAE€si bbeobywihk digital train radio sys
96 wagdnk00 net tonnes, lrBd4edtmengesf section run times and tran:
whi ch also feeds through to changes in
Gunnedah |l ine:
For the purposes of capacity planning,
T PacificodNatd9d/mn®B3/ TT classi Mpo0OOBHRt to understand l|likely throughp
AC) |l ocos wi-+t7h 9824 weaedonsorcroamsp,ared with the capacity projections
1,296 metres. in the past. ARTC continues to monitor
performance compares to underlying assu
T Aur idBxn 6000 cl ass (4400HPWheQO)e Itohceorse wist ha sustainabl e change in
82 wagdbns54 net tonnes, 1ARIE€ mettesonsider whether a reset of a:
appropriate, noting that recognition of
To the extent that trains epamagte wintlpeafoomainegte assists to creat
di fferent to the contracted icnocnesntsitvses atca unad x ipneirsfeo rsmyasntceem per f or man
and hence available capacity, will be different.
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Consistent with the 2020 Strategy, the saleable paths

and saleable tonnage tables PpfevilGusiy Thon@éed for the
contracted and prospective scenarios have also now

been supplemented with equivaFentahgbVvebumerantdenmbwdbrk conf

l'ikely volume scenari o. Thesies rpeamsasinblien ttchepredict a theoret.|
Recommended Projects & Net wolrekt Weaepra ctivwoy Icdchcagpttieans based on t|
and transaction time information
Mont hly Tol erance approach to calculating theoreti
by an all owance for congestion d:
The Target Monthly ToleranperCaemt@bMTG)cits on utilisation.

designed to enable the contracted pathing to have a
degree of flex to align with Thess@QppllySandtdgmandcl udes gr a
variations across the respecttiimes zfomre.e alchh so ft atrhlgee tc ccratnr act e d

al so be an input into deci sipornoss paebootuitv ee nshcaenrcaermeonst cal cul at ed
invest ment and contracting odr apdds tfiiornsatl apopd euanreed Tihre t he 201
intention is that ARTC wil |l iemcsluudce da diem utalt ee rcealpeawcanty Ghoapt er

all ow a peaking in train patihnduesrtarnyd teoquddv ealoop hae broad unde:]
TMTC, relative to the aver agdfeutawrreo scsy ctlhee tyieme .out comes.

Hi storically it has been applied as a standard input
across all three zones, each &hAt 8S$Bopéd benthoted that adoptin
rates as with ANCO and proposed
I't is also important to notae thmatr etabe meat hdbeolregy ctahatdwel |
has been applied in the capaas ttyhesrte aareeyincsr eh atsr aieresn ftoor a g
calcul ate capacity on a dai Ityh usasiirmsc raenals iampg ltyhe hper obabi | ity
variance buffer as a daily adppadstiyndg omaowenke mtt wiOt hpoewt ceemyt of |
above average demand. the average |l ength of dwell . | n
of fset by expectations of i mprov

The 2021 Strategy applies ahurmihfosmekpP®Bcaecedoso alelduce dwel |
zones in the Hunter Vall ey, suanlcehamlge dc dpaoom ttyh.e 2020
Strategy.

Where | oops are used to enhance
an increase in the probability of
opposing train, but a reduction |

2021 HUNTER VYRRLBOWRCCAPACITY STRATEGY
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at that | ocation, since |l oopsltarehowl dviee aget e asledt t he NCI G push

together. Whether there i s arms siemtbrleya sneo doerl dheacsr ehaasde ai pposi ti ve i mpact

transit time in this case winlelt wbeke madh dont etrlme nsap e coipfdiacat i ons by smoot

circumstances and bal ance ofantdh eveese keaf tfreacitrs .f | ows and enhancing net wi
robustness, particularly for trains fror

I't should also be noted heceathateldgcl @ht smencremkentdahgexpansion i

terminal and | oad point dwelclonsiissta ndi rweictth fawmndc tcioomp | cefmetnitear y t o i my

number of trains required t onemowoe kt hpee radwaimaantclee coal ,

divided by the number of train sets available. To the

extent that there are surplusThermreni sens 1iequiheremgnst efmor additi onal

velocity will necessarily slcoaw adcowny. fTohri sA ReTfCf eccotn twialclt eidn vol umes anc

many cases be a more i mport amotl ucncerss.i der ati on than

crossing time on the rail network. However, it should be

acknowl edged that at times trBhe pryecdpedct mee peolf omenasscenari o coul d
may not be the ultimate obj eacctciomemodat ed within the 224 mtpa capaci:t

terminals, except between 2027 and 2029,
Ter mi nal Capacity peaking at 230 mtpa in 2028.

ART& understanding of ter minTahle cHAWCCS thya si sf otrhastome years assumed t

namepl ate capacity is curr emoluyl d2 D4 nmptopsas.i bTlhee tpor eavcihduesve some i ncrer
overall terminal namepl at e céapacuigthy ewsahsa nxlelmemttp ao.f exi sting ter minal

potentially be sufficient to accommodat e
This follows the August 20p6akppobumk.ofnathe event that the prosfy
devel opment application fr on cNGlaG itoo waosd il fiyk etlhyeitro be realised, this
pl anning approval to incr easne eapproovbeed vtaedrindianteeld and appropriate st e

throughput capacity from 66 imtspadetla vZexr ymt pa. The
increase reflects the benefit of a number of already

compl eted incremental initiatTWwesr el athii ondfhiep ekxesweenm contracted, m
footprint of the terminal. prospective volumes, and potential ter mi
assumed for this Stra8B8egy, is shown in F

Significant growth beyond 211 mtpa had been
expected to be met by the PWCS devel opment of

Terminal 4 (T4). However, the T4 project has been on
hold since it was granted planning approval on 30
September 2015 and PWCS advised on 31 May 2018

that it would not be proceeding with the devel opment of
T4.

Forecast Volume v Assumed Port Capacity
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OPERATI ONB
SYSTEM OPPORTUNI

The coal chain is supported by
Context operated byr dioluropagroavteor s: Paci fi

(PN); Aurizon; One Rail Australie
Operational and system oppWybmnngi Asshaabki he¢(BGWA)) and, Sol
increasingly important as t hReidoaladc haiSnR)f.ocusses on
optimising efficiency and capacity within the constraints
of the existing infrastructurWhileaecraialsi ogerdfienenaye domin
provides the platform for t he oHmuntheer nWaltlhey ctooalmaaxisnoi saer r i v e s
its competitive advantage wintuhmbrert hoef gslnoab alere xrponrets ctooalt he sc
mar ket . from mines in the Lithgow area. 1

the Sydney Trains network as far
The Hunter Valley coal chailThere bseibhtsaraumd| utme needoal s
to feed coal into the expor tantde rVmailnneasl sPodwrne d obwe rPosrttat i ons sc

War at ah Coal Services (PWCS)Thaenwde Mewvec ansot lied eGotalf i ed capacity
Infrastructure Group (NCI G) .t hTeh essheo rttwos etcetrinoinn aolfs trhuen AARSTC ne't

di fferent operational modes.ouRWGSl,e whhiec poprrtovairdeeass, and accor

approxi mately 65% of export dcoesepsacniotty ,diustciulsiss eeshea npeulwior k bet v

based system assembling di scarnedt e sclarnggaeosn tJou nnceteiton (where t he

vessel arrivals. NCI G, respadrhsei bSlyed nfeoyr Ttrhaed nrse mmaeitmiomr g )35 %

of export capacity, operates | argely on a push based

system with a | arge percentagkl tiouigls shec&padeéengo identifie

capability allocated to deditc areeda bsltionrga gee qfuarr einmechitvsi doalt r ai r

customer s. net work provides operational <chal
potential to impact on the Sout he

Coordinated coal chainn pl awoirhkhgi andithvehe variability of t

di sruption management i s f acNelwnictasttedde hcyo atlh & eHWG GG.l sThe
daily coal schedule is constructed by the HVCCC to
achieve coal deliveries in alct@ridAnc®|i wi®@h the Cargo

Assembly Plan (CAP). Execution of the plan is optimised
through real time decision makRNTQ@ womdtraatkenomnt he basis of
accordance with principles @amdiprloetnmoecnal st oa goraet ehds bkyn otwne as Ba s
industry. Tranches of paths are associated
configuration, giving an implied
ARTC is actively engaged with the HVCCC, rail
operators coal terminals and Avéragesutppdiynchiaze @parcomrtrisact e
in working together to revi ewaspl8amnmi2ng oanmdesoperati onal
processes to reduce waste and to identify opportunities
to i mprove operational perforwWaingketed average delivered coal
was approximately 8,091 net tonne
Rai | operations 2017, 8,254 in 2018, 8,197 in 201
At 2021 contracted vol umes alrhde tdreaciln nsei ziens ,aveemr age actual t
average of around 65 | oaded 2tOrla’i rmse frl eeecd etdo tbhee ocpoenrtatneuded i ncr
each day of the year, or oneoft rceoian ecvoenriyn g2 2f rnoirmm uwthees .Gunnedah

Capacity planning makes pr ovsiosmieonc ofadr ftrhoins trhuembPeorr tofKe mbl a cc
trains to peak at wup to 87 pNerwcdasy, et haonudg ha itre nmproarcatriyc e ncr e a ¢
capacity exists for this to tpeadknsatf reovme nt hhei ghAhuesrt arratceosl.l i er y.

small er than average train size,
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coal trains. The subsequent cthaweyweer ,i NARTG iins sdawt ircedd ectout per mit
natural variation rather thamtamy umdp o mgtilms! wyinng heer aed wor k (i . e.
trains that are |l onger than the corridor

FiguflesBows the historicalt hgoroomtghh ians saevsesrnaegnet and change managemen
train size and the current ecortct @dt evdiitcthaimaysiined valte i médrastructure

Newcastle terminals for thespyasrntieond fadrntecast oins.t el onger individual

Strategy. While the Strategyeils vkasadh omctrieraseontinr zatpadi ty per path

train sizes, ARTC expects thatheirnspumpapotritd evgt herfe awitlrluchhera i nvest me

continuing trend of increasipmgoaveragdge tgrnaies gihzese ttha@aagls, the comp

probably not to the same extaemtunals ftahe ngsewtalmdaclhimpeed ti on, the con

in earlier years. The move lwheAerithey tcant cress other overlength tr

|l ocomotives, 96 wagon traingdgiwiillatiwhmentdheryt pdatced,on the system gen

support this trend. that they are |ikely to |lead to a net re
capacity. ARTC does not anticipate all ow

Train Length train length on single track lines in th
appropriate enhancements.

Train length in the Hunter Valley and along the Ul an

line is |limited to 1,543 metrlesngelrhitsr diemsgtal s cpatna rsteisal |y require

the constraints of departurdadincsdadse(papratrité cludralry yat hKG®) wi t hout ECF

the Hexham Holding Roads, Ulcam ltirnggleoom Iremggt tement for signalling

ball oon | oop constraints, anmndpotsandiprgeddiretsamded i ons, which can hayv

bet ween signals and | evel crossi mggd. / or capacity implications.

The length Iimit to the GunmM&dLhibBasiomtiisnrul n2domreview infrastru

with North Coast |ine trainsegueéematmemd st d oa ¢ iomiglear tireanmnqtsh.

Trains to the Austar mine and to | ocations south of

Newcastle operate with substamMfNMSlwoulsdch oarstseirstcoinmsiisntcsr.easing train |
some situations. Due to the elimination

Operators continue to be istegmalsitiedgi aysmémosdafcéthy overl aps, ATMS

l onger trains into the systemewiatvlai 4 abil ew st @anidin aarge apiacg@ i n some | 00

operating efficiency and ARBCgmédognringeéy isnenpeéadireg and reduces the

train length as a potentiallextemfSé onhisve mechanism to

increase capacity when i mplemented in a systematic

manner .

Actual and Contracted Average Train Weight at Newcastle

Note: Historical contracted weights are as contracted for that year, in that year. Forecasts are as per current contracts.
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7,000 A

6,000 -

5,000 -
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Fi gufleAv2er age Train Capacity under Contracted Volumes (tonnes)

2021 HUNTER WVOYRRLBWOWRCCAPACITY STRATEGIY4



T

T

15

e

theoretical l'imits of the track.
Axl e | oad al so potentially increase track f

breaks, and formation failures, i
Most of the Hunter Valley cbadi srtwoir&aniisnctpabdlesefnce of i
handling rolling stock withi3Qetrovoreme i @xl.e Flooganditn @gan ( BAlu)es wc
(i.e. 120 gross tonne wagong<),nsh udtertalie odort h Coast | ine
to Stratford and the |ines south of Vales Point are only
rated for 25 tonne axle | oadsGi(v1amM tthhee ovamgoindser. atTihens t he
privawakd rail way to Austar thaenpaslty has been to retain 30 TA
accommodate 19 tonne axle | daodad (76mittonmHowea®e@aons)ARTC is oper

the industry supports work to anse

From time to time the question of going to higher axle
loads, such as 32.5 tonnes, lalrBsie@. STper@dis no

engineering constraint on running such higher axle | oads

on the existing track structuTreai msndmadicl @unfth eFAlne wagoms ar e
operate at above 30 TAL whemetnteeg add gl riestparcttiedultar 160 km/ h |
dense. Il ndi vidual axl es canealpsy.bdociognoit fiiveantolfy upbdwe 30 t ¢
30 TAL when coal is distribuypteedni unevenloy rwint faitn 8wWa &kaom .

From a system capacity per s pHowtivee ,t kongdmeean ng analysis h

increase in axle |l oad offerg ol ifmirtmad i mennafsistuesnliegsd st mot pos
outline gauge is increased, apipnoe atl hdroe oipe rrad es ihg rgihfeirc axtl e |
i mprovement in tonnes per matsr S80dfALt d aicro moén gtels.,, THBtbonve 60 kn
woul d be a small benefit fr drasbaindAcairaditngllyyi Itd adInisgtwtiltyh |
|l onger wagons with | ess capawirtey tlhaant 1Bule ttom nlecsgiaes, | bhuti t ed
this would be offset by the Muswgeéeild bwagpdkn Tée &i,n d otwe viee , has
slightly narrower to remain awi threiarvi etrr U otcometdlveasr armves .not ¢
operating on the Gunnedah | ine si
At the same time, assuming operators built |l onger
wagons to take advantage of th et rhangshietri oanx Iteo I1dd&&k,m/ h empty ru
mai ntenance costs would incrdéeaeeti BhskswoaWwdumdemoway in the
increase as dense coal and wpewvenluypitgyatdtedf waglbers i mprove cy

would bring the maxi mum actuwWalscaslsed|l oadmocéodetraitlo itrhet he r ¢

1% - T v p T
i\ i al 'y s
T TTTT 3
T
HL |
- - R )
R -
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operators to develop and i mplement a
Cl earances standardi sed communications process t
the fastest possible response ti mes,
The Hunter Valley generally comémoatmer $doe socoll @ ¢ laddesa dooctki v e s
outline plate B, which allows wpitoch056 pramewipditrhh sarmd strategic poi
4270 mm height. net work. ARTC has undertaken a review
Muswel |l brook provisioning centre resp
A detailed study was undertakédeamamdO0pRadcddton otokkedperf ormance of
at the option of introducing alNortbhbyAmernsi gemogmralphiynaantdodclopogr aphy
outline to the Hunter Valley, whipclovweoelnd salmaaw a nhitdhleml!l anning and
wei ght per metre of train |ength hteldaid é myy iodc maasnitermance on this [|in
net work capacity. However, this study identified that
aside fro a large number of 9§ oMiatoiromes woao kfdiA®RAEncdmenti §i ed
i mpedi ments (including the Ul amilniome womd& sAtd@gltemoul d quickly delive
tunnel s), major i mpedi ment wdag atime rtumad kgcentmess tdmough key secti
the multiple track sections. Thedevow&r e imaedtuldy nlguilitnsta@l | ation of r
3430 mm or 3660 mm, and despitatmkryg dorartdowsns, trackside flora mai
standards being adopted over tiimeyrotviee smajhadriintgy vofsitbhe ity, compl eti
main |lines remained at around JI6@&@CkmEitrcau3 140 nmmall ations on the Ul
track centres. A typical Nort h GAmereidadan | v ealeisc laemdwo misd al | ati on of sp
require a minimum of 3940 mm. to improve speeds at turnouts that ha
(meaning Trains slowed to 10kph). The
Whil e new works are built to ianihbirazionesa!|l weld €@ adalniceered via the AF
standard that is consistent witChrtrihieowi Capintall ipmegtraank ora wi thin Cu
|l arge proportion of the networlknhamziementtelpowjteltits after business ¢
standard and it would require optterading wxmplndtiaoaure were approved.
accommodate it. Prima facie thiappdoashndtrom IMAKRTEf ere,at es a mechani s
repr esenetf fae cctoisvte pat hway to hiwherelvyoltulmese i deas can be collected,
consolidated and assessed for benefit
|

The other strategic clearancei nsismner éasdadodrizpunt affrom r ai

operator

clearances for container doubl €onttaoki sg.afAs iatgpendrealdri ve for enha
principle ARTC aspires to achi pee foouwmaneest pak ticularly in zones 2
clearances, which requires a horizontal structure
clearance of ®10efram. tARPTOGIi t ifohmpsoviong train flows through Muswell
require any new structures to bhenkdBddtorreo AMCQO, cdeakiamgeand troughi |
train flow resulted in this junction
However, the double stack reqmuécememg asbditleenedk atOpportunities
interstate container operationguralmtawetldt @andontmpirmere performance w
trains do not operate across thevidsnt grat\val | &ANCeti womlow operational
other than the short section bdtewdam Bmada Neewzxdhow | &@&ngport, completing
Maitl and. This sectiowsstiacskpreclimpeéd memamtdowmblod ANCO across the Hun
operations by the overhead wirined woo kt t haft began in 2017.
Broadmeadow. Accordingly, ARTC exempts the Hunter
Vall ey, extending to NarrabrifdamarNasreadmisyemeraryd bteheveen the track n
NSW North Coast line, from its adhdadulleeg wotrkclcoalteadadaeacti ons through
requirement. coordination activities, both intra w
with the outcome being increased effe
Operational | mpr ovementaihtleinanc@ldctievi ties combined with
train flow on the network. The integr
The 2020 Strategy outlined a fhaambees odwestkiw edagpyi evhaoll e of net wor k
initiatives that aimed to i mprevannhegpenfocrenmnarce anfd tclo®r di nati on a
Hunter Valley Network aligned wiutlth i @dpadietayns i n | ive operations to
assumptions. Several of the i nistaif ®t ianas eidvei ®innceé rlae«knaccess while
delivered while others are stilovebailhgtplaamnddow on the day for our
a more reliable network.
The initiatives delivered included:
T Effective integr atoiadn torfaitnhe coal / n
T 1 mproved response todfail ur es ogm atnhme nnge tawmadr ks chedul ing with a foc

ARTC has wor kerdaiwi tohp earbactvoer sbhéiong able to deliver and i mpl ement p
i mprove the recovery time oft hfaai Ireecc oagsnsiestes tchre tdhie f erent perf or ma
net wor k. Initiatives incl udedcawaorcktienrg swiitchs of di fferent commodit
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dynamically adjusted -bn mini mi se
f Reviewing the Master Tr aiinmpRacans taon de ndsedriev etrharaxi mum perfo
section run times and tr anuspapcltyi ocnh atiinmeass rae fwheoclte. The del i
actual average performance while ensuring that
the plan recognises variaty dysafmi emptahédi mger Pgeo.vi si on of
reflecting all occupations, i
f Focused monitoring and managmamernte nafncttheand dynamically re
operational constraints andvmlrammniimg gwisdidltiimgs from actua
around the Ardglen bank, Byl ong tunnel and
Muswel | brook areas to opti fhiDie rtumpaiimnflamw. conflict resolu
automatic response to resolve
The following initiatives arearnd/ drher e@ploacre ssr mdnded nget bre

pl anned

T opti
inte
t he
moni

f Incr
wi t h
reso

ANCO

Whi | e
initiat
through
project
maki ng
train ¢
scenar.i
as to d
as a wh
net wor k
term pl
change
embar ke

ANCO

The A
project
and tec
Vall ey
capabil
train p
for tra
Coal Ju
previou

or implemented. minimise throughput | osses;

mising asset performan% Sutplpd yu Ch aa m éaleeg raft i sonpp lAy

grated whole of asset | icthet@wntllee ds tvri &etwe gynadbddced through
i mproved use of reliabilintygarmd i ®oondiitihomCust omers and
toring data to i mprove ¢acitsieors,malkicng.ding train | oad
engdoints, and the capability t
easing real time cooperdtoirorfdndcieandr dirmatni dni ow; and
rail haul age providers to synchronise
urcing and network act  Wiettiwows k Vi si bimaiktiyngf:orTraecni si o
arrival forecast information i
& ATMS across the supply chain, for Kk
from the MovementdPhinner tool
there is much benefit ilnnfparmat idge oB®elaradasonvaila direct
ives, the biggest opporCusibmes Bodi scap@avgre chain part
put in theenabaeocegoftapaypal iemyg.
s is in the day- to day train control decision
processes. Hi storical IDynariec bp gtgheisntg cihsal d fe nmer tfioaoul a
ontrol was to dynami daltley mi omragii der odl tterarc&t icagaci ty.
o0s and assesrs itrhpa @todi esndtihals fSltowt egy, ARTC applies pr
eliver maxi mum perforcmprace tfyorn htahe makep lay | olwainte f or
ole. This atriome, foweruddikmiotwend .r dal particular, on singl
visibility and a-| aakcofmmoadalt®e st 0 ssuseisstl i wiet unshonttai
anning. To address thiraigqapearddrdaealniceer t&® mptoemry spe
in supply chain perf oramarade deARBC omasnaking in the ex

e
e

d on two significant weldd) eacst 4, heAM@® uarad ADODMStraints o
which train crosses can be timet a

enables these factors to be consi

dynamically, effectively eliminat
NCO (ARTC Network Conaddilt iOpntalmicsaanttiiomgency in the tra
&i s nART@ti ve to introduce new processes
hnology to i mprove tralimi <« omdamiofl edtns tihtes edlufntiem an i mp1
spanning three horizdrciasfi omormakfiorg.enmhananedwel | has

ity. Horizon 1 is now% ompltéeértee sdmrgd ec di agsdsgntalthe
l anning in Network CAMNICOol AGantyrsé sNdrot datNCON) nor mal i
in movements from Newc pgtel enplo rpto stt o AMELOr &mrvii r onment ¢
nction and Ul an. The theotremiltad redgliadedtt Mavel | have
sl y-based papén graphdevel of benefit and the applicat

available track capacity. Accordi

At the core of tMeveAMNe€t syademt éd in the 2020 Strategy was

Pl anbaer
enabl es
across
bet ween

olhisthel f product by GE/OWabitne cantthiacti pati on of the ANCO i
digital train plannicrognpl Bhied wgs tihmpleendemmtfed hat year
all train control boards in the Hunter Valley
November 2017 and NovEeheut i2l0i2€0ati on rate in this St
increased to 73.5% between 2022 a

Digital train planni-tnigme coulpé eadgweéed themamsrefalthe new HVAU

data in
rapid r
to supp

2021

tegration with suppl ynoclaicmpmarttryedfg,omenatel exiating i
esponse to network disruptions and any changes
l'y chain asset availability, with train plans
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ARTC continues to scope Horizon 2 of the ANCO

project. These initiatives inflAudebust, reliable, digital communica
backbone;

f Sustained I mprovement: wundertaking
modi fications to improve t NeMiogwdanailt yf iocefl dt hbea sterdaiimfrastructure;
pl ans produced, integrating Phoenix Train Control
System with ANCO, i mprove fr@pedsysdtoevns haroalgiht ect ur e;
Muswel |l brook Junction, further integration with
|l oad points and Above Rail JoFpeerxatbharisi.ty and scalability; and

T Advanced Network Flow Mana§eAmenath:i Ilietvye rtaogisnugpport the operation o
Hori zon 1 data to further i nberraeka sneg tdhies tcaanpcaeb iilnitteyr vfadrs r at her t ha

net work flow and perfor mancet rtahdriotuigohn atlhef i xed bl ock met hod of tr a

utilisation of advanced analytics to target areas of
i mprovement and set the foAmMM8t wohl fproffudehergnificantly wupgrad
advancement in optimisatiton tamed ARTQ rree tmaacrhki,nei ncl udi ng the Hunt e
|l earning; suppor td ARITCecti ves of improving rail ne
capacity, operational flexibility, trair
T Iintegrated Rail Schedul i ntgr:anAsni ti nttiengersa,t erdaials sseaf ety and system r e
mai ntenance and operations schedule feed,
informed by data analytics|] mpotboaMoVvgment will enforce its track
Pl anner to enabl e seaml esautamadr ictoings ntutborusugh its ability to direc
combined planning of al |l DbArRaTkCe sacitn vtittd eesvemt saoaft iasfy projected br e
both throughput and reli abpdriatyi oresg.ui Theinse nelsi;miamadt es t he ri sk of
beyond a safe | ocation or overspeeding.
f Enhanced Performance Repolrassigt:hadrevemreagsafgettyhecritical failure pe
comprehensive ANC®eHof broachli edaeda t hrough a combination of the hi
enhanced reporting and moinntteogriintgy clagwaedlid idfi eisutiieckd mgl el ement s
and identification of i mpafovwinteanlt iompfporrmaitniian ebset ween the el ement

Future horizons are expect edl htaoi rf tuu @dhyedrtl ebmukiolfd woorr ktilnegseadopt ed by
capabilities, including a paAThMBa ymetaon sa dvhaantceidd wi |l | be possible to
optimisation for decision s uprpaornts, ftohl el oiwntnrgo deuaccthi oot her wi thin a sec
automatic route setting of norvaecnke ntT oa uthheo reixttieenst wihtahti t hi s occurs, i

the train control system, anud idevsealtoiponmentl tofi sa af uptaurtei cul ar benef it

operating mode to support ATMSai(ndsi swciushs edd fbfeelroewn)t, stpoeed characteri st

all ow controllers to focus amsttraanicne sf loofw,t raanidn sc obnetiinngu cowser t aken.

monitoring of track infrastructure health to maxi mise

availability. ATMS also provides full contextual inf
network controllers and train drivers. T

The second prospective inigreatee het wohk MHMustbility and support

Vall ey, ATMS, would be highlnyaksiynnger gi stic with ANCO.

FiguResBows diagrammati cal | yATtMSe plriokve Idye sf ubtiudrier ect i onal working on
architecture of the ANCO ( hogriivzeasn fl e& i2b)i laintdy ATnhM$®P | anni ng train move
systems and how they woul d rpeolsastees stioo nasu t ocanha toiwoi mn go ft rtahcek mai nt enance

train driving function. more quickly with | ess impact on traffic
wi || al so have the ability to allow work

ATMS commence i mmediately after the passage
to allow it to continue until shortly be

ATMS, or Advanced Train Managwearelkdi Sgstemerebyagiving | arger wor k v

communications based safewor kimpg ovy sitge rp rtoldautc twivlilt ya.l | ow

much of the |ineside signalling infrastructure to be removed.

I't provides the control, | ocatTihorendieiceatriacyalandapabetvenytiadoso gives m

ability to allow trains to sahemapname mat & raati ncsl oosfe rd ihfefaedrwiaryg pri or i ti

than is possible today. by providing more routing options. Thi s
increase capacity and reduce del ays.

It is the primary safeworking system on the Port Augusta

to Whyalla section of the ARTOCATIMS wompkl.e ment ati on

The key basic principles that ATMS is built on are:
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Likely system architecture for ANCO / ATMS

ANCO HORIZON 1 ANCO HORIZON 2

>4 o ; = \
5 Digital Train Graph Optimiser Auto Route Setter TCS Interface |
o Predict real time Resolve conflicts in Routing 5 o Authority | = - [}
conflich AT Applies resolution Eiiianie) Translates Instructions i
B e e ’
Authority
ATMS Train location Sequence
w Authority Sequence &
[ ~ S tumoutrequest
= Trainborne Unit Authority .
9 fdathordy: Senvee ATMS TCS GUI
Provide location, display oG Train location S
5 authorities & implement Train location T a{;zj”f;{‘,):;; S Sets Route
enforcement

ANCO: enabling real-time decision-making
ATMS: delivering increased options

Logic controller

&speed
A ——
v,
oo,,"la "%, <,
Ve ""'o g
\b’

Manages interlocking

FiguR2€Th2e Long Term Roadmap of ANCO

The i mplementation schedul iemmlfe mMerntSa taicorno sasc rtoltses t he
ARTC network is now the subjpecthedf bdekabyed weaadl ysn st he
and engagement with rail opeNnaboasad ZTOAR6t hreep&etyi Malmji.t s
to the speed of i mplementation have been identified
However, this remains subject
T Availability of suitabl e trheescurmragys bteo pwrt ceenrttiaak e ttoher i ng
trackside works. operators can support a

these lines a higher priority
over a

f Manufacturing and fit menti npfl etnteanit mhktdrome wreiltisv.er s

f Training of drivers and trAs nnctoamd,y ot i @irshboramae unit
associated organisati onale cah&rege.l i mit to the speed
| ocomot

l'ikely that the fleet of
As such, t her e oaorfef se xttoenbsei ared t Ganreedah | ines wild.l

resolved in deteindienidregp| aymgnwgrlkssi vely -wabhetgthepmhm&@MSE. i mhi

pl an. mean that there will be

some | ocomotives wild/l need
The next ATMS project is tGumredaly thaef fsystefhe practical

\

t
n

wi t

bet ween Tarcoola and Kal gookleiye.i sBhies i masiecemmli eiti ey i mpl

Concept and Feasibility phases, and has now been

granted funding to commence thAs dAissscewlssssmeed te grhlaiseer. i n

Commi ssioning of ATMS on thidangedtoinor ains bex me btoed | temeck a

commence from 2022. fl ows. Extension of ATMS through
improve delays caused by

Since the 2020 Strategy, t heonAursotlr aslyisatne meo.veTmeneinmpr oved gr a

has committed a further $220pmsition anowatadl|l &@dwandchi MAgT MS woul

the i mplementation of ATMS agreasetheebspbesstvaine srsetamalr kp.r eci s

The commitment prioritises AAM&nnhewp| embncatiencamrtema |l y const

remaining sectWesrns cofr rtildeorEaaftd tirndakndci rcuiting.

Rail. Critical planning and devel opment work will be

undertaken to enabl e i mpl ementlatiitamlaccroonsssi d ehroasstei on i s now be

sections in the next few yearspl aeapliirfed CTC equi pment Ne
Drayton Junctions to ensure ongoi

The funding also provides fsargntahel iprug cshyasteerm.f Wihiel éi seme el e

significant quantity of traimbyrbesamklie¢esf owhi ATNMEI | hsbalfiatt ed

into the |l ocomotive fleets thatebpecataecoest homseé ncorrrpiodaartsi.ng
As a result of this, and in AThESabmphemeot at mdwmst rGi vsewp pohrits ,t
date to commence planning foffromptkment agienlofneABMStiinons

the Hunter Valley, the forecast timeframes for the
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considered in the current i mplementation planning, with
a targez0d%f. mid Trainupar Kk

Compl etion of ATMS i mpl ementTataii oo pfamé&m Bbngl eeen identified as a

to the ports has a higher relhatilwegdngt iasdehe hae Imawerhave an inves
commercial benefit and i-s | irlegluy rteanelme .t oward the back
end of the program, with a target of 2029/ 30.
It is expected that ANCO will facilita:
The combination of ANCO angdmd&dtMisi mgsof hter abmlfitgws in |Iive run, re
to significantly reduce diréectaimsmarm isntaemrdvemtitdre ism ntgda&i ni ne secti
operations. This will incredaoevetviee ,pwhceiret anboirlei ty aamd are cycling t
reduce the variability of thequairledndtoworekK, ,f iwhielng daptliimiesiyngof the w
operations both for efficiemdylofshutfitl itoatHiexm aonf Rtehe erfetRwardls, Ter mi
and to meet customer requir ®&manmtss.and Trains Provisioning Centres. T
further i mproved by so@e features of the
Foll owing on from the liftreomenmtliyiismpli ementoed 086p twii nihsati on model

ANCO (73.5% between Q1 2022 RACE)QAwh2@h6 iwi tchurrently being used as a
HVAU 2022), the Strategy asswmpeorda ftwmotlhem fdiewel opi ng most efficien

percentage point increase from ATMS, allowing 75%

utilisation. I't should be notARTQG hwitl la sc AATtMSn wad | toovsmamnmoirteor t he tr ai |
than one train to be in a section at the same time, the

theoretical capacity of the single track becomes greater

than 100 %.

The modelling also assumes that the i mproved
situational awareness and safety overlay of ATMS wil/
all ow trains to operate closer to their theoretical
capability and a 2.5% i mprovement in average train

speed has been assumeAITM®. be achieved post

2021 HUNTER WYRRLBWOWRCCAPACITY STRATEGYo
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| NCREASI NG CERARPRAWEHN
NARRABRI AND BIRGCGWEL

this section means it carries gr e
Cont ext the rest of the Iline.

The Gunnedah Basin |Iine ext @pekg aftoronzad2 momd,elflnommg assumes t
the junction for the Narrabmirimicneltees Mwgwdlhlebrbank iemgtimes:
Upper Hunter Valley.

f There will be two sets of bank

This $rmagkeline is highly conmptl eaxl.| Itni naedsd.i tHaocni ftioc Nati onal
its coal traffic, it carries ppsoenderoneases EBHEW. Trains

services to and from Scone and Moree / Armidale) and a
proportionately high |l evel off drarmiandegupoingcoanaingr wil |
train acti-svoal.tmThfsioohnhs up tbasé&vemginains

each way per day between Narrabri and Scone, and 10
trains each way per day southffdheSaohach@eainprocess will ta
movements have rebounded in 202bmbitemet before the train wildl
significantly reduced traffic poernehe | ast couple of years
foll owing poor growing conditions in northern NSW.

f Once the train has cleared Ard
There are currently four coalemgiimd nwi lall orngt urhre trouGlei,l cott

at Turrawan, Boggabri, GunnedabfaaddWenritsaCneslbb. as not to ¢
The currently closed Dartbrookancidne¢] onpast neowbhkopat hs.
Muswel | brook, is working toward reopening. Only
Aurizon and Pacific National PEKanabelcobabpt wai hsberametdhéor
mi nes along this Iline. returning bank engines if nece
to a train in the up direction
Two major new Gunnedah basin mines are included
in the most I|ikely and prospeART & ewasrckesn awiitols : r aiilc keepegr at or s
South being developed by Whitthehdwerk,i ngnprWatesrsmarok as t o opti
by Shenhua. The mining |icemed wioogrk tamael Watxe mmarek pmiordaict i vi ty
was bought back by the NSW Government in April 2021.
While it remains in this Strlait @agyn iRe& rviobumes rwciel be
removed from future strategies. Vickery South is
assumed to |l oad from a new baART®nhd o olpe em ninxeictg ngctadual rath
approxi mately 499.3 km, bet weerd ocEmMmamaled alBi lal bamsd s for capaci
Boggabri. Coal from this miMasiwelnhdbdtr o®kp eantde Natro albe i since t
transported until the middl & usft htehi § edemadlet he process by ca
actual transactions times in 2017
Liverpool Range

In the seconduhakbnobhdapied a t
The Ardglen bank, crossingcomei ¢ ver moloar ReagRaci i a Nati or
particular i mpedi ment on thiopecarnmnirdorb.ei hlyge avdweneo operate e
grades on the short sectionthmetlWd&m/ @hiolnc dthtes GGmeneldah | i ne.
and Murrurundi dictate | i mitAurfieront radisro @p ereat iaorms ghrert lpewer
whole Werris Creek to Newcadhtalsenprowte. uphel he¢datdeduseain pe
dbankBlercomotives for | oaded caoraelasand grain trains on
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Fi guieTr3 nsaction ti mes
Given that this gave a mateapati apndasdsitai diabdt¢essed in further det
change in train performance, htalped etrrai n performance
analysis used for the Gunnedah basin capacity
calcul ations was rebased. TheTrcoomsadcttisgn atsi lmd ss oh aawe eldeem recal cul at
Chapter 1, are now assumed trefbheements to the process as already no

1. This builds on the update in the 2020
T PacificodatdId/n®3/ TT cl asst AC into account the completion of the
4400HP) | ocos wi,th548 2nemagponosgr am on | oops north of Werris Creek a
tonnes, 1,296 metres in liemngthhe. Auri zon train consist.

f Aur id38Bxn 6000 class (AC 4400MsP)allroccandsy widthed in Chapter 1, the pro

82 wagbnk54 net tonnes, 1¢ 2l96ulmettirreg .t ransaction time has been fu
the variability seen in the |l ast strateg
Train performance has beehesgeneadredrashexdt éotr. t8ome of the vari a
Strategy and generally showstd rdrmaltledi mpr d\hemesntgni fi cantly | arger s
compared wishraheg020his fdlhlieswsStrategy compared with the 2020 Str
refinement of the process usedttad | @dali onl atf e stpreeeidboards at some | oop
performance, as described im®mn@lhdetaemrains to enter or depart those |
design speed rather than 25km/ h. Further
Both operators are workingcoowiamde Ttonkéstedaédtyaken in future stra
operating empty coal trains at up to 100km/ h on the
Gunnedah | ine where signpost elhe pepdast @ertnridans dagtaiioars ti mes, compar e
operating at this speed havaskaen nexdleugpeadviiroawm tShe dt egi es, are sho

train performance calcul ati dnschbhaddwnge atdh airs¢g meenrte froat t he effect of
sufficient trains operatingaatitvhails)speed to provide an

adequate data set. Also, the data was impacted by the

application of Temporary SpeeTlaRees tsthioomsi drhee dmcgement al change i n c
sections for the entirety ofactrloes sd astear eme rkieyd . seThe omisglodr t he Gunneda
speed in the down directiontihe edxmpeagtesd memtiimnreelase Chapter 1 and a
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Section capacity Q1 2026 (mtpa) - without projects

2021 Strategy Gunnedah to Burildato Bells Gateto Ardglento Pages River Murullato Parkville to
Curlewis Werris Creek  Braefield  Pages River to Murulla Parkville Togar
Capacity as per 2020 Strategy (with ATMS) 38.21 49.61 46.88 56.73 50.82 47.69 44.73
Capacity as per 2020 Strategy (w/o ATMS) 29.76 35.11 34.81 44.25 39.73 36.05 33.86
Add 2021 contract paths 29.76 35.11 34.81 44.25 39.73 36.05 33.86
Live run losses (8.3% to 10.47%) 29.17 34.42 34.12 43.38 38.95 35.34 33.23
Maintenance (12.3% - Unchanged) 29.17 34.42 34.12 43.38 38.95 35.34 33.23
Add updated transaction times 28.42 34.41 35.54 41.93 38.86 35.25 33.15
Add updated train performance 28.57 35.62 36.90 42.30 40.14 36.34 34.19
73.5% utilisation (Q1 2022 - Q4 2026) 30.68 38.09 39.42 45.10 42.82 38.84 36.69
Add ATMS (75%) 37.67 50.49 47.78 56.14 51.53 48.16 45.36
Tabl-le-CBanges in capacity of key line sections as a result of methodol

met hodol ogy and inputs wusedsiectti bens202€ | $Hdii mfge § he TChepredaly t
capacities are for the year Ca02@warnsd sascdume mat higher on th
capacity enhancement projects are delivered so that the
result reflects the raw charfgerifnocapadia ¢, k Aougw v e ment
structured to make the starting and ending point with

and without ATMS also clear. AmEeC ylraas ROLrB pwr susiemdg ian number
this Strategy rather than 202%tasatuyved ian mehle atasthcr ement al l
Strategy because of the chamge wiernt Nmrm@abofi ATMS Muswel |l br ook
which is now assumed to be icompemendt ed adlommpg ptrivg ects. Rel eva
Gunnedah line in Q1 2026. as potentially viable options are

The combination of the effedtisOQkems/ul trsurimi ngncafeadewn trains

capacity of at |l east one million tonnes across all
sections following the appliclhdawmnt rodi nsheharvde 5 eurt i ddrsmitti toend
rate maxi mMuOMW k mhhsome seatkeoerarly 2020
all ownpgypal tcampketequi cler e
The updated transaction tiimepr aviengeaeseal |yt ihliighati on, as v
than the 2020 Strategy, dri eamamyi aggemeraalitiyncrease in
the Down direction. This more than offsets a general
decrease in transaction ti mesHdwevelp, tataitntse tOvmeea adfl ,wrtihtei ng
updated transaction times carmteriflh etee twasa no®malolperating at th
decrease in capacity comparedwwni tdh r2€@20 oamcr Hdlesicfeodrmheoft rai n p
the key sections of the GuniiB¢dah elgiyne@loes not capture the ben
speeds which is expected to be re
The adoption of a |live runediosisomate of 10.47% for the
Gunnedah |l ine is higher than the 8.3% used in the 2020
Strategy. This results in a dferaleyassies i mr evaipaws Ity wrcderstsak en
all line sections. The |l ossthatetheediigmerhiper®tinadteelgy pieeda i
rolling three year average campmaied wint spacidnrcuaslectatoems by
used in previous strategiesmiThe omi dlnpeemersatae yeemgamnad angumbe
with | ast year reflects incildoowss|l dnethkeenebeowodé&Tloueéd as not
the impact of flooding closihmayetbhbeemaislomei n@gatadWer nindert ake
Creek in 2020. crossings and bridges to accommod
speeds while operators are curren
The use of 2020 average trabmaiperirfigormaacedirteatul 6 s fior their
capacity increasing by abouthibhmirl Isiperdtonnes a year on
sections south of Werris Creek and a minor increase on

the Gunnedah to Curlewis sectf elhgher speeds for Up trains ap
at WerrdBelCrseated Bells Gate
The increase in the utilisatiBrnaeafaitel d oanddluBadglelsa:Ri ver
increases capacity by around 2 million tonnes on the
Gunnedah to Curl ewis section lamadr eyl eéamgoeurnndi t2i. ebch dre [t el eadd axbsf
tonnes on the other sectiong.o IBOWenwédr ont hihe agpopirtoiacmalt o cert
capacity is only applicabl e amaérystelde olni ft d&d eo fb atsiosu diddvweett hi gher

Access Undertaking schedul edrtad nise aidrdi ¢ fi fomatl bmetmesmemnm al |l owi
Ql 2022 and Q4 2026. grade faster, triedoa d @ gt reaiarksi on
at 30arTAALcurrently | imited to 60Kk

With the application of ATHMSnt er QLal2l02¥ , Netawarck tgxdcspt for
|l argely similar to the 2020 Msthi anbady awidt Nuwnaraiha tbiamks, wher e
across the sections. Capaci terims tdleidghtol y mpower dratdivag s
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ARTC

The 2020 Strategy includedtle@oaltyisliissathiaonfoaned to 73.5% has extend
all owing these trains to opdrat evhtemm & hlem/alddapgpromad hicmgpacity from th
selected giaderaweuiloaphei bydeguofed.
3.mMmt ptad .Mt pa, depending on specific
circumstances. fIncreased speed through Scone:

Despite the potential transiTtratiinme aredlddtmidr,d pgroodbdken/ h passing t|
are not currently supportive oofmatntaigse inrii tsie@e riAwmietitinecdo ashpseea d e
of a capacity trigger, not i W@ m/he weosud dc ii antcea & atsieg lcearp atbrua yk by ar ound

mai ntenance costs and increddhed fwoell dcorgwumptei @ard.di ti onal noi se atte
provided for nearby affected properties.
T werris Creek configuratioom whether this is feasible are ongoing.

The current track configur®tidmtatr méariraitse Grieenkal s :

results in trains passing through at | ow speeds, which
affects capacity. An intermediate signal permits a singl
another train already in the section, b u
The 2020 Strategy identififfdnestivenadf i mpwoveengmeéstty trains presen
the track configuration to irmtrheasd haap a@iptoy, nign eaoweimeaqt . It al so a
increasing the péumintObe,d speeéce dwerd owing train is |less than the sec
i mmedi ately south of the stadathieon ran nthe rhaiomtl.i Mh,e fpromabil ity of t
2%m/ h to its capability of ablmhbBedThins dwasaiéstfiomatdaed fparposes of e
del i Qet7d abt piancr easeapachiety dameoretical benefit of ATMS. The benefit
sections to Bells Gate and Bueritlida, untedpesatiiwvweal,y.t hen atulmdbrer of train
initiative i nwolakesdVerrgdlsi LCrieredk! owi ng pattern, and the extent to whi

st atioomeduceacdr vetthoev el i t t | ec aursseadi ous deci sion to take advantage of
104 crossover in Werris Creelpwdrid. tyhi sTheadbeeastfiimatiesd equi val ent to

to increasebectayeaeoi t3yndbpeamd 4sé&ction utilisation threshold from 70% t

those stEhéesenwoukd tcheel ammpeed for

both the 414km and 407km | oopBhe most | ikely sections where inter me
would be deployed, if approved, are Gunn

However, the reduction in @QuolewtedacdaEmeodludedi || to Gunnedah, w

compared with previous strateasdiienatandd ttohe nicmerasa&sdyi mround 2. 5mtpa.
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This initiative would need tWhibe wei gvlaesd coqailudted t hat ext
others that would deliver i mwarseaddtdhaepgdnoistty v eBlsiod uti on for
initiative wil!/l be redundantcaipfacandg ,when tthleerextiesnta trheed ittor
deliver South Gunnedah | oopttraimeeotpedamamdca,s drheirfe may be a c
ATMS is implemented. path in the future.

fIincreasing
through

There is the
direction
km/ h that

through Gun
was set to

permitted
Gunnedah to

potential to

speedl of p®Dowinctolkrai nhsonce ATMS is in

above o400k ns/ihmul t aneous entry configura
need to be extended, while the cc
¢xfensirans wopeld ieadtbhe Howa
Il'imit of 40
The

res.u

nedah fsiagmatihe ngumwroe kts .

meet noise requirements.

Down |limit was determined il @odvasceofDahedly&rdTr acki ng
reconfiguration project and was set with a view to
optimising the scope of noi sePmmadr esssiTvhe logrngtomemiempaimnfs sel e
to extend the noise walls. Aopsfirrantd sctoaptmaicsée ng addi ti ona

monitoring could be wu
l evel s compared to th
inform a solution.

The

2020 Strategy

di scussedemaiani hgftOhgthdee speedt

o]

ndert alderd atud tc @mpftiirom d otrualc croonimoa at i n

e predibetyioondds t hwahi @i owii ldledhélyp t he propc
projects. The majority of | oops
1,450m with only a smal/l number

|l oop

s
assumiQug rti mati , DKwm ktorod i rash da Sktioemwee have

limit to 60 km/ h, and
an averalgra/ mf Walul d add 1. 7 tnhtapta noank et heixst ensi on di fficult. On
capacity |limiting section. lainfdt iIMug rtulfeengdpged etmai hOKm/rh pot ent
would increase capacity by 2.0& amtipar, odr tdhefsernt meard ot her exi s
0.9mtpa. An engineering asséessmarotwni AR2ci datgad et IBat
70km/ h would be the maxi mum permissible speed for
down trains through Gunnedah.Opportunities t o -siencsteirotn aldodoiptsi o
are constrained due to the effect
Further work is required befos®i agsiecwisiloa ke mader easi ngl vy
this initiative and would néed weenbé cnpse snead-sfedlali owidid® 6 p ® n a
the decision to increase utialriesatffi @drectlo nThg5%,enaerdfdtbaue to t
assessed against other initiédtei veowopi.ncluding intermediate
signalling, delivery of South Gunnedah | oop and ATMS.
Not withstanding this, concept a
Train Lengths undertaken in 2012 on

projects re
t

accommodate prospective vol umes

ARTC has an approved traintheatngshehantioilo nupl cdoop 1r,e3n2a9 ns t he pre
metres in the Gunnedah basi momeBhicasreasprntdaesret neav | oops will b
practical l'imit given currertxilsaomgl éd optplss dHodvetvlee ,naevdrd rteo i t
all ow a margin at the | oop @ndssectiTber eowpl thkbeaddi fubpnheérco
increase in train length inbtuhéd daimgermceoasfsitngadlane does not
configuration changes to f adielnietfatte iAts. a result, passing | ar

recommended where there are physi

I'n 2015 ARTC undertook an minghé ytsien olfooafpe option of
increasing train length to either 1420 m, or the zone 1
and 2 standard of 1543 m. TheDduWRlleamko pteicom owsulré@ mai n as the
require 10 |l oop extensions amd uthenl®h3 trheoptiiven pb® | Range &
extensions. The cost of extesnoipong awas ot iemdathed dtheamup or d
order of magnitude of $55 mramde$9Berhlrse Gmd et iswalltyh. ext ensi on

extending Quipolly |l oop due to th

While the longer trains inextasei volume Ipeoppagithenthevel cr
expectation was that the | or@ern rtomanemd awo «cloch st etaainn st, he hough
same | ocomotive configurati @amgsa.i nAdved omres wl tf,i nadc tdieen sriwom on
ti mes would increase, whichrammnoxidmatTédley | @fnfgs vt ©ft kemch of t
extra capacity per train. Usckern itomes prso ded @trimi e esdc ébrya mpihgy s i ¢ 3
at the time, the 1543 m option was estimated to result in
an NPV saving of around $5 m Chmagpgther s& opreovwiedjaud rrealr ¢ odet ai |
achieve the same tonnage thmwowdhlpibte. required in the prospect

2021
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Breeza

Buriida
414(km loop (Werris Creek North)
Werris Creek

407km loop

The Gap

Werrls Crook
load point
Quipolly

Bells Gate

Quirindi

Binnaway
=] Braefield

|

A o Willow Tree

Weetaliba Chilcotts Creek Kankool
Ardglen Murrurundi
B; Blandford
Coolah ages River s
Wingen
Parkville

Dunedoo

P Parkville South (316km)
~1 Craboon Junction
\ Scone
f Togar North
{ Birriwa Merriwa Togar
Aberdeen
) Darttvook load point
Koolbury
Ulan loop  Moolarben loop Muswellbrook
- G
\ ¢ Coggan Creek ngrl‘gx Af::::eﬂc

Gulgong oY, Wilpinjong loop P e -\_Drayton Junction

Fi gukeMudswel | brook to Narrabri Loops
The | ocation of each of the projects is
l nvest ment Pat hway 32,

Tabl2 s3hows the projects requihreed itmdi ngddrfepg otjleets i s the | ater of
capacity constraint on each 1oegailreectwhenttohenpecamndemandel i vered and
for the most |likely and pros¢geliver aceampaciosy amenevi itth @inden constrai
wi t hout ATMS. No | oop projectise acer riedaoati reanaortipe opasleidest projects ¢
for contracted vol umes. address those constraints.

As discussed in Chapter 2, theistil ssat mportrantt to note that the ¢
increases to 73.5% from Ql 2832ssmeoatughstoh®¥4 ADMS provides the sing
and builds on the 70% threshkalpadciol!l owcngmémte and i s equivalent to n
i mpl ementation of ANCO. 't phojledtbedi.nd?EaBluehait heoAM&EMS pat hway hel p:
|l oops would not be requireddeliaer|l ehsetredeliayed d¢aopadciety at a | ower
extent the Performance | mpr AvMB8ept hwayi aSpeeisf iomallliyn,edt he Most Li ke
earlier in this chapter, paAfTMGuldaebynboher aQOikmé ht meunchelnigvery of any
in the Down direction in somxteaesibonas and 80km/ h
approach to some grades in the Up direction, are
i mpl ement ed.
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Resni o o 9w @ o Most Like Most Like¢Prospecti Prospective witt
ANCO (no . ANCO / A ANCO (no ANCO / ATMS

South Gunnedah | Q1 2024 - Q3 2023 Q3 2023
Burilda north ex - - Q1 2027 -

414 km | oop (Wer Q1 2026 = Q3 2025 =

407 km | oop (Wer = = Q1 2026 =

Bell s Gate south Q1 2026 - Q3 2024 Q3 2024
Braefield north - - Q1 2027 -
Kankdosridg!l en = = Q3 2025 =

Pages River Nort - - Q3 2025 -

Bl andford | oop Q1 2029 - Q3 2025 -

Wi ngen | oop Q1 2026 - Q1 2024 Q1 20214

316 km | oop (Par - - - -
Togar North Loop Ql 2025 - Ql 2024 Ql 2024
Aber deen Q1 2030 - Q3 2025 -

Tabl-2-PBoject timings under various volume scenarios
Not ePrloject timing is based on the | ater of when the propetb is requi
capacity given other capacity bottlenecks.

Figu83esBows the preferred inAgdMEméas pmdtslowebye etno assessed as
meet the most | ikely volume floeecastcatepatient iq@raphi clalflty.uti
Fi gu4esBows the investment ppehweynthgemeo®ti ntttkg from 70% (73.5
prospective volume forecast 23@26prto. 7B66t h Af i2g bre s neplroow e men t
pat hways with and without AT#MBeed has also been assumed.

Note that this graph shows v®ohemetattMgywealnldbracdk evabl e tim
plus surplus capacity on thei mpbéemeapati by loif miAtTiMSg i sse cstuibojne c t

of the corridor. Hence, capaicntgrmad bycpeage eissdamendieentf i nal
of capacity enhancement projeatetyfcttbe woldumé ei mpariemeanty i mpl
is on the port side of the capatéemyaltr o\Wées th dhees EEatsitband Rai |l ¢
The current judgement is that Q2
target for i mplementation of ATMS

Gunnedah Line Demand and Capacity - Most Likely volume at 73.5% utilisation Q1

2022 to Q4 2026 (with and without ATMS in 2026)

Demand at Dartbrook. Capacity calculated as demand plus the minimum surplus capacity north of Muswellbrook. 2020 benchmark
train

70 -
60 -+
414km loop, Wingen loop,
Bells Gate Sth Ext Blandford loop Aberdeen loop
50 South Gunnedah loop 311Km loop n Utilisation back |-
U to 70% |
O ——
73.5% \ \:
40 T =
<
3
=
30 |

ATMS (75%)

1100l
73.5%
™ - il
mm Most Likely Volume
Contracted Volume
10 - Capacity
e Capacity with ATMS

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Fi guBeCo3nceptual pathway for investment to meet the most | ikely vol um
NotldWat er mark volumes wil/| be removed from future Strategies.
Not2d8No investment required for Contracted volumes.
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Gunnedah Line Demand and Capacity - Prospective volume at 73.5% utilisation

Q1 2022 to Q4 2026 (with and without ATMS in 2026)
Demand at Dartbrook. Capacity calculated as demand plus the minimum surplus capacity north of Muswellbrook. 2020
benchmark train

70 -

ATMS (75%)

O RHHHHHHTTH

407KM loop Burilda North Ext,

ll_l and Braefield North Ext.

Back to 70% utilisation
EEEEEREER

414KM Loop, Kankool - Ardglen ext,

Pages River North ext, Blandford loop|

I

H

2028

Bells Gate South Ext

Wingen Loop and
Togar North Loop

South Gunnedah Loop

| 73.5% Utilisation

N

MTPA

I I l South Gunnedah Loop
R
20 Ll 735% Utilisation Togar North Loop

I

2021 2022 2023 2024 2025 2026 2027

ARER
Wingen Loop and

= Prospective Volume
Contracted Volume
-Capacity

s Capacity with ATMS |

2030

2029

Fi gudeCo3nceptual pathway for investment to meet the prospective

NotldUnl abell ed changes in capacity reflect changes in volume on

Not28 Wat er mar k vol umes will be removed from future

ed

Strategies.

Not3 No investment required for Contract vol umes.

it has been assumed
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Boggabn loop
+ Bopgatin

Narrabri - Boggabri
Million tonnes of coal per annum

Vickery - Gunnedah
Mision tonnes of coal per annum

-

P -

Boggabri - Vickery
Milion tonnes of coal per annum

e B B 8 8 5 8 3

5 ¥ ¥ & § 3% ¥

 oxm am W we xm oxe s Amm xw

] uratia
/A

e k . J Waicha Road
ﬂ T Walcha

Gunnedah - Watermark Jct

Million tonnes of coal par annum

—_—

E 8B 858 8 58 B &

Werris Cree - Scone
Million tonnes of coal per annum

-

o mn omn XM Mms me ET X8 Wm0

Watermark Jet - Werris Creek
Million toanes of coal per annum

oM om W oEs ¥ W e xn W

“\.G(abroon.luncﬁon i~

— PW Demand (mtpa)

E 8 4 8 8 8 2

Scone - Dantbrook
Millica tonnes of coal per annum

Dartbrook - Muswellbrook
Million tonnes of coal per annum

poster {
jrrico
ford

Mount George

Bulliac///\ﬁ\\/\\

Stratford loop - furaiw |

mms Contracted Demand (mtpa) - Craven
—— CapaCity with Prospective - ot
Scenario Scope (mipa) Sop i P : Welsmantels
gapacitywihContramed e A 2 P TS 1
cenarioScope m W omm AD e N W AU N X0 W i o ey
T . m—-)vv \ T —="" "”\hﬁ%ﬁ:ﬂwnwm : /. Stroud Road
Fi gub- o83 ume and capacity on the Gunnedah basin Iline.
Gunnedah basin line surplus capacity - most likely scenario (with ATMS)
‘e Paths per day
400 e MT per annum
3.00
/ \ o
£ 2.00
£ i / N\ / -
g T~ A | y
5 2021 2022 2023 NZA 2025 H)n 2028 2029 2030
2 -1.00
: _—~—
<200 \\ II
2-3.00 ‘
g-/LOD I
N—]
5.00
-6.00
Fi gubfeSad eabl e surplus capacity in paths and tonnes for Zone 3
scenari o with ATMS
Gunnedah basin line surplus capacity - most likely scenario (without ATMS)
5.00
il.w
!3.00
5 w—Paths per day
E e ]T per annum
200
i 1.00 4 \ 7 7 \_/_
P N— B
2021 2022 2023 2024 2025 2028 2027 'm o 'mﬁ " 2030 a i
Fi gui7eSad eabl e surplus capacity in paths and tonnes for Zoneutd
ATMS
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Gunnedah basin line transit time (with ATMS)

Predicted transit time Muswellbrook - Narrabri mine

8.00
7.00 — - N
6.00
5.00
3 400
2
3.00
Contracted (with ATMS)
2.00 wmsMost Likely (with ATMS)
@ Prospective (with ATMS)
1.00
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Fi guBeFo3 ecast transit-NarmeabMus welnlebrumodker contracted, mostnd i kely and prospec

wor ks as plrwiTtaltb| AT MS

Gunnedah basin line transit time (without ATMS)

Predicted transit time Muswellbrook - Narrabri mine

8.00
7.00
— < AN
=
6.00
5.00
3 400
2
3.00
Contracted (without ATMS)
2.00 wm=Most Likely (without ATMS)
@ Prospective (without ATMS)
1.00
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Fi guBeFo3¥ ecast transit-NairmeabMus welnlebrumodker contracted, mostndl i kely and prospec

wor ks as plerwiTtathd et 3AT MS.
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| NCREASI NG CBRARPRAWEHN
ULAN AND MUSWKLLB

Cont ext of the methodology in the 2020 St
section times weighted by the exp
The Ul an | ine extends appreacmateaiynlZPpé&m, from
Ul an, west of the dividing range, to Muswell brook in the
upper Hunter Valley. Four coal train consists are co
Ul an |Iine. The consists, as noted
Al t hough the line is used mainly by coal trains, it is
also used by country ore and Pacnficadasdam¥é3/ TT class (440
occasionally by interstate freA€ht | bcaisnsi t9halD@Da meegonsonnes,
bypassing Sydney during possesdi6dd. mEhresamamysias obEngt h.
the Ulan |line assumes that there is no change to this

current pattecpnabfttramnsednnohPaciineddatd9®nallass (4000HP DC
with 92 -&a9g®@hsnet tonnes, 1,55

The mines on this sector are mdtursdered either at the

start of the Iine near Muswell brook (Bengall a, Mt

Pl easant , Mangool a) or at thef Adndid2xnt5/0é 0I/i5M& Oarcd wrsds ( 4400HF

Ulan (Ul an, Wilpinjong, Mool arBA€Nn) | oTlbss wgi8h e6808r msegg ot 8O nan e s ,

|l ong section in the middle with,Bbdhmogpenoes. demand.

Four new export coal mines dr@ne t&RaxalrXiRo\u sc | satsasg g4 40f0 HP AC)
the devel opment and approval pO6cvagdPNbBbUE et yt e hrees, 1,541
Byl ong and West Muswell brook mines are assumed to
be developed in the timeframeSiomi Itéhri st Sttrlmeg e@wnn elchaeeh Mti ne, t
Penny and Ferndale mines ar@eadoumadcteo usetd ben itrhi s strategy
production during this periodnprDlhve mgmur climplarmidnev,i twhitdhk per

was previously identified aghae pot2dntsitalatmigrye connecting
to this Iline, and the proposed Maxwell Underground ar e
now considered to be more | ikletl yshoull b alle trhatoaudy ht Hehte Auri zon
Drayton |l oad point if they weoem@prtici @ 8hxad000/ 5020/ 6000 cl a
|l ocos with 96 wagons, following a
The Ul an line has some dif20ta) tag@eoghaphyg mhincédr of these
constrains the |l ocation of Ibeems.coAd raedteidons hlee m@me consi st
shorter, the scope to adjust itnlee wli d hatPiacn fafc tNme iloom@ap and OnR
declines. Accordingly, past iinmwd dtiicg ®tnitompedff omonmminca®l dsaittae av a
has found it necessary to comgiodarhi sl tSeé mrradteigwe Dalt&tiitomws .| | b
Specifically, in some cases it has become necessary to
consiphersi ngwhaobsare effectiJvel yadgdhdriton to the update to tr
sections of double track. Thepdatwidl lappeoacharniol y ive run | oss
materially more expensive tlamrstrrodildmtgf avwaradgel daps .been apr
Train Performance Actual transaction times have b

comparison of previous and new tr
As noted in Chapter 1, trashopwrrifoifagwee bdds ngeehe simultar
updated to 2020 train performadmuce mendnt iTrheirreg atrtee nosapdated
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Transaction Times (Up)
Adjusted for simultaneous arrivals

10,00

5.00

8.00

7.00

6.00

5.00

4.00

3.00

200

1.00

0.00

w207
m 2020 Strategy
l . I
Bengalla Mangoola Yarrawa Sandy Hollow Baeram| Kerrabee Murrumbeo Bylong Coogan Creek Wallar Wilpinjong

Transaction Times (Down)
Adjusted for simultaneous arrivals

10,00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

0.00

m207

m 2020 Strategy
W 2021 Strategy

Bengalla Mangoola Yarrawa Sandy Hollow Baerami Kerrabee Murrumbo Bylong Coogan Creek Wollar Wilpinjong

FigufleTrdansaction ti mes

Yarrawa, Bengalla and MangocClag aicn ttyhe sDewn gditrl ggc trie@dnu,ced as a resul t
and Yarrawa and Sandy Holl owiiglhetrhe aW@.direction,

because of temporary speed restrictions having been in

pl ace at these |l ocation t hr ouTlgthe uap g lhiec gpteira m do ff oup dvdhtieech t ransacti on
data was avail abl e. increases capacity by between 1 and 1.5

Tabl-e sAhows the incremental Aphpmlnigeatiinomr appfac2 @20 average train perf.

ase

t on

on the two most capacity | i miltaend | 9 et iremsuldrs time aUlsami | ar i ncre
l'ine, Baerami to Kerrabee amecBylomsg to Murrumbo,

from the changes above compared with the

met hodol ogy and inputs used iThhed hien2r0a®8s eStirmttelgey . utTihlel i sati on rate
capacities are for the year ih@C26& asred aapwme tryo byapaeirt 2 mil l i on
enhancement projects are delsiecdr e@d ss o Htolwatvetrhe trhesulithcrease i s

reflects the raw change i n dapadiViAW, thledwelrni tQli 2022 and Q4 202

st
an
I i

ructured to make the starting and ending point with
d without ATMS also clear. TShenidmplliyc @atoi drh eo fGuAThMI arhesul ts in
ne, the year 2026 is usedoinndthead agpfat@®h g2 Bae,r aas uvwveKerrabee

in the 2020 Strategy, becauséd i AhMS$ yi 4§ oawvesumeag atcda ttye on t he Byl on
i mpl emented along the Gunnedeakttliiome from Q2 2025 at
the earliest.
Section capacity Q1 2026 (mtpa) - without projects
The co mb i n.at i on 2021 Strategy Baerami to Bylong to
results in increas Kerrabee Murrumbo
both sections. Capacity as per 2020 Strategy (with ATMS) 52.68 59.70
Capacity as per 2020 Strategy (w/o ATMS) 42.10 45.81
Add 2021 contract paths 42.10 45.81
The three year T |jemniosses (9.4% to9.7%) 41.99 45.68
l'ive run | oss r at eMaintenance (12.3% - Unchanged) 41.99 45.68
l'ine is margi nal | yAddupdated transaction times 42.78 47.18
compared with t he Addupdated train performance 44.01 48.51
applied across th ¢ 73.5% utilisation (Q1 2022 - Q4 2026) 46.33 51.05
. Add ATMS (75%) 54.21 59.58
network in the 202u >tr1ateyy.

only
6.

a hi
sect
g to

Tabl-le-Changes to capacity from usCommt rtehet edd fdred ent met hod

Most Likely scenarios
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The estimated cesteatibheseéentEZoae

Performance | mprovemenst2s Iminliitiora f( $20a %) .

Similarly to the Gunnedah |IlinneaddART Conhatso etxhpelsoer ewdor ks, al t e
Il ow cost capacity initiati vneusmboenr tohfe |Uocaant iloinnse .i nAcRTuGd ihnags t h e
undertaken analysis of the aftolNocorwwihngFor k ( Sandgate) and at t|

roads at Kooragang, and reconfigul
fTintermedi ate signals betswiegmalBlaiem@amvorakndd i nsi de NCI G, woul
Kerrabee: cost of these works is estimated
in addition to the Ulan |line worKk:

This initiative was discuswostisinthkeee2m2 $HSer atbgy awowdts a:
assumed a higher | ocal wuti liinsfartaisotnr urcattuer eo ft h7adt% ibse cnaouts eo wned
some trains would be all owe(d ntcol ufdoilnl go w aalnlootohne rl oaol prse)a dtyh aotn a r «
the section. The increase in capacity on this capacity

l'imiting section was estimatéE€detbobael 2cé6smtph. adbosmodating
initiative would be redundaznotneisf 1a nadn dwh2e ni sATtMSe rnweafsor e est i mat
i mpl emented or i f Widden Cr$ededk |lloioopn wa$s2 Oblugdi)l.t . .

T 1200km/ h running of down tAdidns$ional detailed analysis and
1640 m train option is proposed t «
Unli ke for Muswell brook toecoNaidabmitj onnbyeasien®RCGhe
permitted speed of down coal trains on the Ulan line to
100km/ h is estimated to provide mropmsédbwoekst.i Thapproved,
curvature and grades al ong tthhree el iyneea resf fteoc tdievieilvye rl.i nlihte dcoowsnt
trains to below the currentwolriknsi tt oo fa c8cOoknmmiohd aftoer 1n6udcOh no ft rtahien ¢

journey. Hence increasing twheei gpheerdmiatgtaeidn sstp etende tcoost of ot her
100km/ h would not provi de npurcohv ibdeen ecfaiptaciint yc yucpllei ftti men oar si mi |
capacity. increase in the wutilisation rate |

Widden Creek | oop and i mplementat:i

Train Length

Byl ong Tunnel

Train |l ength on the Ulan [ine is |Ilimited to 1,543 metres,
which is the |Iimit for the HAhtkouyYh!|tky HBbkam Whpbpeewas only
Operators have | ong shown iwotrekrse sftr oimn tihnet roordiugciinnagl |uonncgoemp | et ¢
trains on the Ulan | ine. Thle nies stuheato fc o normegnecre dt riani nls9 1li5s. Thi s
di scussed in general in Secttunonel2. which was built to a rel af

was consistent with the practices
Past analysis by the HVCCCremdeARVEntoladi omatoacerns in a

introduction of trains that were |l onger than the current

|l ength without complimentarySpevesitmahtywouhdréeadetbwa pot e

net reduction in capacity dhueealttoh tahned isnaafbeitlyi toyf odfr isvuecrhs tdruaei nt

to fit in some | oops. particulates from diesel emission:
di esel engines from heat emissi on:

The 2020 Strategy discussed the analysis by ARTC

that found the most cost effPetavekeewagi toqguatrbodumeni bageng

trains without negatively i2ndpla2c tfionugn do nt hcaatp atchiet yp oilnlvuotlivoend e mi ¢

delivering a series of i nf rwaesltlr ubcetluorwe reenchoarmnteenndeendt ss aofne tthher e s |

Ulan |Iine and bet ween Mus webl asbirsootkh ea npdu rtghee tpiomet ,(i . e. the ti:

optimised for a 102 wagon terxaiitni,ngort hle6 40u nnmeetlr eassnd t he ti me t |
to enter the tunnel) was reduced f

The required scope includednexeendion@O0OSamdytdsl | ow

|l oop to at |l east 1,670 metres (providing for 15 metres
clearance at both ends of th€&heérmesadltanduggeenddnghaothhis
Kerrabee and Baer ami | oops .beDuaeb Iteo tgoe obger afpunryt her reduced. Ho\

constraints, these | oops wopurdg en eteidnet owabse aedxetgeunadteed fboyr t he t |
850 and 700 metres respectinvoelfyur tAhse rt haen ableyssti ss owaust icooornduct ed.

l'i kely involves extendi ng tehnevilrooonpnse ntto wahrodusg he aicth woatsh earp,p riotp r i
al so has a consequenti al e ftfheicst iosfs uree,d uacnidn ga trheev il eewn ghtahs onfo w |
the section, and given that this is the capacity |limiting

section, it would also provide meganérbbdb upéi heaini ssaek pas

capacity beyond the direct tbheante fhiatv eo fb etehne el xopnegreire ntcreadi nh.av e b ¢
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managed through maintenance and in some cases

modi fication of air icmthalkées. MYy eedwismed thotPan hway

qguality issue it has been assumed that if any persistent

probl ems appear with a reduceTda lpltts gkh otwisme ,h ei tpriog elcitlselryequired t o ad
that they can be managed, i ralpadiing kynrsealaitniitmenaiemch | ocal sectio

temperature monitoring notinm@qtuhatesttudfmel taier most | i kely and prospe

temperatures are heavily infwiddnaead by tdmite AT MSi.r No projects are r

temperature and wind conditipomposed for contracted volumes beyond t
initiatives.

The purge time that needs to be achieved depends

on the volume and investment TBhenlacdat.i diheofmiemaantunof the | oop proje
time is 16 minutes as of thiFs gu®ar FhEhe@raijrcquesaliidteyntn évieadwassume th
determined that a 16 minute npurcdeantgieme owacwlrd elmég actual train perfor
acceptable and this has nowflheanmei.mpl emented.

Four mwothé of train data eiltheées side afSsumed that the rail conne
January 2020 has been used tMouanalPy @ stalneg bne mef moves from its curre
achieved. west of Bengalla junction to the east of

Ql 2022 as per Modification 4 to the Mou

The overall capacity benefdevelfopmest pappreevals |imited
because t hlei miatpiacg tyyecti on on the Ulan |line is
bet ween Baerami and Kerrabee Kiwhu-Bés Avowd dt hee preferred investment p:

resolved by the delivery of tWi dneen Crheelnolsdop i krelagnvol ume forecast
equivalent project) rather #¥YHashblwse s$édet ipanmhwatyweéen meet the prospec
ops thlateniamdloudBotBylshimgv tpwarnmevlays wi th and wi

a

Murrumbo and Bylong | o

Whil st an overall capacity benefit is not achievable at
e
e

this time, the observed reducNdtoen timatmitnh emuen cdhremaplhwvsayshow vol ume at
of around three minutes bet Wasweddwnm o0kn Ipd aacse d )h et rsalirppd us capacity o
reduces transit time, and i < aplalce ttyolbeniuded tsecmoroem of the corrido
rapidly recover from failureaavemtasnigien itnlliepeardeat Dliercapiaci ty enhan
no benefit for Up trains as ptriveeetsernvi cdhe owadhmote i ncrement is on t
traverse the section in underapa®imiyndtiensting section.
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Most Li ke Most Like Prospecti Prospective with

Project Name Q Q a 2
ANCO (no "/ ANCO / "A ANCO (no ANCO [/ "ATMS

Coggan Creek we - - - -

Murrumbo west € - - - -

Wi dden Creek | c - - Q1 202! -
324 Km Loop - - = -
Mt Pl easant | oc - = 5 -

Tabl-2-P4oject timings under various demand scenarios

NotldProject timing is based on the | ater of when the project is requi
capacity given other capacity constraints.

ATMS has been assessed as Wavlingne he t empeta ¢ aly
potential to Ilift wutilisation by five percentage points,
which would take utilisation Demam d/ 0&dmn d 7c3a ppbade ibteyt weeyensect or
Ql 2022 and Q4 A2Q26% i mpTHWemenngsnrecommended in this Chapt
average train speed has al scabeenh adasoumumenett hodol ogy set out i
in Fi-ur@h#d4s chart shows both cor
The strategy and achievablpgraeaspmedtriame Yolrumes for the propc
i mpl ementation of ATMS is theopebijieoct uadfi ngn AJiIMSBg
review informed by progress in the finalisation of the
system safety case and the prAocharitsashowi mg forecast surplu
i mpl ementation of t heWessyts taecnmpaa dhsoandt henbBast, under the most

I'nl and Rail corridors. The ¢unfrast rjucd gemenstceinart Matwi @Qh ATMS
2025 is a realistic target for iFnvyleehmewdst atth eo ns aonie AalnvaSl yosni s w
the Ulan line. The graphs are calculated as the

the most capacity constrained sec
I't is important to emphasi BMTChandtare seq@Uiev @lf e btented itthe di
from ATMS, and the timeframeaemfaond iampl| empratcatiyedm,s athewn i n F
somewhat wuncertain given the nature of the technology.

Under both scenarios the vol ume
Accordingly, if access holideecseasshsltowemstulman capacity can
certainty around the deliverswychf tdoediet aoralnoca@mpaict vy isthoirg f
preferable to continue with the design and approval s
process for |loop projects inl rparmas i el wWilt Methe

i mpl ementation of the technology projects. This

approach minimises risk and gAsvedn stchussts etdhé nd €hiagneand, the ¢
approvals processes represemtera eehabhcedl yosmahé 2019 Strate:q
proportion of the total projtéene emrpeondatore, Thnid i gsads acitsukal
at modest cost. In the eventrtamatcvobomei geoswst ogether with
approximately in line-twirtrh ttclaé¢ cUbaéetagtloamydwdlolrtti me, to f
expenditure on | oops would dtlranmatet ymbe of wvalue in
expediting construction | ater in the planning period.

This is sho®nfon Fhgutbhrée volum
infrastructure scenarios with ATM!

Mus wel -Br@amkmi ne transit time has
\297 kem
Existing short passing loops \
| Koolbury
Ulan @ Existing long passing loops B
4 engalla
435 km ,_ﬁmommmmo point 2939m _—{ Muswellbrook
@ Potential project Bengatla ioad point M NZ88km
N Wilpinjong Mangoola r'v',' Pi
a2km Sandy - g oun, S Ml Jeasant 7
N Cogga?ggckreek West Extension Hollow : Mt Arthar foad point s 274 km
¢ A\ m 4 Rpishn ooy - B & Sy
Wilpinjong load point o | TR p ":ﬁm- £ s Drayton load point =\
! ) Coggan Creek — Widden Creek ~. ]
Wollar f Eo 353 km ~ P {
Wollar \s 397 km \ " N B @324 Km Lgop
/ Kerrabee M5km “\‘ . Denman
Murrumbo s6zim /" © 347km
371km 7\ & Yarrawa
Bylong N
383 km =5 ]
~ Murrumbo West Extension
374.1km
Fi gueeUldan Loops
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Ulan Line Demand and Capacity - Most likely volume at 73.5% utilisation Q1 2022 to Q4

2026 (with and without ATMS in 2025)
Demand as at Bengalla. Capacity calculated as demand plus the minimum surplus capacity west of Muswellbrook. 2020

100 benchmark train performance
ATMS (75%)
n
w0 73.5% U'
m I-l r 4 - >

J—-—-—-—-‘rn'rLH_/— -
MY

1|
Utisallonback

MTPA
&

e Capacity

) IHIIIIHIIII T

[ e e e e I e e e L B e e e e e TS e e e e e NI S e

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Fi guBeCodnceptual pat hway for investment to meet Most Likely volume scenari o.
NotldUnl abell ed changes in capacity reflect changes in volume on the port side
Not2d8 No i nvestment is required for Contracted vol umes.
being illustrative of the likely performance for all |l oad points.

A scenario without ATMS is provided in Figure 4

Transit time generally improves over time as demand
declines.

Ulan Line Demand and Capacity - Prospective volume at 73.5% utilisation Q1 2022 to
Q4 2026 (with and without ATMS in 2025)
Demand as at Bengalla. Capacity calculated as demand plus the minimum surplus capacity west of Muswellbrook. 2020
100 ~ benchmark train performance
ATMS (75%)

Back to 70% Utilisation

90— ——— Widden Creek
TBS%Uﬁisaﬁon I PR
80
il
70 4
uﬂ

60 73.5% Uilllsanon

.| U i1l
ESO s Prospective Volume
Contracted Volume

40 s Capacity

10

I A e e e e S i i S e e '

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Fi guAeCodnceptual pat hway for investment to meet the Prospective volume scenari
NotldUnl abell ed changes in capacity reflect changes in volume on the port side
Not2d8 No i nvestment is required for Contracted volumes.
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Bengalla - Muswelibrook

Mt Pleasant - Bengafla s Mision toanes of coal per anaum
150+ Million tonnes of coal per annum 166
%40, 130
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2 Bl =y
"o 100
100 w0 [
80 -0
Utan - Moolarben » v 7a
» Milkon tonnes of coal per annum 0 :
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o

Moolarben - Wilpinjong

| e —— Milkon tonnes of coal per annum 91 M2 2 R WS AN QT W W9 A0
|o——— I
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|
0
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207 km

Mangoola - Mt Pleasant
Milllon tonnes of coal per annum

o
M2t W22 HQ) Wae S M5 QT AB He9 N

¥ 8 & 8 8 2

3

2020 Q2 I Q4 36 WGM @ 2 N9 M0

o
021 M2 W) N4 W6 AW AT VB NGB W0

Mt Arthur loop o
Drayton loop ™
Antiene loop

o34 Im

ALY

= "i%ong
A

NowdelLiddeNHunter Vaiey Yoop
Ravensworth Washery loop-2)

Wilpinjong - Bylong B
Miltion tonnes of coal per annum viong

S =

Femdale - Mangoola
Bylong - Ferndale Million tonnes of coal per annum
Million tonnes of coal per annum

5 & & 8 3

| »
\ o ®
0 ®
0 =
0 » ——
WX AR ML) W2 NS 206 AT 228 N9 X9 »
»
ww Prospective Demand (mtpa) '\ng o e o e T o T W N A W IS WM @ NI 279 030
wss Contracted Demand (mtpa) \‘ {
Capacity with Prospective \
Scenario Scope (mtpa) 1 R
Capacity with Contracted PR
Scenario Scope (mtpa) \ {
Fi gubevod ume and capacity on the Ulan |ine
Ulan line surplus capacity - most likely scenario (with ATMS) e Paths per day

e MT per annum

18.00

16.00

14.00 ’_I

12.00 /
1000 /_—’

38

Paths per day and MT per annum

g
\\

4.00
/\ [, -
- > /—\ Z
i 72020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Fi gubeSad eabl e surplus capacity in paths and tonnes for Zonar2 under

io with ATMS

Ulan line surplus capacity - most likely scenario (without ATMS) e Faihs per day
s MIT par annum
18.00
16.00
gum
§|2.m
£
£ oo
§. 8,00
§ 6.00 e
e 7\ /
200 =
g e\ N— N e N—
0 3 mz2 2023 2024 2025 2026 2027 2026 2029
Fi gu7-&a4 eabl e surplus capacity in paths and tonnes for Zoneat2 under
ATMS
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Ulan line transit time (with ATMS)
Predicted transit time Muswellbrook - Ulan mine
5.00

Hours
~
8

1.50 Contracted (with ATMS)
==Most Likely (with ATMS)
@mProspective (with ATMS)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Fi guBeFodr ecast transit-Uliame milutnseweulnldeerroockont racted, most | ikelksand prospective
as per -Tawilteh 4ATMS

Ulan line transit time (without ATMS)
Predicted transit time Muswellbrook - Ulan mine
5.00

Hours
N
a
8

150 Contracted (without ATMS)
= Most Likely (without ATMS)

am=ProSpective (without ATMS)

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

FiguBeFodr ecast transit-Uliame niuseweulnldberroockont racted, most | i kelksand prospective
as per -Tawiltehadut ATMS.
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| NCREASI NG CERARPRAWEHN
MUSWELLBROOKHAND ERMI NA

Cont ext Al though this sectcioan Haseiaglhlt o
and passenger trains from the Gun
The MuswéllTkebmook|l s sectionliimeg heplcws etwd daily return Sincg
the Hunter Valley networ k. Anmdajaordiatiy yofr etthueg nc dvlails wmail 1 éég ook
in the Hunter Valley connectvotlaunmehiod pmaratlt onfe atntse trhatt warola,l dc
which includes a number of lrcarmclsed hafs waryiiderl. e Mditeh . passenog
Al |l of the corridor is at | @eadtordduwblaendt mank dwiwtnh t dhieg riofail c & re
sections of triple track andidcepdiopatred ohaulel ¢ otsrsa oK fcampacity
coal from Maitland to Hexharhoaded direction. However, there

¢ H

] ¢ 7 H

3 i 3 § <

15 5 5% i 4 éz i % i ] i

0
Newcastls

Nundah Minimbah Alancebs
Bank Bank

- Bsnpats
« 1 Floasant

Bengalla op

Du[al\e |

Stroud Roa

Antiene loop

* Sagders Grook . ppacan iinonder

Hilldale

Whittingham Junction

Minimbah Bank

M Tncnsypop
1) Thormy Balford

+ Warkworth

Branxdon
Minimbah

Saxonvale kop
- Bua

Peiton branch line /
+ Aver

Kurri Kueri

Cesanock (7

Pelton ¢  Kooragang Island
/ Ranbury Junction)

3 Port Waratah
Scholny-Street Jinction N7 | 3

+ Tt Broadmesdow /\-"‘ Neowvesetln

Fi gu-ieThS%e Nundah, Mini mbah and All andale Banks.
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the corridor and flexibilitwaddeygtedthy stplae i tnlgr @aes thigdhk as 14 minut e
sections, that the shadow efoffe®dtr agft otnhed umassemgem the Up direction.
services has a relatively |Iimited effect.
There were no capacity constraints idei
The major issues affectingthdeamphe bapaeieny on this section and t
Muswel | brook and the terminaoles foarenamead Waoys,t he Gunnedah and Ul an 1
junctions, the continuous f ISdw adfegtyr aviarss ,anandnpe fofviegneerit on t he perfo
flows into the terminals. in the 2019 Strategy, there would be no
on this section and hence it was deter mi
Headways was no requirement to update train perfo
Muswel | brook to the port for this Strate
Headways are fundamentally a function of signal
spacing and design. Drivers slhtoudoulde adll syo omd yn etved tskeaet in a | ive
a green signal on double traak,  roeamemat, taHdy td@aimoet willdwi deal ly ope
down in anticipation of pot esmpteiealsl yvnanaacwhnteewrei ndhea sreedi on run ti me.
signal. To achieve this outddme, tdetyr alion nmeeds treshid tat in drivers e
|l east 4 signals behind the tsiaginmlisnp fwhaorth s@utsteast tthleen giogrsdlow, cr ea
a driver encounters, and theasexatdiamge ebdyarnd,onafeolbotwhng trains tha
at green. Signal spacing al d maepdhdsitty.take into account
train speed and braking capability. Signals need to be
spaced such that a train trav@drlirienrgt adorttrsa anaexd muan wsmpesddo not tri g
and with a given braking capealgiuliirteyneman fotromniyn htelrelway projects. In
di stance between a yellow amAd M& medcsiegisalon lthisomection it will fu
cases these constraints stanthet ®pevearliam, einviwlinante nc aswe tiht t rains ab
becomes necessary to go to & hfei fmti mi sniugmn sla,f ewidtilmtaance in all <circums
pulsating yellow indication.can be as |l ow as four minutes. On Minimb
Nundah banks though it will still be des

There are three major bankswdstraimasbefngterepthe bank on the same
grade) on theMMdusgwahnldbseeck i mpanbat hat on these sections ATMS woul d
particularly affect the headway snaflomr etdruaitn o;n Nwn dhaetm dBvaryk compared to
Mi ni mbah Bank and Al llgndalhefBxrld (kigowudéd isg.
steep grades on these banks slow down trains to such

an extent that it is not posslitbhlhead obedrnt ad sns lame ca dtelgautatfeor t he pur po:
frequency of trains irrespectciope off lwowkclfmgelpy otstpecti ve vol umes th
signals are spaced. This thenmorceeui raemd a etglaitred tthreamle etdo f or any si gn
achieve the required capaci tAys. dA stchuisrsce dt rn aac IKC,h aprt ese@qond here is |ike
Up track, exists on all thrderofeatrheg majlovebagnlod. ATMS bet ween Muswe

Singleton and the current ATMS i mpl ement
ldeally, headways on the wétbtetegyrhaorthireomtargeted for Q2 2027.
Muswel | brook to the terminalMashd®mdlt bei sohsketgntosbave a relativel
that trains can depart at r aagwl dro itmtee mwanbe,r a@rfd iad erl ockings and t
additional trains join the metmwedrik stiwey |Icdre gledtatiivetly d ess. Hence
spare path without i mpactindg oavamai nlhien eonudr apfrnotgh®shnr,oliln 2029 . As
headway target needs otnocebe arocwmud s&dmiimutChapter 2, there may be opp
vol ume exceeds around an avarcaed ecfat&4 tphatshd i pnerf rchanye, i f there i s an
or 245 mtpa at current average train weights.

Junctions
Whil e this principle has been adopted in the

signalling design for new worktser & haere rhwmmer mmwg jawsn gteitons on the Hul
been any projects directed gm@medi fnied avlolr k avth er edgircdadien <ioqridli ct s at th
spacing. interfaces impact-29n capacity (figure 5

The 2019 Strategy calcul at e Redpdtacaelmetntaiodr the | ow speed, hi gh mai |

performance between Muswel |l Hruomloudrsd atrlobangloMtas tflamd was compl eted i
the first time. This actual Tthi&i npdgataa el avrage luyn dwealtiakatned o reduce th
previous theoretical cal cul antaiimns®e.nance task and increase reliabilit
have any significant effect on train spe

Ef fective headway is at arnawnrcd i®nt.o 10 minutes in

both directions south of Minimbah, though the data has
dentified a short peak of arWhintdt ilRghmdamujtierscti on turnout speeds we.|
approaching Hexham. Headway tionc’rOe &sned sh fi inr tcloenrj unmpg ttitoen wi t h t he 80 kn
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* 00 Phawsant
Bengalla loop

Anvil Hill loop

Drayton loop

Newdell/Lidde/Hunter

Mi ni mbah bank project, and t hMusgwellclthroomo kh ajsumc ttihareest ands ap:
track configuration as a reguwintctoafontshae uMdi niomh ok merld t o sequ
third track project. This alsliowd el adadcdedk trnaierss ttoo Ganinte dtalhe an
branch without needing to fisnggna fsilcatntbeatuwmden lodadedins fron
mainline trains. Accordingl ynetamiss aj trmctgieomuimbehi @l xonfl icti
efficient. agrade junction.

Camberwell Junction was upgMWhdédae tao |l eiveh oDfeedngestion at |
turnouts in conjunction witlprtesenNunmndalkrbamltt laict e dt vaoad kumes,
project, though the speed omnt hédewmaleltocmll @aamllyismist astshueni ng
practical speed. design in the live run train plan

Mt Owen Junction has sl ow spead ytsusnwowdt actual train arrival
However, the | imited volume 20rl@dmsMtgg@weredme &arag timatreal ity th
its junction does not have arei geinffraantngi npacti demabl e press
capacity. The pattern of departure of train

shows that there are frequent ins

Ravensworth | oop, which wafSopreweéouishg bheategrmraeleedlased onto
into the Newdell | oop, was separatednisn th@iI3 aard i qicoearsi stent
a new junct-speewithrhoghs amd & htadl diimge. This necessarily me
|l oop. gueue at Muswell brook waiting for

does not occur in the Up directio

Newdel |l and Drayton Junctitoms siavegl betmaalpgriades are natur a
wi t h-sipiegld, | ow maintenance appnoathk.tWhi)enthien.
was primarily maintenance driven, the speed upgrade
means that these junctions arfAeNQO gthdryi zezdrf iZ iiesntl.oAsi ng t o i n¢
di scussed in Chapter 2, thenteaisn @dpeemdrn quignpanded nfsorand how
renewal of some of the signaiulsiwed | dgwioxkmdmuimcdti omhasened at i nm
junctions, but this is not doiveenenltty Pdamaeirt yrain pathing al

better sequence trains through Mu

Wards River
Muswelibrook
St Heliers
Grasstree
Duralie laader
Antiene
Drayton Junction "
Antione loop Y Stroud Road

Denman
Ravenswort Newded | w Owen loop
. ” Junction « MY O
by
B
Glennies Creek (Mt Owen) Junction
Ashion siding Nundah
Rixs Creek (Camberwell) loop
V: Hilldale Vallarob
Camberwell Junotion A~/ Wallarcboa
Martins Creek
Wambo loop Singieton
Whittingham Junction G
. Paterson
Mt Thorley Toop J&axo‘nvare
<448 Theris unction 3
« Warkn Beiford Branxton
Karuah
Minimbah Mindaribba
Saxonvale loop
Lochinvar
Telarah
Maitiand
g R -
Pelton branch line ™ SymondSeBo
Bloomfield loop. YOO
Kurri Kurri « Diviuttoce \
Cessnock \
Hexham
Pelton Sandgate Kooragang Island
Hanbury Junctiorf
Port Waratah
Schaley Street Junction N7
. SOy Newcastie
Teralba loop
Figu-2eMas tl and, Whittingham, Newdel | , Drayton and Muswell brook Junctions
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Performance through Muswel |l mppolo xd onaltk | lye 4f5urctoradr pat hs per day. Thi

enhanced by ATMS, as discussceodtiimu@lsagtoerbe2.reached in 2025 under th
vol ume scenarni ol ibmbt acdboevsen 48 pat hs per

Past work done on potentiadaynfbamandcdoee sofil uteaanls 45 paths per

at Muswell brook identified sgnogrni fliikaedty secratari®ot.i on and
environmental challenges that would suggest that any
infrastructure solution is onRgr wdd2h, ptuhes uHWQCEMSHs part of its 20:
vol ume growth, and hence comMaesdteiror, aamppmpesadeesScaenari o analysis, ha
|l evel where an infrastructunédesel utsi mm in®ewdndwai chathloe ding track at
an environment of dynamic management of
I'n the medium term, prospetThivei yotomei gr ewt hwif r o mHVCCC model | i ng
both the Ulan and Gunnedah R®di3n IWinéds ANCO Homeamn 1 completed, the
that such a solution may berracenaddy. confidence that there will be
hol ding track at this Il ocation with curr
The best physical solutionfodeonasts edndsopet dtiradnal agpkanning assun
heading east from Muswell brook, which offers the best
operational outcome and val ueTHioy jmometyi gn vwinl It hreemain a focus for .
constraints. strategically and operationally, to ensu
flows from the two single |Iines are inte
The replacement of the HuntetoRikherddédubMusect eac€k eefgi ne south of Mus
bridges on the Ulan Iine immediately west of

Muswel litsr coukk rent | y abei ng eaeidiviet €di ngham br anch

an opportunity to cost effectively create double track

bet ween Muswell brook and BengART@& dvng etqhue retdoritn netewor k of branche:
future. The new bridges, to Whe tdaelnighearmed ob WMtmiTh o020 23%,, Bul ga and Wan
are being constructed on a rmeowmmalnil gnrkemtwnl eaasvitme WMhen ti ngham branch

the option of wusing the existing alignment for a second
track. This network was the subject of intensi
2014 in response to concerns that the br
I f and when there is an emeougl dgcoetedi bot e urohepstream congestion.
consider an infrastructure HVICCICIi amg,r etelde adpttihans twimel tthet t he capac
further assessed to determi he ameht nedlwoe kf owra smo m@y meparder of 30 mt
once signalling modifications proposed b
ARTC has previously assesseudbsbdeuemtriey hiomp!| evimentted, were taken int
an infrastructure solution mMay ulmde raequialed oduumet of around 29 mtpa w
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el

prior to the signalling modimfai matinamsce dogpe stmengft hate tt e mi
model |l ed capacity was consembeatalvgned to the rail side disru

consideration for the coal chain
Track capacity on its own maxiami 9rmdgrt mé omamgmi nwidtey of trai

greater than this. Key issueotian assaeksicmgpatche ycapacity
wer e:

This was the primary driver of
f Management of train fl ow,t hien Mi @érMaibcathlaanrd ttenrimidnalr ack, and

departure filtering and talcehifeevaes icholng ienxutoeurst fdfow has al so
staging at Whittingham Jwmmtsitaructtd oanc coefs st hteheHexham hol di n
single track sections, and

No further tightening of train
T Peaking, which historicalbleenhdsdemxdeededd atshenelc®e¥% sary to s

TMTC all owance. forecasts. The recent rollout of
and the port terminals is expecte
The roll out of ANCO betweesi ¢Mai ftil aadt andenth@&npedtabil ity to
terminals in late 2020 furthlheriaadi ptag tiemni mpr avianagst r @i vi ng
flow to help mitigate theseairpsamelsthe ability of the system
the dump stations.
Contracted and most | ikely volumes are comfortably

within the agreed capacity Iliénltndi, Nbaut Sprospective vol ume
peaks at 36 mtpa in 2024 and 2025. While the track
capacity to achieve this is alvhad |Hwbnteer c\aglalceay yc dalmiitmsd wmsi tlrly
be a function of system issueuo®al Aoadiescu ®send niah sCh #MMCSr Car r i
1, this is a matter for theKWdW€@@ang | sland (KCT) and NCI G K
Whil e the coal |l oaders are owned
Continuous Train FI|l oservices (PWCS) and the Newcastl e
Group (NCIG), much of the track i
A key issue for efficiencytatmitmal ¢ eirsnilnedsedsby hART@eand a
for the dump stations to recointeod!| eadnthiyn AROIL.f |l ow of
trains. When the flow of trains at the dump station is
interrupted, this creates a dTihreecQarurnirregctoovre rladd ceerl oisss tofe ol
coal chain capacity, except atmad tlke |l ®oxtad¢retd ti matt he hi ghly deve

Hunter Valley surplus capacity - most likely scenario with ATMS —Faths

w—Tonnes
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Fi guBeSadl eabl e surplus capacity for Zone 1 under the most |ikely volurt
Hunter Valley surplus capacity - most likely scenario without ATMS ——Faths
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FigudeSad eabl e surplus capacity for Zone 1 under the most I|ikely volu
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precinct, with extensive railPWainadamdpmplsatseerowdpd migt yYa asard ewhyol e i s
of activities. This includeshst eeINCpGo st n,ameen tadien eraipaedty of 66
product for both third partyalsodihgteiecsarand ari meraals for its two dump
concentrate export in addition to bulk export grain for
both GrainCorp and Newcastl e AlglriprTevimdwnsally |lioadretri.fi ed rail network
There are also |l ocomotive amsdpwpaoagdn cuemwindi ngegrandal capability have
mai ntenance facilities. completed. Any scope of work required fo
volumes will be dependent on the details
The Carrington coal faciliitnesemeact adeeBhamnceémwmaht s omdscapacity at
and 2 unloaders. While there are nominally 10 departure
roads, these range in length 0 dmmels&met aesatCo 863
metres, all of which are shorter than all coal trains, other
than the short trains used f oRForAacsdsatr swerrplicse sca@adiyt y,woin both pat!
of the three arrival roads wameacddmmombastte | 8§ kewgygwom!l ume and infrast
and |l onger trains. with ATMS, i s s3hownA isnc eniagruirce vwbi t hout
ATMS is showa.i Mhikisgurse cial cul ated as the
The Carrington facility hasumapl essvcapaamieiny adbn atplpe omast capacity co
l'imit of 25 mtpa. There is s®md i @omporatsisuimi yngt @ €Xp pred cent TMTC.
this slightly, though there may be environment al
challenges in doing so. Vol ume and capacity by line sector usi .
calculation methodol ogy set out in Chapt
PWCS Kooragang | sl and is bfei ¢ efr.e cTohnifsi gcuhraerdt fsorows both contracted
modern rail operations. |t paossheaeparet wrod umeasdd ofrorn hiet proposed inf
four dump stations and four sfcwlpley i :nicd uali Ingd A&rMSi.val roads.
Provisioning and inspection activity, which had
historically contributed to congestion, has been moved
out of the departure roads. Locomotives continue to
shuttle between Kooragang and Port Waratah but this
has a relatively minor impact on capacity.
Muswelibrook - Drayton VABrS ivaL
- Milion tonnes of coal per annum
Muswellbrook o
Bengalla loop biskers, o 5
iRy | . - i
MiAthur loop oo Antioss i £
Drayton loop s b;p Orayton Junctid oy Stroud Road
Newdell/Lidde®Hunter Valley loop omE D XM N N T XA XS W ::
Ravensworth Washery 100j ?:&‘;1;"‘ i‘m Owen ioop 1
Drayton - Newdell \ 10 Maitiand - Bloomfield
- Million tornes of coal per annum \ so o Million tonnes of coal per annum
‘: P Rixs Croek (Carbgrwell} locp r.q.lf:n”t::nme:l;x:rza;num Hiltdale :’:

Whittingham Junction

Newdell - Mt Owen
Mdlion tonnes of coal per ar

Bloomfield - Port

nnum Milion tonnes of coal per annum

[ Saxonvale

Taop o
i / Junction

T mm omn oW oww o ww omT W T A

Belford

{

Branxdon

\ Minimbah

Saxonvale kop

Wittingham - Maitiand

Pelton branch fine
Milion tonnes of coal per a /

Prospective Demand (mtpa)
wem Contracted Demand (mtpa)

Capacity with Prospective

Scenario Scope (mtpa)
e Capacity with Contracted

Scenario Scope (mtpa)

Fi gu-f€evosl ume and

Sandgate

\Kaoragang Island
/ Hanbury Junctiorf j

‘Poﬂ Waratah

Scholay-Street Juncton N

5’”"’"‘*’“”‘: RS Newcastie

Tefalba loop o D=4 &
| 7 h

capacd NgwdMaustwled | br ook
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PROJECT | NFORMA

of a -msltame | oop between 299. 100km
Cont ext (2.170km long) .

This chapter aims to provideTlheddptoponakddéwoaipl wod ItHencl ude
projects that are proposed toigohl kbveaegtfiencapaniatly t vy, i nvol ve
outcomes, though some of theapdofettuserehaiseeasd windll atoenrf i rm i f
years of the prospective scenmaos$®i age netrdc ¢t wverbed.uplghriasded or
chapter has been included inthbdel sbpategis¢s ucitnoen/22Plex ati on.

following feedback from stakebmimdecs. Phase 2 works on the pro
submitted to the RCG due to the g

ATMS and ANCO are discussedcoilnd.detail in Chapter 2.

Mount Pl easant Loop Further assessment in the early
required to determine the i mpact

Phase 1 of the proposed MtriPdleasmaaltapedjttctgwasnd conditior
endorsed by timgd eAMTAC projecappteeal ag grobepaccess for constr

the Operational Steering Commiptatcees (t©O®S @), aicreniulryesi dent s, | €
2013. Due to the Il ength requindedefrori ctelse red iogian aloiny .
proposed western extension Phase 1 comp eted
(approx. 4km) and the assocCurrent Statu:’-\UgUSt 2013 hi's
optionseactmian | oop is propoTime to compl 30 mont hs
capacity of the Bengalla t¢c _ JI an
. Cost estimate $33 m )
Line.

Cost esti mate As at end of Phase 1
The Phase 1 Concept AssesSsment cunsiuel eu 11 Ve

different options for the BéMigdidant oCvmat gdol & G@dt i on

including combinations of extensions of both existing

|l oops and the reeommemde®deamd dPhase 1 of the proposed Widden

l oop. The recommended optiornidrnvraelede Dyt hédrec OBLt romc tlitorebruar
detailed analysis of the options

Old Bengalla
Road

Fi guflePréboposed Mt Pleasant | oop
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Bylong Valley
Way

FiguRePréoposed Widden Creek | oop

di scussed in the Baerami to aKemwmarn abheaanh¥®3lkmnclecsp) oad to provide off
Preliminary Options Report @(bunéene2Clilt)y a&amdl dbdédeudmtop for future i
Baerami to Kerrabee (353km lnmaom)t edlapEleement ary

Options Report (Jan 2012). Phase 3 (devel opment

Current statu halted)

The Concept Assessment Re|_.
Time to compl 48 mont hs

RCG in April 2012, recommen
crossing |l oop between 355. 1Cost estimate $53 m d)
(2.145km |l ong). Options to .

. Cost estimate As at end of Phase 2
Kerrabee | oops were conside
geography of the semgdiimtn.| HHopreater, a mi d
Wi dden Creek was determined to be the |l east cost

option to achieve the capaciMlyr oby érth ovelWe st Loop Extension

Foll owing endorsement by théehRG@ florofPhaize p3 otpmsed Murrumbo West

commence in March 2019 t he Ettainlsédndegsiogrecandvas completed in June
environmental approval work |lwaxatsmpini tofi nthe tBwd odigs ¢ uetne | precludes
packages of work. The detailodd adecidgonwdoopompl emedease the capacit
to 100% allowing for an ear IMurgs wbnhios diooBytl ®m ngu steeaméromn of the Ul an |
(upon their request) to be prhaparnréae fcomsprdegreas vipdn otne f or increasi
Phases 5 & 6. A draft REF hadhibesrmcgriomarnead | hasead doarf fering extensic
the completed environmental s<ictte oinnVetpisgati ons. The

project was not approved for progression to Phases 5 &

6 and ARTC were instructed toThelRhadd WoCdkmrsc eomt tArsessment consi de.
project meaning the designs |wermpe exdtenfsiimalsi ©dd btod hi Muue umbo and Byl
u

for construction status. Thito dihreectuilo mgwagy alWlaes ed dn 8t0hen the count
updated total project esti matuemnexceadidng h®#50mlmeaendi mgldi ti onal earth
project approval would be reguiuiecdvitaa an | Ervviatenméntsalgrade, the ex

| mpact Statement (rather tha&aurammbBbBF)watsheremynmended. The recommende
increasing the duration of tolpe idel iinedwdeshadulextkeoyomd of the exis
the timeframes for volume i doropadeomof37tlh® 90&kimevtadnt374. 397km (3.307k

customer s. providing a total Il oop Il ength of 5.277kn
Site access constraints willITheomptriopwe etdo | m@pa extension retains si
significant risk for the corsitmyctsiigmaphasneg Wiutnkta onal i ty, includes
temporary river crossing indlhucedlievettherdoeswelngpsedr requires the exte
design. The required propertcwulaequissiatnidonanvwdvesnetxt ensi ve eart hwor
completed as part of the nowehalithnedgPlagsacld usespe.equired to stabili
cutting slopes. Whilst the commencement
The proposed | oop includeswar kmajom tbhé dgeojaecbbswas approved the pr
the Goul burn River at 356. 6k%bmequttentdegsipdrmaecd on hold prior to the
structure includes sufficiemtnywisditblstfamr italhe woew st roamc k hplsuphase.
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Country End of
Existing Murrumbo et

Loop

Eastern Portal of
Bylong Tunnel

Fi guBePréoposed Murrumbo West | oop extension

The main benefits of the pdioposreenobpopbinoms ewehati denti fi ed
provides greater operationalbeftlwexinbiKloiotl bu(wi tamdt e gabi Idiutry ntg
park two trains in the | oop)AbenmndereaqulioropmeEnxt etnci @gmadcge oj ect .
ease between Bylong Loop and the Tunnel and all ows
crossing of three trains withlihe thhempleectta d nCo McheptmaAssess men]
isks to the planned projectansehkecdwmlse omr @fticdhe exi sting Aber

-

environmental approval dur atkiomn butrtye (@enviMusmweéntbalook) . The c
constraints of the site (indingédndes e miutmbee, odndanvestedatia
species, flora & fauna etc) opred atth ® nrad quniordeed |liamgd desktop pr
acquisition. Further work wouwlvikesbhe gadmmplnet esd iiln ttyhes ear ches,
early stages of Phase 2 to daswselsepemitt iagat ie;orvi moasmemesal desk
for these risks.
e posed | oop extension ali.
Clr If & 1 statuzgiie ! cc‘mpleatc—éqaui‘]sHihtgion on the Eastern side o
Time to compl 28 months and is | ocated between 299.335km
(0. 765km |l ong). The project was s
Cost estimate $48 m )in February 2013 with a recommend

Cost estimate As at end of Phlakieect on hold aselhaoes2aditdrb:
the then capacity demand forecast

Aberdeen Loop Extension

The minimisation of property ac
Phase 1 of the proposed Abiemtdeedudtoiopn Eat ensti @ainni ng wall s a
was endorsed by the OSC in November 2012. Three

New England
Highway

. SYPE B
Existing Aberdeen
Loop

Fi guAePréoposed Aberdeen | oop
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proposed access road has be Phase 2 combl eted
opportunity for further invCurrent statusSoctober 20145,
Phase 1 compi BBgefo compl e29 months

Current status January 201§

Cost estimate $19 m 1)
Time to completi 26 months

Cost esti mate As at end o° Phase 2
Cost estimate (1$13 m )

Cost estimate biAs at end olePnags%nl LOOp

Togar North Loop The Parkville to Murulla section of th
was initially nominated for duplication.
Phase 1 of the proposed Tofgalrl Nwirnd fLoopbeatsaonl yedbp wamid
endorsed by the OSC on 10 Deecé¢mbeni n2@12.0 Devearme preferred solution
options comprising both stamceétaoorike clapg@ags tggndnl adhps area.

extensions between Togar and Parkville were

investigated during Phase 1 oA Rhthes el olgaCoMmoapgth Assgessment was subsei

project (311km Loop). undertaken in 2013 which assessed a tot a
options. The recommended option from thi

The Concept Assessment Repoonsi enheddoansfedabytodbpebet ween 325. 680km ar
RCG in January 2014, recomma8rrded®4dksnt and al one | oop

bet ween Togar and Scone that is |located as close to

Scone as practical. The ot herTthle nfsd asirkeidl iotpyt i sothnisd ywefrer t he proposed
di scounted due to site constmudisetqueqnnidly o mpéwdled in 2014. A minor
crossings and the increasedplroepgtstedoft onewet Phalser dquirreacdigement wi th
for the alternate options. Tlkeosnmamdeal comenfli gup adti ohogampri sing a s

North was determined to be thheopl éodsctateastonopthieomdotwn side without si
achieve the capacity objectienegory between 325.666km and 327.240km (1

long). This option was approved by relev
Phase 2 of the project wassktakeholdeby itmel RCiGngnt he RCG for progr
October 2014 proposing a st ®&hasleoBe ilno@® ll4docati on on

the Up side with modified simultaneous entry signalling
bet ween 310.345km and 311. 957khhe (lla & 2wim Il olnegg)constructed on the do)
Phase 3 works on the projectxwarne ngl adcdedyl @n | h eled aind whil e the compl
early 2015. design does include minor encroachments
land it is planned for these to be batte
The proposed | oop can be caodjsacerct eldamwdtanacd the existing corridor
current rail corridor |l and (thauaglkdl.edsi ngpwiclall beorr edei meca the ma
for construction). The earthwecrakedi mal hdghllyi meacti ve clays that ar
stabilisation to reduce the samdwambttueodf. ombdrves viearl, tfhuartt hneeredtsest i ng wi | |

to be removed from site whilcargsewvdar alutculnv ermtes naxd mihmsre to deter mi
underbridges require replacesmearmt |larsdatexine tainomse dwsreidndg o reduce the
the | oop construction. earthworks. An existing passive |l evel cr

New England
) Highway

Muswellbrook s

310+345km

Fi gubePréoposed Togar North | oop
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49

Sl Gonnedah |
S °

-

327+240km

Muswellbrook s

\

325+666km

Figub-&®r®@posed Wingen | oop

the north of the | oop needsrtec olmenemplgarnt a dend ttoo camaentmene e Phase
protecti-Tojmpewnviltihghft s and bel Ipsr oajse ctth ewapso sniatti osnubonii tt ed to t he
the Il oop will impact on thebexingtiphagcleadveln cdodsgdsi ng
sighting distance.
The proposed | oop position has
It is noted that a more cemasad ompti bObnmiwaismipsienvg otulsé yconstr
di scounted based on the recamdmnarceced ®&ptainadd oprdoVviedieng crossi ng
the then required forecast dddtsi am e@aapanidt y oatmiami mecdecede in
cost. The alternative optiomeiss detmitlsl odv Bil laadIf®rfdor
devel opment i f the additional capacity offered in this
sec.tilon is required (43'9~thurrent statuphase 1 completed
addi tional cost of approxin September 2012
.Phase 2 compl_.
Current Statu‘September 20:Tlme to compl 39 months
Time to compl¢32 months Cost estimate $38 m d)
Cost estimate As at end o° Phase
Cost estimate $20 m d,

Cost estimate As at end of Phase 2

Bl andford Loop Pages River North Loop E

Phase 2 of the proposed Pages R
e nPchoarssee dl boyf tthhee (S @ poors eld7 BD dacnddm lwe id o A oloZps waesmp |l et ed as a part

Seventeen initial options w&RraemgramdDupwed att 0 osi ghhtoj ect devel op
comprising stand alone | oopdhep®@agiesg Rliarees Nomd hl dopp Extens
extensions between Murull a amnd hPagéedheRicoenp| ceddreidn W HVA Project
Phase 1 of the Blandford LodmptgdojApact | 2012.

The completed Concept AssesdmentProgecmmdrhasidi |l ity Report
stand alone | oop constructedRaonmget DapUp caitdeonofprtohect, presen
existing track between MurulMaa codn@ OM®Br, r urecrodnime ndleel a st aged
assessment included a numbei mpfl eimewnd attii @gat iodnd he duplicati on
including utility searches, igeottackrsi ¢l beeskhtompduced as den

assessment and environment alPaggesk Rioprs Nandihed oophextensi on
l'imits of work for the propdsed Ilthep tweme pil aemteidf idagp| amdta on

signalling arrangement plan was prepared, however no

track and civil designs have Bhdas e ex nofdetvled opreaj g mtr pgrheeposes

project. extension of the existing Pages F
side between 355.835km and 356. 809

The proposed standal one | olopngncludes all owance for

simultaneous entry signalling and is | ocated between

346. 350km and 348.300km (1.950km long). The
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™ 346+350km [}
BN TR

Fi gu7-r®@posed Bl andford | oop

The proposed loop extensioflctha Ib@nNcohot rKeatre & o0 | Duplicatio
within the existing rail corridor (though Il easing wildl be

required for construction accTelse )Ar dichlee wotrk sKa mked aild es echtei on of t he |
requirement to extend/ modifyideewiast inmgni mraderdt f@wck duplication (desi
culverts and a new turnout ats tplae tcodntrhy evrod kofc otmpe elt@a@p i n i nvesti
extension. These works are s wfcfrieaisentt of ahet teapracst yl iokeltyhe Liverpoo
vol ume scenario with ATMS. of the network.

Phase 3 works on the projectA Wwhrasendt Comdempsedsts@essment for the LI
commence due to changing cafRanigtey Dde@hmarcdti Boweverj,ect was compl eted
if the prospective volume sceO®Adriiadent itflye nmoatn loiukélime for a staged

vol ume scenario without ATMS$oinstrealti ©oed otf hermet pti on to duplicate
Phase 3 works, which includad igntmemsi drastea tome t Areddglhem model |l ed cap
tunnel at approximately 360kmquwirlelmeme srequired and that
scope has been assumed in this Strategy.

The existing Pages River and Chilcotts

Phase 2 compleweered subsequently delivered in this area

Current statu March 2013

Liverpool Ranges Duplication project the
Time to compl 32 months the constrained section between these tw
Cost estimate $91 m d)
. The Liverpool Range Duplication project
Cost estimatelncludes Phase 3 works .
study was subsequently completed in Marc

Muswellbrook essas

Country End of the
Existing Pages
River Loop

355+835km il

— R i h

356+895km

FiguBé@rd@posed Pages River North | oop extension
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Highway

364+600km

{365,785

FiguB-é&@r®posed Ardglen to Kankool duplication

Ardglen to Kankool Duplicatikery wasmpdateaitl ed wihtehicmitheal pat
completed UHVA Project Feasipbiolgirtaynmeéesi gn dated April

2012.

Phase 2 completed
Current statusMarch 2013

Phase 2 of the project pr

existing single track Main Time to comple47 months

Kankool on the Up side betyv .

368.786km (4.386km |ong). 71C0St estimate $86 m )
Report was submitted to theécost estimate As at end of Phase
Phase 3 in March 2013; howevec:, (ne neat phnauasec ui v ucge

works on the project were ndte brndorsGatte pSoagrtebs laoop Ex
that ti me.

Phase 1 of the proposed Bells G

The duplicated track will bBetewmsnisomupt @deoin whe e@mpdorsed by
side and is planned to incl Nbeetmbermi2lod 2ea Man@rofc onsitveas nt s
on the existing alignment atexsévemalshloodatQuoms nals Wwelolp aneant

extensive retaining structudeoptdoalcladwerf drort héder elewsiiged tr ai
earthworks to be completed et whearn tthenehiaghl ropdk ons were the
cuttings and the adjacent higlkkwaysing the capacity of the Br

section by extending either of th
The environmental approvaleffids ohitshipsosecti ovnl dr bextvemdi ng
an Environmental | mpact Statement that will represent a

—

\

398+290km

Fi guleProposed Bells Gate South | oop extension
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Werris Creek ~
Caroona Road

Fi gu-i@dP6oposed Werris Creek North |l oop

The Phase 1 Concept Assesssmeati conkodes edefe@uconsi dered to increas
di ffering |l engths for the Belfl ¢$d hGatBel $cutChntleodm &Metrensi €Cmeek to Bur
The recommended option incl odhes Wen reéxt &€n iekn Nofr tthhd oop was one of t

existing Bells Gate |l oop fromcdMnehd®lkdmttoo aZh4 e&@0Kkrmhe previously re
(3.490km) providing a total clapgagiltegn pthh) ecft i ¥ e41@kmng with the Werri

Loop and the Burilda South Loop Extensio
The proposed | oop extension retains simultaneous
entry signalling functionalitiyhe imrcdpadseed tWer ruipgr@rdeelo fNorth | oop i
one |l evel crossing to activeuprvetrectriepn ., acreeneuwitr,esantohéher cul vert ext

relocation of 3km of the exil®tvieng cgiogmsalngc ailplge ardeut eFh&andcope used a
involves extensive earthwor Kdhewidtehiinveary a&rseada madret aincilrugled t he assun
very |l ow CBR soils. The recammpermnd&atmadreltyo 2b6qg@mé@m3Be of excess eart hwo
Phase 2 works on the projectcowdd rbet peubmintetnéed yt s ttolcekpi | ed on site.

RCG due to the project beir- -'--~~-~~ -~~- b~!+
CUT T EQ G statusphase 1 completed

Mar c h 2013

Further assessment, based .
. Ti me to comple31 months
volumes, of the option to ¢ t he
existing Quirindi loop woulCOSt estimate $25 m /)
stages of Phase 2 to confirCost estimate As at end oif Phase 1

solution for progression through to the next phase.

Phase 1 conplSedtéd h Gunnedah Loop

Current status January 2013

Time to complet39 months An options assessment was undertaken i

. three options investigated around the ex
CESE sl mate (U9 m crossings between 465.885km and 470.520k
Cost estimate bAs at end of spgaésenibetween Gunnedah and Curl ewi s. T

selected and approved by the relevant st
Werris Creek North Lionepuding the RCG for progression to Pha
consisted of a standalone | oop between 4
Phase 1 of the Werris Creek6®8o6thkmoop was
endorsed by the OSC in February 2013 as part of a
submi ssion considering the thTtlheee PhaSesmmcs2i Dibhett weamdBa&lulbsequent Phase

Gate and Burilda (Werris CreeelojkRypgadaAs,s eWasmreing sCrweale compl eted durin
South & Werris Creek North) 200iRe wdeéthaitlhed i arvalsgtdigataoafon wor ks incl ud
the options investigated are deingdds<cead iiom toHe uwerdritd es, geotechnica

Creek Bypass, Bypass Extensihgmddr@audtiitc anmdeBypags of the | ocal drainag
Extension North Options Repadretsi @Masr,cten0Xd)h.ment al approval and propy
negotiations.

The Concept Assessment Report recommended a

simultaneous entry crossing | Duwrpi rbgettwee nprddj3e clt9 Okenw éloopment the fin.
415. 060km (1. 870km-dasnsgg)We rOmitsindn ggutratbyn was confirmed as providing
Creek, extend the | oop-s eitilsémuditaaereadmud Ewitlrdy miidgnal | ing system wit
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Kamilaroi
Highway

Muswellbrook e

466+730km

Fi guiePoposed South Gunnedah [ oop

positioned between 466. 730km and 468.593km

(1.863km |l ong) . T Prepare an updated project REF
updated document approved

The existing passively protected | evel crossing at

468. 650km wi ll be upgraded tof legbveapeotedt aonahgsedxecutio

on an assessment of the revisegrpoppsktprbetabe for tbhstructio

adjacent crossing.
Phase 3 ¢

0]
Current StatusDecember 2

As the Phase 3 scope was - 2
number of activities wildl
designs and assessments are
current standards and | egisCost estimate As at end ofy

construction. These activitiCea!lilngpguda tlhe ofpl I owing:

rTime to comple24 months ,
l

~ =

Cost estimate $18 m

T Review and update track and civil designs

e

mpl et ed
0

Phase

Collhley gPrhaa sleo olp Qpornocjeepctt Aveasse sesmreort s €
wer e

RMS Wor ks Authorisation [DPeheads e( WAD)o increase the capacity

T Review and update desi gnsDeasesmbeeira t2eddl 2wi tFlo utrheopti ons

Emerald Hill and Boggabri
f Negotiate and execute a rmewnpWAD ewi tah sRMS1idal one |1 oop
506 .kiM@0O(1.920km I ong) named
T Review and update signalling designs

Access to Kamilaroi Highway via
corridor access and Binnalong Road
(approx. 7.3km to Highway)

S TUrrawan
K —

506+700km /
504+780km

Fi guid8Poposed Collygra |l oop
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The proposed |l oop will be poicaattd pmopedret Wp siedat ménts required to
the existing mainline and hdoumaean ilomc atag certi @l mi Miumi ¢® t he presence
the i mpact on existing infr@dtarsiudtcune /viitgh!| modiefaicaatvieosoi |l s and t he
required to a single existidprunder lArcigdigdes.i tPromviofi dranfdomequired to
simultaneous entry signalli mdesa&s imeestiimgaltided wiatyhilrrad to the adj
the concept signalling desi dmop position as a part of these early F

The recommendation to comn Phase 1 completed
on the project was not submCurrent statlUpecember 20 kL2
project being placed on hol Time to compl 36 months

Cost estimate $23 m d)

Further assessment, in the

wi || be required to determi Cost esti mate As at end o3 Phase 1

2021
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