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1 Introduction
Bengalla Mining Company Pty Limited (BMC) operates Bengalla Coal Mine (Bengalla),
whgih gs loiaPnt gE Phn Uppnr HuEPnr Vallnt of NSW, approxgmaPnlt 130 km EorPh-wnsP of 
Newcastle and 4 km west of Muswellbrook. Bengalla is bounded by Wybong Road to the 
north, Bengalla Link Road to the west and south, and the Hunter River to the east 
(Figure 1).

Bengalla is an open cut, strip mining operation where mining advances generally to the 
west based on dragline strips approximately 60m in width. Pre-stripped overburden is 
removed by loader and/or excavator and trucks, in advance of the dragline operation and 
subsequent coaling. Mining is conducted by an equipment fleet consisting of a dragline, 
loading units, trucks, various other ancillary equipment and approximately 400 full-time 
employees. 

BMC is seeking Development Consent under Division 4.1 of Part 4 of the Environmental 
Planning and Assessment Act 1979 (  &A AiP) Po faiglgPaPn Phn ioEPgEuaPgoE of opnE iuP 
coal mining largely within current mining authorities for a further 24 years as shown on 
Figure 1.

The Project is generally comprised of: 

 Open cut mining at a rate of up to 15 Mtpa ROM coal for 24 years continuing to 
utilise a dragline and truck / excavator fleet; 

  xPnEtgEn mgEgEn  Po Phn wnsP of iurrnEP opnraPgoEs;  

 AE ouP of pgP OvnrburtnE  mplainmnEP Arna (O A) Po Phn wnsP of Drt Crnnk whgih 
may be utilised for excess spoil material until it is intercepted by mining;  

 Processing, handling and transportation of coal via the existing CHPP (to be 
upgraded) and rail loop for export and domestic sale;  

 An additional CHPP stockpile and ROM coal stockpile; 

 Continued use, extension and upgrades to existing coal infrastructure;  

 The construction of a radio tower;  

 RnloiaPgoE of Phn  xplosgvns ManazgEn aEt Rnloat FaiglgPt;  

 Relocation of a section of Bengalla Link Road near the existing mine access road 
to enable coal extraction;  

 The diversion of Dry Creek via dams and pipe work with a later permanent re-
alignment of Dry Creek through rehabilitation areas once stability is established;  

 Relocation of water storage infrastructure as mining progresses through existing 
tams (gEilutgEn Phn SPannt Dgsiharnn Dam);  

 The construction of raw water dams and a clean water dam;  

 A workforce of approximately 900 full time equivalent personnel at peak 
production; and  

 SupporPgEn pownr aEt waPnr rnPgiulaPgoE gEfrasPruiPurn. 
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Figure 1 Locality map (source: Hansen Bailey, 2012) 
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DC Traffgi  EngEnnrgEn  Pt  Pt was iommgssgoEnt bt HaEsnE Baglnt oE bnhalf of BMC Po 
undertake a Traffic and Transport Impact Assessment for the Project. The purpose of this 
assnssmnEP gs Po form parP of Phn  EvgroEmnEPal ImpaiP SPaPnmnEP ( IS) bngEn prnparnt 
by Hansen Bailey. 

Through reference to the Director General’s Environmental Assessment Requirements 
(DGRs) as wnll as a submgssgoEs lnPPnr from Muswnllbrook Shgrn CouEigl, Phn followgEn 
study scope items were identified for the Traffic and Transport Impact Assessment: 

 AiiuraPn prntgiPgoEs of Phn roat Praffgi nnEnraPnt bt Phn  rojniP (SniPgoE 3). 

 An assessment of the local and regional road network, with particular regard to 
iumulaPgvn Praffgi gmpaiP assnssmnEP (SniPgoE 3), ioEtgPgoE assnssmnEP of Phn 
nxgsPgEn EnPwork (SniPgoE 2), aEt proposnt Enw roat gEfrasPruiPurn (SniPgoE 4).
This is also to cover emergency access, travel time performance, an assessment 
of nqugvalnEP sPaEtart axlns ( SAs) nnEnraPnt bt Phn  rojniP, aEt Phn movnmnEP 
of ovnr tgmnEsgoEnt loats (SniPgoE 4). Thn followgEn roats arn Po bn assnssnt: 

o Bengalla Link Road;

o Wybong Road;

o  ttnrPoE Roat (gEiorporaPgEn proposnt tgvnrsgoEs);

o Thomas Mitchell Drive;

o SknllaPar SPoik RouPn; aEt 

o Thn SPaPn Roat NnPwork gEilutgEn DnEmaE Roat aEt Phn Nnw  EnlaEt 
Highway. 

 A roat safnPt gmpaiP assnssmnEP of Phn abovn roats (SniPgoE 5). 

 An assessment of the potential impacts of the development on the capacity, 
efficiency, travel time, and safety of the rail network having regard to the strategic 
objectives and cumulative impacts for the passenger and freight rail network 
including a review of impacts to relevant railway level crossings. This is covered in 
SniPgoE 6. 

 Details of interactions with the approved rail corridor for Mount Pleasant Project 
(SniPgoE 6). 

 Details of Project-to-Port or Project-to-customer transport movements, train path 
avaglabglgPt, aEt aEt rnqugrnt ragl gEfrasPruiPurn works (SniPgoE 6). 

 Mitigation and management measures that would be required to maintain, and/or 
improve the capacity, efficiency and safety of the road and rail networks in the 
surrounding area over the life of the Project. This is covered in each section and 
also summargsnt gE SniPgoE 7. 

 Details of the existing interactions with and potential opportunities to join inter-
mine arrangements for maintenance and/or upgrade of public roads, particularly 
Thomas Mitchell Drive. This is covered in various sections and also summarised in 
SniPgoE 7. 
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Thomas Mitchell Drive. This is covered in various sections and also summarised in 
SniPgoE 7. 
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2  xgsPgEn ioEtgPgoEs
2.1 Road network conditions 

The key roads in the surrounding network include: 

 Bengalla Mine Access Road; 

 Bengalla Link Road; 

 Roxburgh Road; 

 Wybong Road; 

  ttnrPoE Roat; 

 Thomas Mitchell Drive; 

 SknllaPar SPoik RouPn; 

 Denman Road; and 

 Nnw  EnlaEt Hgnhwat.

These roads are shown in Figure 1 and described in the following sections. 

2.1.1 Bengalla Mine Access Road 
This road extends eastward from Bengalla Link Road and provides access to Bengalla 
administration, mine and office area.  It passes just north of the current coal handling and 
processing area. It is owned and managed by BMC. 

Bengalla Mine Access Road is a two-lane-two-way (2L2W) configuration (Figure 2) with a 
60 km/h speed limit at its western end and a reduction to 40 km/h at its eastern end in 
approach to the Mine Infrastructure Area. Two speed humps with a 20 km/h designated 
speed limit (along with extensive signage) are also located on the Bengalla Mine Access 
Road to maintain safe speeds while entering and exiting Bengalla.   

Figure 2 Bengalla Mine Access Road 
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This road will continue to provide access to Bengalla for the Project. There may be some 
minor realignment work required to accommodate mine infrastructure. However, this is 
not regarded as a major impact as there is ample space to the north of the road to 
accommodate both the relocation of the road, as well as its intersection with Bengalla 
Link Road. 

2.1.2 Roxburgh Road 
Roxburgh Road is a rural 2L2W road running from north east to south west under the 
iarn aEt jurgstgiPgoE of MSC. AP gPs EorPhnrE nEt, gP iommnEins aP BnEnalla  gEk Roat 
near the Bengalla Link Road/ Wybong Road intersection. It extends south west for 
approximately 8.5 km and meets Mangoola Road.  

Originally this road commenced at Wybong Road at its northern end. However, when the 
BnEnalla  gEk Roat SPann 2  xPnEsgoE was iomplnPnt, whgih nffniPgvnlt lgEknt up Phn 
original southern portion of Bengalla Link Road, with Wybong Road, the new terminus 
point became Bengalla Link Road. The Bengalla Link Road/ Roxburgh Road intersection 
is a T intersection with Roxburgh Road as the western and terminating leg. The 
intersection has a channelized right turn (CHR) configuration consisting of an indented 
right turn lane for southbound traffic on Bengalla Link Road. 

Roxburgh Road carries a very low volume of traffic. This is largely in part due to access 
restrictions put in place by Mangoola Coal Mine which prohibit any of their project traffic 
from using this road. 

2.1.3 Bengalla Link Road 
Bengalla Link Road is a 2L2W rural road connecting Denman Road at its southern end to
Wybong Road at its northern end. The original 6.2 km length from Denman Road to 
Bengalla Mine Access Road was constructed as an access to Bengalla (Figure 3). This 
roat gs uEtnr Phn iarn aEt jurgstgiPgoE of MSC. 

The remaining 2.9 km section from Bengalla Mine Access Road to Wybong Road, known 
as Phn SPann 2  xPnEsgoE, was iomplnPnt gE 2009 Po fulfgl BMC’s commitment to the 
Muswnllbrook Shgrn CouEigl’s (MSC) Western Roads Strategy (1997).  

Figure 3 Bengalla Link Road, looking northbound from north of Wantana Dairy. 

Thn iomplnPgoE of Phn SPann 2  xPnEsgoE was irgPgial Po provgtn aiinss Po oPhnr ioal 
projects. These included the Mangoola Coal Mine located approximately 7 km west of 
Bengalla Link Road on the southern side of Wybong Road; and the future Mount 

5 Hansen Bailey
Environmental Impact Statement   September 2013
Continuation of Bengalla Mine

Q Traffic and Transport Impact Assessment DC Traffic Engineering Pty Lt



Bengalla Continuation of Mining Project—Traffic and Transport Impact Assessment
DC Traffgi  EngEnnrgEn  Pt  Pt –ABN 50 148 960 632 Page 5
c:\users\dcaz1846\desktop\private\bengalla\hb-proj-0003-01 bengalla traffic and transport impact assessment revg.docx

This road will continue to provide access to Bengalla for the Project. There may be some 
minor realignment work required to accommodate mine infrastructure. However, this is 
not regarded as a major impact as there is ample space to the north of the road to 
accommodate both the relocation of the road, as well as its intersection with Bengalla 
Link Road. 

2.1.2 Roxburgh Road 
Roxburgh Road is a rural 2L2W road running from north east to south west under the 
iarn aEt jurgstgiPgoE of MSC. AP gPs EorPhnrE nEt, gP iommnEins aP BnEnalla  gEk Roat 
near the Bengalla Link Road/ Wybong Road intersection. It extends south west for 
approximately 8.5 km and meets Mangoola Road.  

Originally this road commenced at Wybong Road at its northern end. However, when the 
BnEnalla  gEk Roat SPann 2  xPnEsgoE was iomplnPnt, whgih nffniPgvnlt lgEknt up Phn 
original southern portion of Bengalla Link Road, with Wybong Road, the new terminus 
point became Bengalla Link Road. The Bengalla Link Road/ Roxburgh Road intersection 
is a T intersection with Roxburgh Road as the western and terminating leg. The 
intersection has a channelized right turn (CHR) configuration consisting of an indented 
right turn lane for southbound traffic on Bengalla Link Road. 

Roxburgh Road carries a very low volume of traffic. This is largely in part due to access 
restrictions put in place by Mangoola Coal Mine which prohibit any of their project traffic 
from using this road. 

2.1.3 Bengalla Link Road 
Bengalla Link Road is a 2L2W rural road connecting Denman Road at its southern end to
Wybong Road at its northern end. The original 6.2 km length from Denman Road to 
Bengalla Mine Access Road was constructed as an access to Bengalla (Figure 3). This 
roat gs uEtnr Phn iarn aEt jurgstgiPgoE of MSC. 

The remaining 2.9 km section from Bengalla Mine Access Road to Wybong Road, known 
as Phn SPann 2  xPnEsgoE, was iomplnPnt gE 2009 Po fulfgl BMC’s commitment to the 
Muswnllbrook Shgrn CouEigl’s (MSC) Western Roads Strategy (1997).  

Figure 3 Bengalla Link Road, looking northbound from north of Wantana Dairy. 

Thn iomplnPgoE of Phn SPann 2  xPnEsgoE was irgPgial Po provgtn aiinss Po oPhnr ioal 
projects. These included the Mangoola Coal Mine located approximately 7 km west of 
Bengalla Link Road on the southern side of Wybong Road; and the future Mount 

Bengalla Continuation of Mining Project—Traffic and Transport Impact Assessment
Page 6 DC Traffgi  EngEnnrgEn  Pt  Pt –ABN 50 148 960 632

c:\users\dcaz1846\desktop\private\bengalla\hb-proj-0003-01 bengalla traffic and transport impact assessment revg.docx

Pleasant Project which (once commenced) would be located generally to the north of 
Wybong Road and to the north-east of Bengalla Link Road. This aligns with the Western 
Roats SPraPnnt bt provgtgEn a prgEigpln aiinss rouPn Po Phnsn Phrnn ioal projniPs aEt 
thereby minimise mine-related traffic on other local roads such as: 

 Wybong Road to the west of Mangoola Coal; 

 Kayuga Road (including the narrow heritage bridge over the Hunter River); and  

 Roxburgh Road, Mangoola Road and Reedy Creek Road (there are prohibitions in 
place preventing the use of these roads by Mangoola Coal traffic). 

Bengalla Link Road is signposted as an 80 km/h route to the north of Bengalla Mine 
Access Road, and 100 km/h to the south. The route provides a reasonable geometric 
sPaEtart wgPh 3.5 m laEns aEt noot qualgPt ilnar zoEns. IE parPgiular, Phn SPann 2 
 xPnEsgoE from BnEnalla MgEn Po WtboEn Roat ioEPagEs snalnt shoultnrs aEt gEtnEPnt 
right-turn lanes at the Bengalla Mine Access Road, Roxburgh Road and Wybong Road. 

The section of Bengalla Link Road immediately north of Denman Road carried 830 
vehicles/day in 2011 (as indicated by traffic surveys carried out for this project in 
SnpPnmbnr 2011). Hnavt vnhgilns makn up 12% of all Praffgi. 

The Project will involve a realignment of Bengalla Link Road by approximately Year 20 to
allow for mining activities to progress to the west. The impacts of this realignment have 
bnnE tgsiussnt gE SniPgoE 5.2. 

2.1.4 Wybong Road 
Wybong Road is a 2L2W rural collector road that runs in an approximate east-west 
algnEmnEP bnPwnnE Phn GoltnE Hgnhwat aP SaEtt Hollow, aEt Katuna Roat, Po Phn wnsP 
of Phn Muswnllbrook PowE inEPrn. IP falls uEtnr Phn jurgstgiPgoE of MSC. 

Thn 16 km sniPgoE of WtboEn Roat bnPwnnE Phn GoltnE Hgnhwat, SaEtt Hollow aEt 
Mangoola Coal Mine is a low volume road generally consisting of a sealed width 
between 6.0-8.0m.  

The 7 km section between Mangoola Coal Mine and Bengalla Link Road is a higher 
standard 100 km/h road with an 8.5 m sealed width (2 x 3.25 m lanes, and 2 x 1.0 m
sealed shoulders).  

Wybong Road is also well furnished with linemarking, curve warning signage, 
guideposts, and safety barriers where necessary (Figure 4). These upgrades were 
carried out as part of the Mangoola Coal Mine’s Early Works Program. This section 
carries approximately 1,000 vehicles/day. 
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Figure 4 Wybong Road, west of Spring Creek (looking west). 

The Bengalla Link Road/ Wybong Road intersection is T intersection configuration and is 
located approximately 7 km east of the Mangoola Coal Mine, and 2.9 km north of 
Bengalla Mine Access Road. The intersection priority has been adjusted such that 
Wybong Road West leads directly into Bengalla Link Road forming the priority route 
approaches to the T intersection. The eastern portion of Wybong Road from Kayuga is 
the northern and terminating leg to this T intersection. This is commensurate with MSC’s
WnsPnrE Roats SPraPnnt whgih plains nmphasgs oE BnEnalla  gEk Roat as Phn prgEigpln 
route for access to the three coal projects – Bengalla, Mangoola Coal and Mount
Pleasant Project.  

Thn lownr prgorgPt assgnEnt Po WtboEn Roat  asP gs also approprgaPn as Phgs rouPn, 
including the Kayuga Road narrow heritage bridge over the Hunter River, is not a 
sustainable long-term access route to Muswellbrook.  

The eastern-most 10 km section of Wybong Road between Bengalla Link Road and 
Kayuga Road passes to the north of the Project Boundary. This is also a low volume 
road whose future function would be primarily to provide access to Mount. Pleasant 
Mine, an approved coal project which has not yet commenced mining. There are longer 
term considerations for closing off this portion of Wybong Road and re-routing Aberdeen-
bound traffic to new upgraded connections. Mount Pleasant’s development consent 
allows for the closure of this section of road during mining.   

Thn fuEiPgoE of Phn sniPgoEs of WtboEn Roat bnPwnnE SaEtt Hollow aEt MaEnoola Coal 
Mine, and between Bengalla Link Road and Kayuga Road have been significantly 
rntuint sgEin Phn opnEgEn of Phn BnEnalla  gEk Roat SPann 2  xPnEsgoE from BnEnalla 
Mine to Wybong Road. The primary access route to Mangoola, Mount Pleasant and 
Bengalla mines is now via Bengalla Link Road, and then Denman Road to either 
Muswnllbrook, SgEnlnPoE (vga Thomas MgPihnll Drgvn), or Mnrrgwa vga Phn GoltnE 
Highway. The function of Bengalla Link Road in this manner is consistent with the 
objniPgvns of Phn WnsPnrE Roats SPraPnnt. 
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Mine, an approved coal project which has not yet commenced mining. There are longer 
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2.1.5  ttnrPoE Roat 
 ttnrPoE Roat gs a 15 km loial rural roat lgEkgEn Phn GoltnE Hgnhwat gE Phn souPh Po 
Denman Road in the north. It is located approximately 10 km west of Jerrys Plains and 
approxgmaPnlt 8 km souPh of Muswnllbrook. IP gs uEtnr Phn iarn aEt jurgstgiPgoE of MSC.

 ttnrPoE Roat has a 2 2W ioEfgnuraPgoE wgPh Eo lgEn markgEn aEt Eo snalnt shoultnrs. 
The sealed width is generally less than 6m and the pavement has significant patching. 
Sattlnrs Crnnk irossns Phn rouPn as a flootwat approxgmaPnlt 3.5 km EorPh of Phn 
Golden Highway. This has resulted in a deep sag vertical curve and associated 
advanced warning signs (Figure 5).  ttnrPoE Roat has a 14 PoEEn loat lgmgP wgPh sgnEs 
placed at both ends. This is an appropriate safeguard to protect the pavement condition, 
and in response to the substandard road alignment and width. 

 ttnrPoE Roat iarrgns approxgmaPnlt 760 vnhgilns/tat aP gPs EorPhnrE nEt aEt 680 
vnhgilns/tat aP gPs souPhnrE nEt wgPh hnavt vnhgilns makgEn up approxgmaPnlt 19% of all 
traffic.  As a result of the load limit, most of the heavy vehicles are single unit rigid trucks. 

Figure 5 Edderton Road, looking north towards the Saddlers Creek floodway

ApproxgmaPnlt 7 km of Phn souPhnrE-mosP sniPgoE of  ttnrPoE Roat wgll bn rnalgnEnt bt 
AEnlo AmnrgiaE as parP of Phn DratPoE SouPh Coal  rojniP (HaEsnE Baglnt, 2011). Thgs 
will result in the new route projecting towards the south-west and intersecting with the 
Golden Highway approximately 5 km west of its current intersection.   

 ttnrPoE Roat also ruEs Phrounh Phn wnsPnrE porPgoE of MgEgEn  nasn (M ) 1358, whgih 
is held by Mt Arthur Coal. Mt Arthur Coal (MAC) holds an approval to realign 
approximately 6 km of the northern-most section of this road (including its intersection 
with Denman Road). 

It is envisaged that this route would not attract a significant volume of traffic from the 
Project. This is due to the following: 

 Traffgi hnatgEn Powarts Phn SgEnlnPoE woult PnEt Po usn Thomas MgPihnll Drgvn 
due to the directness and higher standard of that route compared with the poor 
algnEmnEP of  ttnrPoE Roat. 
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 Traffic heading towards Denman, Merriwa and beyond would tend to use either 
DnEmaE Roat or Phn GoltnE Hgnhwat vga SaEtt Hollow. 

 Thn 14 PoEEn loat lgmgP applgnt Po  ttnrPoE Roat woult ruln ouP hnavt vnhgilns 
generated by the Project. 

2.1.6 Thomas Mitchell Drive 
Thomas Mitchell Drive is an 11 km local road linking Denman Road to the north west and 
Phn Nnw  EnlaEt Hgnhwat Po Phn souPh nasP whgih gs uEtnr Phn jurgstgiPgoE of MSC. 
Thomas Mitchell Drive attracts a significant volume of traffic travelling between Denman 
aEt Phn Nnw  EnlaEt Hgnhwat. Thgs rouPn nffniPgvnlt btpassns Phn loEnnr aEt slownr 
moving main road alternatives through the Muswellbrook town centre. 

Thomas Mitchell Drive has a 2L2W configuration with an approximate 7m sealed width. 
There are two railway overbridges along the route – both associated with the section of 
the AEPgnEEn Ragl Spur bnPwnnE DratPoE loop juEiPgoE aEt MAC (Figure 6). The vertical 
clearance along this route as imposed by these structures is 5.5m. 

Thomas MgPihnll Drgvn provgtns aiinss Po Phn Muswnllbrook IEtusPrgal  sPaPn aP gPs 
northern end between Denman Road and Glen Munro Road. It also provides direct 
access to MAC and Drayton Mines. The sections of this road north and south of Glen 
Munro Road are signposted as 80 km/h and 100 km/h zones respectively. 

Thomas Mitchell Drive carries approximately 5,400 vehicles/day at its western end, and 
3,100 vnhgilns/tat aP gPs nasPnrE nEt (taPa sourint from SnpPnmbnr 2011 survnts). Thn 
SnpPnmbnr 2011 survnts also gEtgiaPnt PhaP hnavt vnhgilns makn up 16% of Praffgi aP Phn 
nasPnrE nEt of Phn rouPn aEt 12% of Praffgi aP Phn wnsPnrE nEt. 

Figure 6 Thomas Mitchell Drive, looking southbound towards the Antienne Rail Spur (MAC rail 
overbridge) 

HuEPnr Vallnt  Enrnt Coal  Pt  Pt (HV C) arn oblgnaPnt Po iarrt ouP furPhnr 
improvements to Thomas Mitchell Drive as part of their Open Cut Consolidation Project. 
IPnm 47 (Sihntuln 3) of  rojniP Approval 09_0062 rnqugrns Phnm to “fund the upgrade of 
Thomas Mitchell Drive, as outlined in the RTA’s Review of Thomas Mitchell Drive Route 
Assessment” (Department of Planning, 2010, p17). This will involve the following 
improvement works: 
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 Upgrade of the Denman Road/ Thomas Mitchell Drive intersection to a seagull 
configuration with an indented right-turn lane for access into Thomas Mitchell 
Drive, a protected acceleration lane for right-turns out of Thomas Mitchell Drive, 
and retention of the existing left-turn deceleration lane on Denman Road. 

 Upnratn of Phn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE Po a 
seagull configuration with right-turn and left–turn deceleration and acceleration 
laEns oE Phn Nnw  EnlaEt Hgnhwat. 

These two points above are important considerations in addressing future capacity
needs due to regional traffic growth. These have been quantitatively examined in  
SniPgoE 3. 

2.1.7 SknllaPar SPoik RouPn 
SknllaPar SPoik RouPn- IroEbark Roat- RuPhnrfort Roat gs a iollniPor roat whgih passns 
from DnEmaE Roat (SttEnt Roat) Po Phn Nnw  EnlaEt Hgnhwat oE Phn souPh-wnsPnrE 
and south-eastern side of the Muswellbrook town centre respectively. This route is under 
Phn iarn aEt jurgstgiPgoE of MSC. 

AP gPs wnsPnrE nEt, SknllaPar SPoik RouPn has a 2 2W ioEfgnuraPgoE wgPh aE approxgmaPn 
sealed width of 6m. There is no linemarking or kerb and guttering provided at this end of 
the route. It meets Denman Road as the eastern and terminating leg to a basic right turn 
(BAR) configured T intersection. The route provides access to residential, sporting and 
racing facilities, as well as retail facilities. 

Towarts Phn mgttln of Phgs rouPn Enar Phn gEPnrsniPgoE wgPh Atams SPrnnP, Phn rouPn has 
more of a residential character with increased density of residential properties and 
driveways, and streets lined with kerb and guttering and street lighting (Figure 7). 

Rutherford Road provides access to several major retail outlets including supermarkets, 
bulky goods retail/ electrical goods stores and car yards. Rutherford Road has a divided 
ioEfgnuraPgoE wgPh a ragsnt mntgaE provgtnt PhrounhouP gPs lnEnPh. Snvnral mntgaE brnaks 
are provided for right-turns and u-turns. 

The entire route is marked as a 50 km/h area and a 10 tonne load limit applies to the 
section from west of the retail strip on Rutherford Road to the western end of the route at 
Denman Road. 

Figure 7 Skellatar Stock Route through the residential area 
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It is envisaged that this route would not attract a significant volume of traffic from the 
Project. This is due to the following: 

 Traffic heading towards the south-west would tend to use Thomas Mitchell Drive 
due to the directness of that route and the higher speed limits of 80-100 km/h 
iomparnt wgPh Phn 50 km/h spnnt lgmgP applgnt Po SknllaPar SPoik RouPn-IroEbark 
Road-Rutherford Road. 

 Traffgi hnatgEn Powarts Phn EorPh woult PnEt Po usn DnEmaE Roat aEt SttEnt 
SPrnnP tun Po Phn tgrniPEnss of Phn rouPn. 

 Thn 10 PoEEn loat lgmgP applgnt Po SknllaPar SPoik RouPn woult ruln ouP hnavt 
vehicles generated by the Project. 

2.1.8 Denman Road 
DnEmaE Roat gs a SPaPn Roat uEtnr Phn iarn aEt jurgstgiPgoE of NSW Roats aEt 
MargPgmn Snrvgins (RMS) aEt provgtns a lgEk bnPwnnE Phn Nnw  EnlaEt Hgnhwat aP 
Muswellbrook, and the Golden Highway north east of Denman. This 21 km road passes 
to the south of the Project Boundary and follows the approximate north-east to south-
westerly direction of the Hunter River (to the north of the road).  

Denman Road is a 2L2W undivided road with a 7 to 9m sealed width (Figure 8). There is 
localised pavement widening at key intersections to accommodate turn lanes. The route 
is signposted as a 100 km/h route to the west and 80 km/h to the east of Bengalla Link 
Road respectively. 

Denman Road carries approximately 6,700 vehicles/day to the east of Thomas Mitchell 
Drive (Hansen Bailey, 2009) and 4,900 vehicles/day to the east of Bengalla Link Road 
(laPPnr fgnurn sourint from SnpPnmbnr 2011 survnts). Thn SnpPnmbnr 2011 survnts 
gEtgiaPnt PhaP hnavt vnhgilns makn up 11% of all DnEmaE Roat Praffgi Po Phn nasP of 
Bengalla Link Road. 

Figure 8 Denman Road looking northbound towards Thomas Mitchell Drive 

As sPaPnt gE SniPgoE 2.1.5, BH  BgllgPoE gs iommgPPnt Po upnratgEn Phn DnEmaE Roat 
intersection with Thomas Mitchell Drive. 
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2.1.9 Nnw  EnlaEt Hgnhwat 
Thn Nnw  EnlaEt Hgnhwat gs a major hgnhwat provgtgEn a lgEk bnPwnnE NnwiasPln aEt 
Brisbane via the regional inland centres of Muswellbrook, Tamworth, Armidale and Glen 
Innes. As an Auslink route, the primary funding source for route improvements comes 
from Phn AusPralgaE GovnrEmnEP. Hownvnr, RMS maEanns Phn rouPn oE bnhalf of Phn 
Australian Government. 

As an Auslink route, it is a freight route of strategic national importance, particularly in 
snrvgigEn roat frngnhP movnmnEP bnPwnnE SttEnt aEt BrgsbaEn. Thn hgnhwat offnrs a 
parallel inland alternative to the Pacific Highway, and as such acts as a detour route 
when there are incidents on the Pacific Highway. 

Thn Nnw  EnlaEt Hgnhwat passns Po Phn nasP of Phn  rojniP BouEtart aEt ruEs gE a 
north-west to south-easterly direction. To the south of the Muswellbrook town centre, the 
route is a two-lane undivided configuration with indented turning lanes/ deceleration 
lanes at key intersections (Figure 9). Nnar Phn  gttnll aEt BatswaPnr  ownr SPaPgoEs, Phn 
Nnw  EnlaEt Hgnhwat gs a four-laEn tgvgtnt roat wgPh lgmgPnt aiinss. FurPhnr souPh 
Powarts SgEnlnPoE Phn roat rnvnrPs baik Po a Pwo-laEn uEtgvgtnt roat wgPh Phn oiiasgoEal 
overtaking lane provided on steep graded sections. The route is signposted as a 100 
km/h route for most of its length except for sections passing through towns. 

Thn Nnw  EnlaEt Hgnhwat iarrgns approxgmaPnlt 15,500 vnhgilns/tat. 

Figure 9 New England Highway, looking south towards the intersection with Thomas Mitchell 
Drive on the right 

As sPaPnt gE SniPgoE 2.1.5, BH  BgllgPoE gs iommgPPnt Po upnratgEn Phn Nnw  EnlaEt 
Highway intersection with Thomas Mitchell Drive. 

2.2 Key intersections 

2.2.1 Bengalla Link Road/ Bengalla Mine Access Road 
The Bengalla Link Road/ Bengalla Mine Access Road intersection is a give way 
controlled T intersection with the Bengalla Mine Access Road as the eastern and 
terminating leg (Figure 10). The intersection has a channelised right-turn (CHR) 
configuration with a 160m right-turn lane on Bengalla Link Road southern approach to 
the intersection. 
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Figure 10 Bengalla Link Road, looking northbound towards the intersection with Bengalla Mine 
Access Road (right-hand side) 

Bengalla Link Road has one through lane in either direction as well as the right-turn lane 
in the southern approach as described above. Bengalla Mine Access Road also provides 
one lane in each direction. 

The Bengalla Link Road approaches are signposted as 100 km/h speed zones whilst 
Bengalla Mine Access Road is signposted as a 60 km/h zone in the immediate approach 
to the intersection.  Bengalla Mine Access Road approaches the intersection on a 
downhill grade. 

2.2.2 Denman Road/ Bengalla Link Road 
The Denman Road/ Bengalla Link Road intersection is a give way controlled T 
intersection with Bengalla Link Road as the northern and terminating approach. The 
intersection has a CHR and channelised left-turn (CHL) configuration including a 150m 
right-turn lane and 85m left-turn lane on Denman Road eastern and western approaches 
respectively (Figure 11). There is also a 230m acceleration lane provided on Denman 
Road to the east of the intersection to allow left-turning traffic from Bengalla Link Road to 
accelerate to a safe merge speed. 
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Figure 10 Bengalla Link Road, looking northbound towards the intersection with Bengalla Mine 
Access Road (right-hand side) 

Bengalla Link Road has one through lane in either direction as well as the right-turn lane 
in the southern approach as described above. Bengalla Mine Access Road also provides 
one lane in each direction. 

The Bengalla Link Road approaches are signposted as 100 km/h speed zones whilst 
Bengalla Mine Access Road is signposted as a 60 km/h zone in the immediate approach 
to the intersection.  Bengalla Mine Access Road approaches the intersection on a 
downhill grade. 

2.2.2 Denman Road/ Bengalla Link Road 
The Denman Road/ Bengalla Link Road intersection is a give way controlled T 
intersection with Bengalla Link Road as the northern and terminating approach. The 
intersection has a CHR and channelised left-turn (CHL) configuration including a 150m 
right-turn lane and 85m left-turn lane on Denman Road eastern and western approaches 
respectively (Figure 11). There is also a 230m acceleration lane provided on Denman 
Road to the east of the intersection to allow left-turning traffic from Bengalla Link Road to 
accelerate to a safe merge speed. 
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Figure 11 Denman Road looking westbound towards the intersection with Bengalla Link Road 
(right-hand side). 

As seen in Figure 11, there is one through lane approaching the intersection from all 
legs. The indented right and left turn lanes provide improved safety and traffic conditions 
by laterally separating faster moving through traffic from slower moving turning/ queuing 
traffic (hence reducing rear-end crash risk), and providing a safe area to queue without 
impeding the through traffic flows. 

There are acceptable entering sight distances from Bengalla Link Road to both
approaihns of DnEmaE Roat. Sgmglarlt, Phnrn gs rnasoEabln safn gEPnrsniPgoE sgnhP 
distance from both Denman Road approaches to vehicles at the hold line of the Bengalla 
Link Road approach. 

SPrnnP lgnhPgEn was provgtnt aP Phn gEPnrsniPgoE as parP of MaEnoola Coal’s commitments 
prgor Po aE  arlt Works  ronram gE 2008. 

Bengalla Link Road is signposted as a 100 km/h speed zone whilst the Denman Road 
approaches are signposted as 80 km/h zones. However, approximately 180 m west of 
the intersection, the speed limit on Denman Road increases to 100 km/h. 

2.2.3 Denman Road/ Thomas Mitchell Drive 
The Denman Road/ Thomas Mitchell Drive intersection is a give-way controlled T 
intersection with Thomas Mitchell Drive as the southern and terminating approach. The 
intersection has an auxiliary lane (AUR configuration) which allows through traffic in the 
northbound direction of Denman Road to pass around queued traffic waiting to turn right 
(Figure 12). The intersection also provides an indented left-turn deceleration lane and a 
short left-turn acceleration lane. 
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Figure 12 Denman Road, looking north towards Thomas Mitchell Drive (right-hand side). 

The gap acceptance sight distances from the Thomas Mitchell Drive approach towards 
oncoming traffic on Denman Road from the north and south are acceptable.  

Denman Road is signposted as an 80 km/h speed zone, whilst Thomas Mitchell Drive is 
80 km/h in the approach to the intersection.  

SPrnnP lgnhPgEn gs provgtnt aP Phgs gEPnrsniPgoE aEt Phn polns arn slgp-basnt sPruiPurns. 

The Denman Road/ Thomas Mitchell Drive intersection was upgraded in 2004 as a
commitment of the Mount Pleasant Mine Project. Mitchell McCotter (2010b) stated that 
these upgrades included improvements to the intersection channelisation to increase 
storage length for right-turners. 

FurPhnrmorn, HV C is obligated to carry out further improvements to this intersection by 
2019 as part of their Open Cut Consolidation Project at MAC. This will involve an 
upgrade to a seagull T-intersection configuration with indented right-turn and left-turn 
deceleration lanes for access onto Thomas Mitchell Drive, as well as a protected right-
turn acceleration lane for entry onto Denman Road. These improvements are to be 
carried out by the end of 2019 (Department of Planning, 2010). 

2.2.4 Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn 
Thn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE gs a ngvn-wat ioEProllnt T 
intersection with Thomas Mitchell Drive as the western and terminating approach. The 
intersection has a CHR/CHL configuration including a 150m indented right-turn lane, and 
a 150m lnfP-PurE laEn gE Phn Nnw  EnlaEt Hgnhwat EorPhnrE aEt souPhnrE approaihns 
respectively. Thomas Mitchell Drive provides two lanes in approach to the intersection for 
exclusive left-turns and right-turns. 

A gap acceptance sight distance equivalent to 12 to 15 seconds of travel at 100 km/h is 
available from the hold line of the Thomas Mitchell Drive approach to oncoming traffic 
from the south (Figure 13). This is considered acceptable for judging gaps for left and 
right turn movements. The corresponding gap acceptance sight distance towards 
oncoming traffic from the north was measured at 15 seconds which is also acceptable. 
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Figure 12 Denman Road, looking north towards Thomas Mitchell Drive (right-hand side). 
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exclusive left-turns and right-turns. 
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Figure 13 Looking south from the Thomas Mitchell Drive hold line towards the New England 
Highway. 

The Thomas Mitchell Drive approach is on a right-hand horizontal curve on a downhill 
nratn. Nnw  EnlaEt Hgnhwat aEt Thomas MgPihnll Drgvn arn sgnEposPnt as 100 km/h 
spnnt zoEns gE Phn vgigEgPt of Phgs gEPnrsniPgoE. As suih warEgEn sgnEs gEilutgEn R DUC  
S   D aEt T-INT RS CTION AH AD havn bnnE gEsPallnt oE Phn Thomas MgPihnll 
Drgvn approaih. SPrnnP lgnhPgEn gs also provgtnt aP Phgs gEPnrsniPgoE. 

HV C has iommnEint Phn upnratn Po Phgs gEPnrsniPgoE as parP of Phngr OpnE CuP 
Consolidation Project at MAC (Department of Planning, 2010). This includes the upgrade 
to a seagull configuration allowing for a two-stage crossing for right-turning traffic. This 
upgrade is scheduled for completion in late 2012. 

2.3  xgsPgEn Praffgi ioEtgPgoEs 

2.3.1 RTA traffic surveys 
RTA (2004a) provgtns Praffgi volumn taPa for Phn Nnw  EnlaEt Hgnhwat gE Phn form of 
annual average daily traffic (AADT) volumes. AADT is the bi-directional traffic volume 
expressed in vehicles/day. 

The following traffic counting stations are located in close proximity to the Project: 

 SPaPgoE 05.244: Nnw  EnlaEt Hgnhwat, aP Phn souPhnrE bouEtart of Phn 
Muswellbrook built up area. 

 SPaPgoE 05.037: Nnw  EnlaEt Hgnhwat aP Fot Brook Brgtnn Po Phn EorPh of 
SgEnlnPoE. 

RTA (2004a) provides traffic volume counts for these locations for the following years: 
1980, 1984, 1988, 1992, 1995, 1998, 2001 and 2004. 

Figure 14 shows Phn Praffgi volumns survntnt for Phn Pwo Nnw  EnlaEt Hgnhwat iouEPgEn 
stations. The graph shows that the traffic volumes were similar for both sites. In 1980, the 
Nnw  EnlaEt Hgnhwat iarrgnt approxgmaPnlt 7,500 vnhgilns/tat, whgih laPnr gEirnasnt 
to approximately 12,000 vehicles/day by 2004. 
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Figure 14 Traffic volumes (AADT) surveyed along the New England Highway (RTA, 2004a). 

Thgs taPa shownt PhaP Praffgi volumns gEirnasnt bt approxgmaPnlt 2.5% pnr aEEum ovnr 
the 24 year period between 1980 and 2004. As such, the traffic modelling work described 
gE SniPgoE 4 has also atopPnt aE aEEual nrowPh raPn of 2.5% pnr aEEum Po aiiouEP for 
changes in the background (non-Project related) traffic for future test case scenarios. 

RMS also supplgnt morn rninEP taPa for Phn pnrgot from 2005 Po 2009 for iouEPgEn 
station 05.244. Table 1 shows the traffic volumes for each of these years in axle pairs. It 
should be noted that the conversion from axle pairs to vehicle numbers is dependent on 
the volume of heavy vehicles as a proportion of all vehicles, and the average number of 
axle pairs per heavy vehicle. However, assuming that the relative breakdown in light and 
heavy vehicles has remained consistent over these years, the change in axle pair-based 
traffic volumes can be used to determine traffic growth trends. This more recent data 
ioEfgrms PhaP aE avnrann Praffgi nrowPh raPn of 2.7% pnr tnar has bnnE nxpnrgnEint 
between 2005 and 2009. 

Table 1  More recent traffic data for counting station 05.244 (axle pairs/day) 

Year 2005 2006 2007 2008 2009

Traffic volume 
(axle pairs/ day)

10,335 10,481 10,809 11,152 11,489

This more recent data in Table 1 supports the earlier findings (from Figure 14) regarding 
Phn atopPnt 2.5% pnr tnar nrowPh raPn gE baiknrouEt Praffgi. IP shoult bn EoPnt PhaP Phn 
data in Figure 14 is in vehicles/day (and not axle pairs/day) and is therefore the more 
appropriate basis for estimating traffic growth. 
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Figure 14 Traffic volumes (AADT) surveyed along the New England Highway (RTA, 2004a). 
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the volume of heavy vehicles as a proportion of all vehicles, and the average number of 
axle pairs per heavy vehicle. However, assuming that the relative breakdown in light and 
heavy vehicles has remained consistent over these years, the change in axle pair-based 
traffic volumes can be used to determine traffic growth trends. This more recent data 
ioEfgrms PhaP aE avnrann Praffgi nrowPh raPn of 2.7% pnr tnar has bnnE nxpnrgnEint 
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Year 2005 2006 2007 2008 2009

Traffic volume 
(axle pairs/ day)
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This more recent data in Table 1 supports the earlier findings (from Figure 14) regarding 
Phn atopPnt 2.5% pnr tnar nrowPh raPn gE baiknrouEt Praffgi. IP shoult bn EoPnt PhaP Phn 
data in Figure 14 is in vehicles/day (and not axle pairs/day) and is therefore the more 
appropriate basis for estimating traffic growth. 
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2.3.2 2011 traffic survey results 
IE SnpPnmbnr 2011, Phn followgEn mgtbloik Praffgi taPa survnts wnrn iarrgnt ouP: 

 Bengalla Link Road, approximately 200m north of Denman Road. 

 Bengalla Link Road, approximately 300m north of Bengalla Mine Access Road. 

 Denman Road, 300m east of Bengalla Link Road. 

 Thomas Mitchell Drive, 200m south of Denman Road. 

 Thomas MgPihnll Drgvn, 200m wnsP of Nnw  EnlaEt Hgnhwat. 

 aih of Phn mgtbloik survnts ioEsgsPnt of a brnaktowE bt tgrniPgoE aEt a brnaktowE bt 
vehicle type according to the standard Austroads 12-bin classification system. The 
survnts wnrn ioEtuiPnt bnPwnnE 8-14 SnpPnmbnr 2011 aEt iapPurnt Phn full 24 hours 
each day. 

A turning movement survey was also conducted at the intersection of Denman Road and 
BnEnalla  gEk Roat oE 8 SnpPnmbnr 2011. Thgs was iarrgnt ouP bnPwnnE 0600-1000h 
and 1500-1900h. 

All survey locations have been shown in Figure 15. 

Figure 15 Traffic survey locations 

From these surveys, the following peak periods were identified: 

 AM peak: 0600-0700h  

 PM peak: 1600-1700h 

The intersection turning movement volumes and midblock volumes for these two peak 
periods are shown on Figure 16 and Figure 17. 

18
Environmental Impact Statement   September 2013

Continuation of Bengalla MineHansen Bailey

QTraffic and Transport Impact AssessmentDC Traffic Engineering Pty Lt



Bengalla Continuation of Mining Project—Traffic and Transport Impact Assessment
DC Traffgi  EngEnnrgEn  Pt  Pt –ABN 50 148 960 632 Page 19
c:\users\dcaz1846\desktop\private\bengalla\hb-proj-0003-01 bengalla traffic and transport impact assessment revg.docx

Figure 16 Existing AM peak hour volumes as surveyed (May, 2011). 
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Figure 17 Existing PM peak hour volumes as surveyed (May, 2011). 
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The following points need to be acknowledged with regard to the traffic volumes shown 
in Figure 16 and Figure 17 for the year 2011: 

 The 2011 traffic volumes are representative of an 8Mtpa production rate. This is 
2.7Mtpa less than the currently approved 10.7Mtpa maximum production rate. As 
such, the traffic volumes for the base case (approved) conditions would need to be 
adjusted from the surveyed volumes to account for the additional resources and 
effort needed if the production rate were at its maximum of 10.7Mtpa. 

 In 2011, there were 358 permanent employees working at Bengalla. This is 82 
less than the maximum of 440 employees as currently approved. As such, the 
traffic volumes for the base case (approved) conditions would need to be adjusted 
from the surveyed volumes to account for the 82 additional employees. 

 At the time of the surveys, the coal handling preparation plant (CHPP) was being 
upgraded at Bengalla. As such, a portion of the traffic volumes generated by the 
mine would have been associated with this “one-off” construction activity. These 
vehicle trips were therefore removed from the surveyed volumes in order to reflect 
the true base case operational conditions. 

2.3.3 Intersection traffic performance – existing conditions 
Justification for selection of study intersections 

From the Project Boundary, traffic heading to the north of Muswellbrook could travel via 
WtboEn Roat, Katuna Roat aEt AbnrtnnE SPrnnP Po aiinss Phn Nnw  EnlaEt Hgnhwat 
north of the town centre. Alternatively, this same traffic could head south along Bengalla 
 gEk Roat, PhnE usn DnEmaE Roat aEt Phn Nnw  EnlaEt Hgnhwat. For Phn purposns of 
this study, the southern route via Denman Road was regarded as the principle access 
route. This is due to the following: 

 Bengalla Link Road is a high standard 100 km/h road which is regarded as the 
principle access route to Bengalla, Mangoola Coal Mine, and Mount Pleasant Coal 
Project. This route is designated as a major access route to the Wybong and 
CasPlnroik arnas uEtnr MSC’s WnsPnrE Roats SPraPnnt (1997). 

 The section of Wybong Road between Bengalla Link Road and Kayuga Road is a 
lower standard road with poorer pavement width and seal conditions. There are a 
number of floodways along this route. Furthermore, there is a narrow one-lane 
bridge on Kayuga Road at the eastern end of this route. 

 The Denman Road/ Bengalla Link Road intersection was recently upgraded (as 
part of the Mangoola’s  arlt Works) Po provgtn hgnh-sPaEtart safnPt aEt Praffgi 
management facilities including indented right and left turn lanes, and a dedicated, 
exclusive left-turn acceleration lane. 

From Phn  rojniP BouEtart, Praffgi hnatgEn Powarts SaEtt Hollow, Mnrrgwa aEt bntoEt 
ioult Pravnl aloEn WtboEn Roat Po SaEtt Hollow. AlPnrEaPgvnlt, Phnt ioult Pravnl souPh 
on Bengalla Link Road, and then west along Denman Road via the township of Denman. 
The route via Denman Road was regarded as the principle access route for the purposes 
of this study. This is due to the following: 

 Adherence to the function of Bengalla Link Road as a principle access route under 
the WnsPnrE Roats SPraPnnt. 
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The following points need to be acknowledged with regard to the traffic volumes shown 
in Figure 16 and Figure 17 for the year 2011: 

 The 2011 traffic volumes are representative of an 8Mtpa production rate. This is 
2.7Mtpa less than the currently approved 10.7Mtpa maximum production rate. As 
such, the traffic volumes for the base case (approved) conditions would need to be 
adjusted from the surveyed volumes to account for the additional resources and 
effort needed if the production rate were at its maximum of 10.7Mtpa. 

 In 2011, there were 358 permanent employees working at Bengalla. This is 82 
less than the maximum of 440 employees as currently approved. As such, the 
traffic volumes for the base case (approved) conditions would need to be adjusted 
from the surveyed volumes to account for the 82 additional employees. 

 At the time of the surveys, the coal handling preparation plant (CHPP) was being 
upgraded at Bengalla. As such, a portion of the traffic volumes generated by the 
mine would have been associated with this “one-off” construction activity. These 
vehicle trips were therefore removed from the surveyed volumes in order to reflect 
the true base case operational conditions. 

2.3.3 Intersection traffic performance – existing conditions 
Justification for selection of study intersections 

From the Project Boundary, traffic heading to the north of Muswellbrook could travel via 
WtboEn Roat, Katuna Roat aEt AbnrtnnE SPrnnP Po aiinss Phn Nnw  EnlaEt Hgnhwat 
north of the town centre. Alternatively, this same traffic could head south along Bengalla 
 gEk Roat, PhnE usn DnEmaE Roat aEt Phn Nnw  EnlaEt Hgnhwat. For Phn purposns of 
this study, the southern route via Denman Road was regarded as the principle access 
route. This is due to the following: 

 Bengalla Link Road is a high standard 100 km/h road which is regarded as the 
principle access route to Bengalla, Mangoola Coal Mine, and Mount Pleasant Coal 
Project. This route is designated as a major access route to the Wybong and 
CasPlnroik arnas uEtnr MSC’s WnsPnrE Roats SPraPnnt (1997). 

 The section of Wybong Road between Bengalla Link Road and Kayuga Road is a 
lower standard road with poorer pavement width and seal conditions. There are a 
number of floodways along this route. Furthermore, there is a narrow one-lane 
bridge on Kayuga Road at the eastern end of this route. 

 The Denman Road/ Bengalla Link Road intersection was recently upgraded (as 
part of the Mangoola’s  arlt Works) Po provgtn hgnh-sPaEtart safnPt aEt Praffgi 
management facilities including indented right and left turn lanes, and a dedicated, 
exclusive left-turn acceleration lane. 

From Phn  rojniP BouEtart, Praffgi hnatgEn Powarts SaEtt Hollow, Mnrrgwa aEt bntoEt 
ioult Pravnl aloEn WtboEn Roat Po SaEtt Hollow. AlPnrEaPgvnlt, Phnt ioult Pravnl souPh 
on Bengalla Link Road, and then west along Denman Road via the township of Denman. 
The route via Denman Road was regarded as the principle access route for the purposes 
of this study. This is due to the following: 

 Adherence to the function of Bengalla Link Road as a principle access route under 
the WnsPnrE Roats SPraPnnt. 
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 Thn sniPgoE of WtboEn Roat bnPwnnE MaEnoola Coal aEt SaEtt Hollow gs a 
lower standard road with numerous curves, culverts and squeeze points, and 
floodways. 

From the Project Boundary, traffic heading to the south of Muswellbrook would most 
likely use Bengalla Link Road, Denman Road and Thomas Mitchell Drive. This is the 
most direct route and all three roads are appropriate as through routes. The route via 
SknllaPar SPoik RouPn, IroEbark Roat aEt RuPhnrfort Roat gs uElgknlt Po bn a iompnPgPgvn 
route due to the relatively longer travel distance and time, and the lower mobility function 
of this route compared with Thomas Mitchell Drive. The alternative route via the Golden 
Highway is also not attractive as it requires a circuitous route via either Wybong Road or 
Denman Road. 

As such, the following are regarded as the key intersections with regard to providing road 
transport access to the Project: 

 Denman Road/ Bengalla Link Road intersection– whgih provgtns aiinss Po SaEtt 
Hollow, Merriwa and beyond, as well as to north of Muswellbrook, and to Denman 
Road and Thomas Mitchell Drive. The nomination of this intersection also negates 
the need to assess the Bengalla Link Road/ Bengalla Mine Access Road 
intersection. This is because if the Denman Road/ Bengalla Link Road intersection 
can cater for projected traffic demands, then the intersection with Bengalla Mine 
Access Road would will also cater for the increased volumes, as this intersection 
would not receive as much traffic as the former. 

 Denman Road/ Thomas Mitchell Drive intersection – which would be used by 
northbound traffic heading to Muswellbrook and beyond, as well as southbound 
Praffgi hnatgEn Powarts SgEnlnPoE. 

 Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE – which would be used 
bt souPhbouEt Praffgi hnatgEn Powarts SgEnlnPoE. 

Although Project-generated traffic could use other intersections and routes, these three 
intersections are regarded as having more critical access functions for the Project from a 
regional transport context. As such, they serve as appropriate test sites for Project-
related traffic impacts. 

The traffic volumes as shown on Figure 16 and Figure 17 were used to model the 
existing traffic conditions at these three key intersections. This was carried out using the 
SIDRA gEPnrsniPgoE pnrformaEin sgmulaPgoE sofPwarn. SIDRA ioEsgtnrs Phn volumns aEt 
arrival rates of traffic in the approaches to the intersection, as well as the gap acceptance 
requirements for each of the low priority movements. It measures traffic performance via 
Praffgi lnvnl of snrvgin ( oS), tnnrnn of saPuraPgoE (DoS), avnrann gEPnrsniPgoE tnlat (gE 
seconds/vehicle), and 95th percentile/maximum queue length. These performance 
indicators are described in more detail in Appendix A.  

Table 2 provgtns a summart of Phn motnllnt SIDRA ouPpuPs for naih of Phn knt 
intersections for the AM and PM peak periods respectively. Appendix A describes the 
Praffgi pnrformaEin gEtgiaPors aEt Phn full SIDRA ouPpuPs arn provgtnt gE AppnEtgx B. 
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Table 2 Modelled SIDRA outputs for each of the key intersections – Existing traffic volumes 
(based on Figure 16 and Figure 17) 

Intersection Period Degree of 
saturation

(DoS)

Average 
intersection 
delay (sec/ 
vehicle)

Level of 
Service 
(LoS)

Maximum 
queue 
length (m)

Denman Road/ 
Bengalla Link 
Road

0600-
0700h

0.285 8.0 A 11.4

1600-
1700h

0.175 5.9 B 6.4

Denman Road/ 
Thomas Mitchell 
Drive

0600-
0700h

0.307 11.1 B 11.5

1600-
1700h

0.496 9.6 B 28.0

Nnw  EnlaEt 
Highway/ Thomas 
Mitchell Drive

0600-
0700h

1.397 40.3 F 264.5

1600-
1700h

0.682 6.7 C 33.0

Notes: 
(1)  oS gs for Phn worsP movnmnEP. 
(2) The existing traffic conditions are representative of a production rate of 8Mtpa and a workforce of 358 

workers. The currently approved conditions allow for a maximum production rate of 10.7Mtpa and a 
workforce of 440 workers. 

(3) The existing traffic conditions were based on surveys carried out in late 2011. This coincided with the 
construction of the Bengalla CHPP. This is considered a “one-off” activity and not part of normal 
operational conditions. 

Table 2 gEtgiaPns PhaP all of Phn sPutt gEPnrsniPgoEs nxinpP for Phn Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive intersection are performing satisfactorily under existing traffic 
ioEtgPgoEs. Thgs gs nxhgbgPnt bt Phn DoS bngEn lnss PhaE 0.5, gEtgiaPgEn PhaP up Po 50% of 
Phn avaglabln gEPnrsniPgoE iapaigPt gs bngEn usnt wgPh a rnsgtual iapaigPt of 50% or 
greater. This is also indicated by average delays being less than 15 seconds/ vehicle and 
 oS for Phn worsP movnmnEP bngEn B or bnPPnr. Thn maxgmum qunun lnEnPhs wnrn lnss 
than 30m. 

Thn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE gs nxhgbgPgEn poor 
pnrformaEin parPgiularlt gE Phn AM pnrgot whnrn Phn DoS gs nrnaPnr PhaE 1. Thgs gEtgiaPns 
that the demand traffic volumes are greater than the available capacity. There are 
motnllnt tnlats of 40 snioEts pnr vnhgiln aEt aE gEPnrsniPgoE  oS of F gEtgiaPnt PhaP 
traffic flows would be “forced”. The modelled maximum queue lengths are in the order of 
265m. 

OE ilosnr nxamgEaPgoE (snn SIDRA ouPpuPs gE AppnEtgx B), Phn poor  oS gs bngEn 
experienced in the Thomas Mitchell Drive approach where the demand right-turn volume 
of 146 vnhgilns/hour (showE gE Phn SIDRA ouPpuP as 154 vnhgilns/hour basnt oE a 95% 
peak hour factor) are attempting to cross the 523 vehicles/hour in the northbound 
tgrniPgoE of Nnw  EnlaEt Hgnhwat. Thnsn rgnhP-PurEgEn vnhgilns also Ennt Po ngvn wat Po 
Phn 85 rgnhP-PurEgEn vnhgilns from Phn Nnw  EnlaEt Hgnhwat Po Thomas MgPihnll Drgvn, as 
well as merge into the southbound traffic stream which has an AM peak volume of 666  
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Table 2 Modelled SIDRA outputs for each of the key intersections – Existing traffic volumes 
(based on Figure 16 and Figure 17) 

Intersection Period Degree of 
saturation

(DoS)

Average 
intersection 
delay (sec/ 
vehicle)

Level of 
Service 
(LoS)

Maximum 
queue 
length (m)

Denman Road/ 
Bengalla Link 
Road

0600-
0700h

0.285 8.0 A 11.4

1600-
1700h

0.175 5.9 B 6.4

Denman Road/ 
Thomas Mitchell 
Drive

0600-
0700h

0.307 11.1 B 11.5

1600-
1700h

0.496 9.6 B 28.0

Nnw  EnlaEt 
Highway/ Thomas 
Mitchell Drive

0600-
0700h

1.397 40.3 F 264.5

1600-
1700h

0.682 6.7 C 33.0

Notes: 
(1)  oS gs for Phn worsP movnmnEP. 
(2) The existing traffic conditions are representative of a production rate of 8Mtpa and a workforce of 358 

workers. The currently approved conditions allow for a maximum production rate of 10.7Mtpa and a 
workforce of 440 workers. 

(3) The existing traffic conditions were based on surveys carried out in late 2011. This coincided with the 
construction of the Bengalla CHPP. This is considered a “one-off” activity and not part of normal 
operational conditions. 

Table 2 gEtgiaPns PhaP all of Phn sPutt gEPnrsniPgoEs nxinpP for Phn Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive intersection are performing satisfactorily under existing traffic 
ioEtgPgoEs. Thgs gs nxhgbgPnt bt Phn DoS bngEn lnss PhaE 0.5, gEtgiaPgEn PhaP up Po 50% of 
Phn avaglabln gEPnrsniPgoE iapaigPt gs bngEn usnt wgPh a rnsgtual iapaigPt of 50% or 
greater. This is also indicated by average delays being less than 15 seconds/ vehicle and 
 oS for Phn worsP movnmnEP bngEn B or bnPPnr. Thn maxgmum qunun lnEnPhs wnrn lnss 
than 30m. 

Thn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE gs nxhgbgPgEn poor 
pnrformaEin parPgiularlt gE Phn AM pnrgot whnrn Phn DoS gs nrnaPnr PhaE 1. Thgs gEtgiaPns 
that the demand traffic volumes are greater than the available capacity. There are 
motnllnt tnlats of 40 snioEts pnr vnhgiln aEt aE gEPnrsniPgoE  oS of F gEtgiaPnt PhaP 
traffic flows would be “forced”. The modelled maximum queue lengths are in the order of 
265m. 

OE ilosnr nxamgEaPgoE (snn SIDRA ouPpuPs gE AppnEtgx B), Phn poor  oS gs bngEn 
experienced in the Thomas Mitchell Drive approach where the demand right-turn volume 
of 146 vnhgilns/hour (showE gE Phn SIDRA ouPpuP as 154 vnhgilns/hour basnt oE a 95% 
peak hour factor) are attempting to cross the 523 vehicles/hour in the northbound 
tgrniPgoE of Nnw  EnlaEt Hgnhwat. Thnsn rgnhP-PurEgEn vnhgilns also Ennt Po ngvn wat Po 
Phn 85 rgnhP-PurEgEn vnhgilns from Phn Nnw  EnlaEt Hgnhwat Po Thomas MgPihnll Drgvn, as 
well as merge into the southbound traffic stream which has an AM peak volume of 666  
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vehicles/hour. Furthermore, the right-turning traffic needs gaps in the northbound and 
southbound traffic streams to coincide in order to execute the right-turn movement as a 
“one stage entry”.

Thgs gEPnrsniPgoE gs furPhnr nxamgEnt gE SniPgoE 3 wgPh rnnart Po lgknlt fuPurn pnrformaEin.

2.4  xgsPgEn ragl EnPwork ioEtgPgoEs 

2.4.1 Area of influence 
In this traffic and transport impact assessment, the Project is regarded as having a 
sgnEgfgiaEP gmpaiP ovnr Phn nxPnEP of Phn ragl EnPwork whnrn gP makns up 10% or morn of 
the overall rail traffic volumes.  

The Hunter Valley Rail Corridor carries rail traffic generated by coal mines, agricultural 
produce (crops and livestock), as well as passenger trains. In general, there is a lack of 
rail traffic volume data which collectively accounts for rail movements generated by all 
three of these major sources. As such, this traffic and transport impact assessment has 
relied on ARTC forecasts for coal volumes (in tonnes) for 2016 and beyond. This 
assumes a proportional relationship between the volume of coal transported and the 
number of trains generated. 

ARTC (2012) forecasted a total of 125Mtpa of product coal that will pass through the 
section of the Hunter Valley Rail Network at Muswellbrook Junction in 2016. As such, the 
forecasted 12.3Mtpa of product coal (from 15Mtpa of ROM coal) generated by the 
 rojniP wgll makn up 9.8% of Phn PoPal ragl ouPpuP for ioal PraEsporPaPgoE aP Phgs pogEP gE Phn 
EnPwork. As Phgs gs lnss PhaE Phn 10% Phrnsholt, Phn arna of gEflunEin of Phn  rojniP gs 
considered to extend from Bengalla Mine to the Muswellbrook Junction. This is 
considered to be conservative since it only considers coal trains. If passenger trains and 
agriculture trains volumes could be accounted for, then this would further reduce the 
relative proportion of rail movements generated by the Project. 

2.4.2 Rail network capacity and constraints 
The railway network servicing the Hunter Valley, Western and Gunnedah Basin Coal 
Fields consist of a dedicated double track rail line between Port Waratah and Maitland, a 
shared double track line with some sections of third track from Maitland to Muswellbrook, 
and a shared single track with passing loops from that point north (towards Gunnedah) 
and west (towards Ulan). The section of the network between Port Waratah and 
Muswellbrook is capable of handling rolling stock with 30 tonne axle loadings (i.e. 120 
gross tonne wagons) (ARTC, 2011). 

Trains made up of 120 tonne wagons are generally restricted to 60 km/h loaded and 80 
km/h empty, while 100 tonne wagon coal trains are allowed to travel at 80 km/h. Because
most of the coal trains use 120 tonne wagons, the coal network tends to move at 60 
km/h in the loaded direction and 80 km/h in the empty direction. The average coal 
payload per loaded train from the Bengalla Rail Loop (see Figure 1) is approximately 
7,700 tonnes. (ARTC, 2011). In 2011, Bengalla dispatched 647 loaded trains with 
payloads varying between 7,200 and 8,500 tonnes (Bengalla Mining Company, 2011). 
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In 2011, the coal haulage demands from these three regions were serviced by 43 trains 
including: 

 22 trains of 91 x 120 tonne wagons (8500 nominal net tonnes) 

 8 trains of 74 x 120 tonne wagons (7200 nominal net tonnes) 

 4 trains of 72 x 100 tonne wagons (5400 nominal net tonnes) 

 3 trains of 60 x 120 tonne wagons (5500 nominal net tonnes) 

 4 trains of 42 x 100 tonne wagons (3000 nominal net tonnes) 

 2 trains of 2000 nominal net tonnes, composed of non-standard wagons 

(ARTC, 2011). 

ARTC (2011) noted that the surrounding rail network is likely to have the carrying 
capacity as follows: 

 Bengalla Rail Loop (including Mount Pleasant): 15 trains/day (41 Mtpa) in 2011 
rising to 21 trains/day (60Mtpa) in 2015. 

 Between Bengalla Rail Loop and Muswellbrook: 21 trains/day (59Mtpa) in 2011 
rising to 36 trains/day (104Mtpa) in 2015. 

 Between Muswellbrook and Antiene: 47 trains/day (132Mtpa) from 2011 to 2015. 

2.4.3 SafnPt 
The main rail safety issues as identified by ARTC (2011) include the following: 

 The impact of the steep graded Nundah and Allandale Banks on headways and 
network efficiency (Figure 18). 

 The conflicts and gap requirements at key junctions such as the Muswellbrook, 
Drayton and Maitland Junctions. 

Steep grades 

ARTC gs pronrnssgvnlt workgEn Po attrnss EnPwork tnfgignEigns. Thngr 2011 SPraPnnt 
(ARTC, 2011) provides details regarding how they are consulting the wider industry with 
a view to identifying and prioritising the need and timing of network upgrades. As an
nxampln, Phn prnvgous vnrsgoE of Phn SPraPnnt (ARTC, 2009) lgsPnt Phn MgEgmbah BaEk 
along with the Nundah and Allandale Banks as key network constraints. However, with a 
recent commitment to deliver the Minimbah to Maitland Third Road project, this will 
effectively address the capacity constraint at Minimbah. This section currently carries the 
highest volume of trains along the Hunter Valley Coal Network. 

Thn NuEtah BaEk, Po Phn EorPh-wnsP of SgEnlnPoE, wgll bniomn ioEsPragEnt gE 2013. 
ARTC (2011) proposed that this section be upgraded to include a third track as well. 
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In 2011, the coal haulage demands from these three regions were serviced by 43 trains 
including: 

 22 trains of 91 x 120 tonne wagons (8500 nominal net tonnes) 

 8 trains of 74 x 120 tonne wagons (7200 nominal net tonnes) 

 4 trains of 72 x 100 tonne wagons (5400 nominal net tonnes) 

 3 trains of 60 x 120 tonne wagons (5500 nominal net tonnes) 

 4 trains of 42 x 100 tonne wagons (3000 nominal net tonnes) 

 2 trains of 2000 nominal net tonnes, composed of non-standard wagons 

(ARTC, 2011). 

ARTC (2011) noted that the surrounding rail network is likely to have the carrying 
capacity as follows: 

 Bengalla Rail Loop (including Mount Pleasant): 15 trains/day (41 Mtpa) in 2011 
rising to 21 trains/day (60Mtpa) in 2015. 

 Between Bengalla Rail Loop and Muswellbrook: 21 trains/day (59Mtpa) in 2011 
rising to 36 trains/day (104Mtpa) in 2015. 

 Between Muswellbrook and Antiene: 47 trains/day (132Mtpa) from 2011 to 2015. 

2.4.3 SafnPt 
The main rail safety issues as identified by ARTC (2011) include the following: 

 The impact of the steep graded Nundah and Allandale Banks on headways and 
network efficiency (Figure 18). 

 The conflicts and gap requirements at key junctions such as the Muswellbrook, 
Drayton and Maitland Junctions. 

Steep grades 

ARTC gs pronrnssgvnlt workgEn Po attrnss EnPwork tnfgignEigns. Thngr 2011 SPraPnnt 
(ARTC, 2011) provides details regarding how they are consulting the wider industry with 
a view to identifying and prioritising the need and timing of network upgrades. As an
nxampln, Phn prnvgous vnrsgoE of Phn SPraPnnt (ARTC, 2009) lgsPnt Phn MgEgmbah BaEk 
along with the Nundah and Allandale Banks as key network constraints. However, with a 
recent commitment to deliver the Minimbah to Maitland Third Road project, this will 
effectively address the capacity constraint at Minimbah. This section currently carries the 
highest volume of trains along the Hunter Valley Coal Network. 

Thn NuEtah BaEk, Po Phn EorPh-wnsP of SgEnlnPoE, wgll bniomn ioEsPragEnt gE 2013. 
ARTC (2011) proposed that this section be upgraded to include a third track as well. 
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Junction conflicts 

The Drayton Junction is the junction of the Main Northern Railway Line and the Drayton 
Loop which services Drayton and MAC. The main issue with this junction is the slow-
speed, high-maintenance turnout which has experienced frequent downtime due to 
regular maintenance works. The 25 km/h operational speed of the turnout means that 
more time, and larger gaps are required for trains entering the Main Northern Railway 
Line. This increases exposure to safety incidents as well as reducing the number of train 
paths available. ARTC (2011) has recommended that the turnout be upgraded to 
increase the operational speed to 40 km/h. 

The Muswellbrook Junction is a major conflict point between trains from the Ulan Line 
and trains from the Gunnedah Basin. ARTC (2011) indicated that trains arriving at this 
junction had a high probability of stopping to allow for other train movements. Potential 
delays were noted in the order of 6-10 minutes per train service. The ARTC is
recommending that a three-track configuration be provided at this junction by 2014. 

ARTC does not have any specific long-term plans to address the capacity and safety 
issues with the Maitland Junction. However, it acknowledges that there is a need to 
replace the low-speed, high-maintenance turnouts. 
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Figure 18 Hunter Valley coal rail network –Muswellbrook to Newcastle (Source: ARTC, 2009). 
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2.4.4 Railway crossings 
The Bengalla Rail Loop meets the Ulan Rail Line to the north of Bengalla Link Road. 
From that point, the Ulan Rail Line extends north east towards the Muswellbrook town 
inEPrn whnrn gP irossns Phn Nnw  EnlaEt Hgnhwat as a ragl-ovnr-roat brgtnn. 

As EoPnt gE SniPgoE 2.4.1, the area of influence of the Project on the Hunter Valley Rail 
Network is considered to extend from the Project to Muswellbrook Junction. There are no 
railway level crossings of public roads in this section of the rail network. As such, this 
traffic and transport impact assessment does not include any formal assessments of 
railway level crossings. However, notwithstanding this, a preliminary review of the railway 
lnvnl irossgEns bnPwnnE Muswnllbrook aEt SgEnlnPoE has bnnE ioEtuiPnt aEt tnsirgbnt 
below, despite these being outside the area of influence. 

BnPwnnE Muswnllbrook aEt SgEnlnPoE, raglwat lnvnl irossgEns nxgsP aP Phn followgEn 
locations: 

 Hebden Road (southern occurrence), Ravensworth. 

 Glennies Creek Road, Camberwell. 

 Dights Crossing Road, Oak Park. 

All three railway level crossings are similar in terms of the type of traffic control used, the 
storage length available in the road approaches, and the function and volume of the 
roads. With regard to traffic control, all three crossings are actively controlled with 
flashgEn lgnhPs aEt boom barrgnrs. SuffgignEP sgnhP tgsPaEin gs provgtnt Powarts Phn raglwat 
level crossing flashing signals and associated warning devices.  

The extensive storage length provided in each of the road approaches is sufficient to 
prevent short stacking risks. Furthermore, the traffic volumes using these roads are very 
low and it is not expected that there could be significant queue build up due to a passing 
train. 

As an indication of traffic impacts due to a passing train, the Hebden Road railway level 
crossing (Figure 19) was reviewed with respects to traffic impacts due to passing trains. 

Figure 19 Railway level crossing on Hebden Road, to the east of New England Highway, 
Ravensworth 
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The Hebden Road approaches provide considerable storage length in the event of a 
passing train. One potential constraint identified is the narrow one-lane bridge over 
Bowmans Creek, which is 300m east of the railway level crossing. As a one-lane bridge, 
any queues that form in the southbound direction due to a passing train may potentially 
spill back and block the passage of northbound vehicles over the bridge. There are 
several self-mitigating attributes in this regard, including:  

 A GIV  WAY sgnE has bnnE provgtnt for souPhbouEt Praffgi approaihgEn Phn 
bridge. As such, these drivers are required to observe whether there is a clear 
unobstructed path across the bridge and whether there is sufficient storage length 
beyond the bridge. By contrast, the northbound approach is not required to give 
way. 

 Passing trains at this crossing were observed to require a total road closure period 
of 90 snioEts.  vnE gf Praffgi volumns aloEn HnbtnE Roat wnrn aP Phn 1,200 
vehicle/ hour saturation levels (which is highly unlikely), this would only result in a 
maximum of 30 vehicles that would arrive at the crossing. With an average queue 
length of 7m for light vehicles, this would equate to a 210m queue length. As this 
is significantly less than the 300m distance between the railway level crossing and 
the narrow bridge, the queue is unlikely to block the bridge. 

2.4.5 Planned upgrades 
Thn 2009-18 ARTC SPraPnnt hat prnvgouslt proposnt a passgEn loop oE Phn shorP 
section between Bengalla Junction and the previously proposed Mount Pleasant Project 
junction. The requirement for this loop was primarily driven by the development of Mount
Pleasant Project. However, the current proposal for loading for the Mount Pleasant 
Project is to utilise the Bengalla Rail Loop. As such, junction conflicts due to both mines 
will be consolidated at the same junction.  

With this change, rail movements on the Bengalla–Mangoola section will fall short of the 
original forecasts. To address the shortfall the most likely solution is to extend the 
existing Bengalla passing loop approximately 1 km westward, taking it beyond Bengalla 
Junction. Retaining the connection into the mine off both tracks would offer greater 
operational flexibility in that the loop could be used for inbound trains to Bengalla (whilst 
waiting for eastbound trains to pass), or alternatively it could be used by eastbound trains 
to pass around any slow moving trains entering or exiting the Bengalla Rail Loop. 

This passing loop is currently in the development stage and is not subject to this Project. 
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existing Bengalla passing loop approximately 1 km westward, taking it beyond Bengalla 
Junction. Retaining the connection into the mine off both tracks would offer greater 
operational flexibility in that the loop could be used for inbound trains to Bengalla (whilst 
waiting for eastbound trains to pass), or alternatively it could be used by eastbound trains 
to pass around any slow moving trains entering or exiting the Bengalla Rail Loop. 

This passing loop is currently in the development stage and is not subject to this Project. 
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3 Traffic and transport generation implications 
of the Project

3.1 Base case conditions 

3.1.1 Traffic volumes – base case 
As EoPnt gE SniPgoE 2.3.2, Phn 2011 survntnt volumns wnrn EoP rnprnsnEPaPgvn of Phn 
current approved conditions associated with Bengalla. Table 3 describes the corrections 
that have been applied in order to present a true base case condition reflective of the 
approved Bengalla. 

Table 3  Corrections required to account for the base case (approved Bengalla) conditions. 

Component Conditions at 
time of survey

Approved 
Bengalla 

Corrections required for base case 
condition

Coal 
production

7 Mtpa ROM
coal

10.7 Mtpa ROM 
Coal

It has been assumed that this 
discrepancy would not result in additional 
road traffic during the modelled peak 
periods. There may be additional service 
vehicles generated but these are likely to 
be outside the peak period. 

Also, the increased product coal yield 
would have a more significant impact on 
rail traffic generation.

Workforce 358 FT  
workers

440 FT  workers Need to account for additional 82
workers.

AssumgEn PhaP 70% (30 worknrs) woult 
bn rnqugrnt for Phn tat shgfP aEt 30% (12 
workers) would be required for the night 
shift. This would generate 30 inbound 
and 12 outbound light vehicle trips during 
the AM peak, and 30 outbound and 12 
inbound light vehicle trips in the PM peak.

CHPP 
upgrade

CHPP was 
being upgraded

The CHPP 
upgrade was a one-
off activity and is 
not considered part 
of the sustained 
traffic conditions 
during the 
operational phase 
of the mine

Need to remove an assumed 20 vehicle 
trips1 from the inbound direction in the 
AM peak, and 20 outbound vehicles trips 
from Phn  M pnak. Snn iommentary 
following this table.

1 The Statement of Environmental Effects for BMC’s Modification to Mining Operations (Hansen Bailey, 2006) did 
not include details of the construction workforce required for the CHPP upgrade.
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To ensure a conservative assessment, it was assumed that the inbound and outbound 
traffic associated with the PM shift change would occur in the assessment period of 
1600-1700h. 

Considering these corrections, there would be: 

 A net increase of 10 inbound light vehicle trips during the AM peak.

 12 additional outbound light vehicle trips during the AM peak. 

 A net increase of 10 outbound light vehicle trips during the PM peak. 

 12 additional inbound light vehicle trips during the PM peak. 

The following trip distribution was assumed based on an assessment of existing 
employee places or residence (as at 2011):  

 40% of Prgps tgsPrgbuPnt Po Muswnllbrook vga DnEmaE Roat. 

 28% of Prgps tgsPrgbuPnt Po SioEn aEt AbnrtnnE vga WtboEn Roat. 

 27% of Prgps tgsPrgbuPnt Po SgEnlnPoE aEt  ownr HuEPnr vga Thomas MgPihnll Drgvn. 

 5% of Prgps tgsPrgbuPnt Po DnEmaE vga DnEmaE Roat. 

The base case volumes are shown in Figure 20 and Figure 21 which account for these 
corrections. 
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Figure 20 Base case AM peak hour volumes accounting for corrections. 
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Figure 21 Base case PM peak hour volumes accounting for corrections. 
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3.1.2 Modelled traffic performance – base case 
The traffic volumes as shown in Figure 20 and Figure 21 were used to model the base 
case traffic conditions at the three key intersections. This was carried out using the 
SIDRA gEPnrsniPgoE pnrformaEin sgmulaPgoE sofPwarn.

Table 4 provgtns a summart of Phn motnllnt SIDRA ouPpuPs for naih of Phn knt 
gEPnrsniPgoEs for Phn basn iasn AM aEt  M pnak pnrgots rnspniPgvnlt. Thn full SIDRA 
outputs are provided in Appendix B. 

Table 4  Modelled SIDRA outputs for each of the key intersections – Base case traffic volumes 
(based on Figure 20 and Figure 21). 

Intersection Period Degree of 
saturation

(DoS)

Average 
intersection 
delay (sec/ 
vehicle)

Level of 
Service 
(LoS)

Maximum 
queue 
length (m)

Denman Road/ 
Bengalla Link 
Road

0600-
0700h

0.293 8.1 A 11.7

1600-
1700h

0.181 6.1 B 6.7

Denman Road/ 
Thomas Mitchell 
Drive

0600-
0700h

0.316 11.1 B 11.9

1600-
1700h

0.503 9.6 B 28.5

Nnw  EnlaEt 
Highway/ Thomas 
Mitchell Drive

0600-
0700h

1.426 42.5 F 276.5

1600-
1700h

0.691 6.8 C 33.7

Notes: 
(1)  oS is for the worst movement. 

Thn iorrniPgoEs matn Po Phn Praffgi volumns as tnsirgbnt gE SniPgoE 3.1.1 havn rnsulPnt 
in very little change to the modelled performance of the base case. It should be 
emphasised that the base case does not actually exist. Rather, it is the traffic scenario 
that would exist if Bengalla were generating traffic in accordance with the maximum 
allowabln workforin aEt protuiPgoE raPns uEtnr Phn nxgsPgEn approvals. Sgmglar Po Phn 
models of the existing case shown in Table 2, the worst performing of the study 
gEPnrsniPgoEs woult ioEPgEun Po bn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn. Thgs 
woult havn a DoS of 1.426, g.n. Phnrn gs 42% morn Praffgi volumn tnmaEt PhaE Phn 
available capacity. The average intersection delays would be 42.5 seconds/ vehicle, and 
Phn worsP movnmnEP  oS woult bn F. Motnllnt maxgmum qunun lnEnPhs woult bn 
approxgmaPnlt 280m. Sgmglar Po Phn nxgsPgEn iasn, Phnsn Praffgi pnrformaEin rnsulPs arn 
assoigaPnt wgPh Phn rgnhP-PurE movnmnEP from Thomas MgPihnll Drgvn Po Nnw  EnlaEt 
Highway. The Denman Road/ Bengalla Link Road and the Denman Road/ Thomas 
Mitchell Drive intersections are operating satisfactorily.   
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IP shoult bn EoPnt PhaP HV C arn iommgPPnt Po upnratgEn Phn Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive and Denman Road/ Thomas Mitchell Drive intersections. The New 
 EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE wgll bn a snanull ioEfgnuraPgoE wgPh 
the following facilities: 

 A 180m rgnhP-PurE tninlnraPgoE laEn oE Phn Nnw  EnlaEt Hgnhwat; 

 A 160m lnfP-PurE tninlnraPgoE laEn oE Phn Nnw  EnlaEt Hgnhwat lnatgEn gEPo a 
high angled slip lane. 

 A lnfP-PurE aiinlnraPgoE laEn from Thomas MgPihnll Drgvn Po Nnw  EnlaEt Hgnhwat. 
This lane will provide more than 200m of acceleration and merge length which 
greatly reduces the gap acceptance requirements of this movement. 

 A 200m, protected right-turn acceleration lane from Thomas Mitchell Drive to New 
 EnlaEt Hgnhwat. As a snanull arraEnnmnEP, Phn rgnhP-PurEgEn Praffgi from Thomas 
Mitchell Drive to New England Highway would become a “two-stage entry” with the 
first stage being the crossing of the northbound through lane, and the second 
stage being the high speed merge with the southbound through lane. This greatly 
reduces the gap acceptance requirements and would increase the capacity of the 
right-turning movement, which was the worst performing movement according to 
Phn SIDRA motnls. 

The Denman Road/ Thomas Mitchell Drive intersection would also be upgrade to a 
seagull configuration, albeit with reduced lengths for the turning lanes. 

Thnsn fuPurn gEPnrsniPgoE ioEfgnuraPgoEs havn bnnE nxamgEnt gE morn tnPagl gE SniPgoE 
3.2. 

3.2 Traffic generation due to construction 

3.2.1 Traffic volumes – construction phase 
The indicative construction schedule is shown in Table 5

Table 5  Indicative construction schedule with projected worker numbers required. 

Infrastructure 
construction 
component

Year 1 Year 2 Year 3

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

Stage 1 - Upgrade to Mine Infrastructure (13 Mtpa)

Temporary 
construction 
administration area

 xgsPgEn iar park 
extension
Covered stores 
building
Modification to existing 
bathhouse

Construction of new 
light vehicle workshop
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reduces the gap acceptance requirements and would increase the capacity of the 
right-turning movement, which was the worst performing movement according to 
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seagull configuration, albeit with reduced lengths for the turning lanes. 
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Table 5  Indicative construction schedule with projected worker numbers required. 
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Temporary 
construction 
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 xgsPgEn iar park 
extension
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building
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bathhouse

Construction of new 
light vehicle workshop
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Infrastructure 
construction 
component

Year 1 Year 2 Year 3

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

 arPhworks, tragEann 
and water 
management

Office (Block F)

Stage 1 & 2 Upgrade to CHPP (13 Mtpa & 15 Mtpa)
Relocation of reject bin 
and associated 
conveyors

Conveyor and transfer 
station civil works

Installation of stockpile 
stacker and reclaimer

Construction of CHPP 
module 3

Construction of 
additional filter house

Upgrade of existing 
and construction of 
new conveyor and 
transfer stations

CHPP commissioning 
and verification

 arPhworks, tragEann 
and water 
management

Relocation of the 
upgraded ROM bin, 
primary crusher station 
and associated 
earthworks

Installation of new 
ROM conveyors and 
transfer stations
Installation of new 
sizing and screening 
station

Stage 2 - Upgrade to Mine Infrastructure (15 Mtpa)

Hydrocarbon storage 
area upgrade

 asPnrE publgi and light 
vehicle carparks

New tyre change 
facility

Modification to existing 
and construction of 
new bathhouse

Office block (Block G)

Construction of 
generator compound

Workshop extension
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Infrastructure 
construction 
component

Year 1 Year 2 Year 3

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

 arPhworks, tragEann 
and water 
management

Other Works

Refuelling upgrade to 
550,000 L

New tyre storage 
facility

Dragline maintenance 
pad

Refuelling upgrade to 
880,000 L

Dry Creek Diversion 
(including CW1 
construction, pipeline 
establishment, pump 
commissioning, power 
reticulation and 
associated earthworks)

Relocation of the 
explosives and reload 
facility

Indicative 
construction 
manning required
(per day)

- - 85 195 315 245 160 150 45 85 125 150

As indicated in Table 5, the peak of the construction phase is likely to occur in quarter 1 
of year 2 when up to 315 workers will need to report to the site each day. As a 
ioEsnrvaPgvn mnasurn, gP has bnnE assumnt PhaP 80% of Phgs workforin woult Ennt Po 
access the site during the AM peak, and egress from the site during the PM peak. A 
100% iar usann faiPor has bnnE applgnt (gn. Eo oPhnr forms of PraEsporP) wgPh a vnhgiln 
occupancy rate of 1.0 persons/ vehicle. 

The following trip distribution was assumed based on an assessment of places of 
residence for existing employees:

 40% of Prgps tgsPrgbuPnt Po Muswnllbrook vga DnEmaE Roat; 

 27% of Prgps tgsPrgbuPnt Po SgEnlnPoE aEt  ownr HuEPnr vga Thomas MgPihnll Drgvn; 
28% of Prgps tgsPrgbuPnt Po SioEn aEt AbnrtnnE vga WtboEn Roat; aEt 

 5% of Prgps tgsPrgbuPnt Po DnEmaE vga DnEmaE Roat. 

The traffic volumes due to the peak construction phase were added to the base case 
volumes in order to establish a “peak construction’ traffic scenario for traffic impact 
modelling purposes. As the peak construction phase would be in year 2, it was assumed 
that two year’s worth of background traffic growth would also be experienced. The traffic 
volumes for the peak construction case have been depicted in Figure 22 and Figure 23
for the AM and PM peaks respectively.  
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Figure 22 Traffic volumes for the AM period of the peak construction phase in Year 2. 
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Figure 23 Traffic volumes for the PM period of the peak construction phase in Year 2. 
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3.2.2 Modelled traffic performance – peak construction phase 
The traffic volumes as shown in Figure 22 and Figure 23 were used to model the traffic 
impacts in Year 2, the peak construction phase. The three key intersections as described 
gE SniPgoE 2.3.3 wnrn motnllnt usgEn Phn SIDRA sofPwarn gE Phnsn rnspnits. Table 7
provgtns a summart of Phn motnl rnsulPs. Thn full SIDRA ouPpuPs arn provgtnt gE 
Appendix B. 

Table 6  Modelled SIDRA outputs for each of the key intersections – Peak construction case 
traffic volumes (based on Figure 22 and Figure 23). 

Intersection Period Degree of 
saturation

(DoS)

Average 
intersection 
delay (sec/ 
vehicle)

Level of 
Service 
(LoS)

Maximum 
queue 
length (m)

Denman Road/ 
Bengalla Link 
Road

0600-0700h 0.482 9.6 A 24.0

1600-1700h 0.369 8.0 B 12.9

Denman Road/ 
Thomas Mitchell 
Drive

0600-0700h 0.389 11.3 B 13.4

1600-1700h 0.633 10.3 B 31.9

Nnw  EnlaEt 
Highway/ Thomas 
Mitchell Drive

0600-0700h
NB
carriageway

0.342 8.0 B 8.5

0600-0700h
SB
carriageway

0.402 0.4 A 3.9

0600-0700 
combined

0.402 5.2 B 8.5

1600-1700h
NB
carriageway

0.261 6.4 B 8.9

1600-1700h
SB
carriageway

0.325 0.6 A 5.8

1600-1700 
combined

0.325 4.2 B 8.9

Notes: 
(1)  oS gs for Phn worsP movnmnEP. 

The modelled performance of the Denman Road intersections with Bengalla Link Road 
and Thomas Mitchell Drive was regarded as acceptable which indicates that the 
intersections, in their current configurations, have sufficient capacity to accommodate the 
traffic demands due to the peak construction conditions of the Project. 
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The traffic modelling in Table 6 aiiouEPs for Phn upnratns Po Phn Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive intersection which will be completed in late 2012. This involves 
the conversion of the intersection to a seagull configuration as shown in Figure 24.
Thnsn arn works bngEn iarrgnt ouP bt HV C as parP of Phn MP ArPhur Coal MgEn. 

Illustration is an example only – not to scale 

Figure 24 Typical seagull T-intersection configuration 

One major advantage of a seagull configuration is that it allows for the right-turning 
movement from Thomas Mitchell Drive to enter the New England Highway as a “two-
stage crossing”. That is, the entering driver from Thomas Mitchell Drive only needs to 
jutnn naps gE Phn EorPhbouEt Praffgi sPrnam of Phn Nnw  EnlaEt Hgnhwat, as wnll as Phn 
southbound right-turn lane. Once there are sufficient gaps in these traffic streams, the 
driver would cross the northbound carriageway and then enter a protected acceleration
lane. This acceleration lane allows them to enter the southbound traffic as a high-speed 
merge as the “second stage”. The advantage of this configuration is that it greatly 
simplifies the decision making requirements of the entering driver. Whilst they still require 
a minimum five second gap in the northbound carriageway, they no longer require 
coinciding naps gE boPh Pravnl tgrniPgoEs of Phn Nnw  EnlaEt Hgnhwat. Thgs irnaPns morn 
entering opportunities as the relative probability of receiving coinciding northbound and 
southbound gaps is substantially less than receiving these gaps separately in two 
crossing stages. This attribute would significantly reduce the potential delay for right-
turning traffic from Thomas Mitchell Drive. It is for this reason that the assessment for this 
gEPnrsniPgoE gs iomprgsnt of Pwo snparaPn SIDRA motnls whgih arn iombgEnt Po provgtn 
an overall result (see Table 6).

Thn Praffgi motnllgEn for Phn snanull ioEfgnuraPgoE of Nnw  EnlaEt Hgnhwat/ Thomas 
Mitchell Drive also indicated that this intersection would perform satisfactorily with the 
proposed construction traffic added. This was indicated by the good modelled levels of 
service of B. 

Thomas Mitchell Drive

Nnw  EnlaEt 
Highway

North
Protected right-

turn lane

1st “intersection”

2nd “intersection”
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The traffic modelling in Table 6 aiiouEPs for Phn upnratns Po Phn Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive intersection which will be completed in late 2012. This involves 
the conversion of the intersection to a seagull configuration as shown in Figure 24.
Thnsn arn works bngEn iarrgnt ouP bt HV C as parP of Phn MP ArPhur Coal MgEn. 

Illustration is an example only – not to scale 

Figure 24 Typical seagull T-intersection configuration 

One major advantage of a seagull configuration is that it allows for the right-turning 
movement from Thomas Mitchell Drive to enter the New England Highway as a “two-
stage crossing”. That is, the entering driver from Thomas Mitchell Drive only needs to 
jutnn naps gE Phn EorPhbouEt Praffgi sPrnam of Phn Nnw  EnlaEt Hgnhwat, as wnll as Phn 
southbound right-turn lane. Once there are sufficient gaps in these traffic streams, the 
driver would cross the northbound carriageway and then enter a protected acceleration
lane. This acceleration lane allows them to enter the southbound traffic as a high-speed 
merge as the “second stage”. The advantage of this configuration is that it greatly 
simplifies the decision making requirements of the entering driver. Whilst they still require 
a minimum five second gap in the northbound carriageway, they no longer require 
coinciding naps gE boPh Pravnl tgrniPgoEs of Phn Nnw  EnlaEt Hgnhwat. Thgs irnaPns morn 
entering opportunities as the relative probability of receiving coinciding northbound and 
southbound gaps is substantially less than receiving these gaps separately in two 
crossing stages. This attribute would significantly reduce the potential delay for right-
turning traffic from Thomas Mitchell Drive. It is for this reason that the assessment for this 
gEPnrsniPgoE gs iomprgsnt of Pwo snparaPn SIDRA motnls whgih arn iombgEnt Po provgtn 
an overall result (see Table 6).

Thn Praffgi motnllgEn for Phn snanull ioEfgnuraPgoE of Nnw  EnlaEt Hgnhwat/ Thomas 
Mitchell Drive also indicated that this intersection would perform satisfactorily with the 
proposed construction traffic added. This was indicated by the good modelled levels of 
service of B. 
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3.3 Traffic generation during the operational phase 

3.3.1 Traffic volumes – operational phase 
The Project will involve continuation of mining at Bengalla for a further 24 years. The 
mine plan indicates that the maximum production yield of up to 15 Mtpa of ROM coal will 
be achieved in Year 4 of the mine plan and then up to 15 Mtpa for the remaining 20 year 
period. However, Year 15 has been nominated as the peak production year as this is 
likely to coincide with high production periods from neighbouring mines.  As such, Year 
15 would best account for the cumulative traffic impacts of the Project alongside peak 
production from neighbouring mining projects. 

The traffic and transport generation implications of Year 15, as the nominated peak 
operational period, are as follows: 

 12.3 Mt product coal yield: This has more implications on rail traffic but would also 
generate additional road transport movements for ancillary services and supplies. 
It has been assumed that an additional 12 truck movements would be generated 
by the Project each week day. This would include six inbound trucks and six 
outbound trucks. It has been assumed that all trucks would have trip origins from 
Phn souPh-nasP (SgEnlnPoE, MagPlaEt aEt NnwiasPln). Thnsn woult bn nvnElt 
spread throughout the day with approximately one inbound and one outbound trip 
in each of the AM/ PM assessment periods. 

 Additional workforce: There would be an additional 460 full time equivalent 
workers employed by the Project.  It has been assumed that these would be split 
ovnr four ioEsniuPgvn tat/EgnhP shgfPs suih PhaP 35% of worknrs woult bn rnqugrnt 
gE Phn tat shgfP of tat 1, 15% woult bn rnqugrnt gE Phn EgnhP shgfP of tat 1, 35% 
woult bn rnqugrnt gE Phn tat shgfP of tat 2, aEt 15% woult bn rnqugrnt gE Phn EgnhP 
shift of day 2. 

 Vehicle occupancy rate: A vehicle occupancy rate of 1 person/vehicle has been 
conservatively assumed for the additional workers. Although in reality some 
workers may car pool and hence reduce the number of car trips needed, there are 
also others that may be dropped off/picked up to/from work which would generate 
twice as many car movements due to the vehicle not remaining on site during the 
work shift. To a certain extent, these two aspects will result in no significant 
variation to predicted traffic volumes. 

 Times of trip generation: All inbound trips associated with the start of the day shift,
and outbound trips associated with the end of night shift are assumed to be 
generated in the 0600-0700h assessment period. It was assumed that the inbound 
and outbound traffic associated with the PM shift change would occur in the 1600-
1700h assessment period. In reality the afternoon peak may be more spread out 
due to greater variability in end-of-work time. However, by adopting the surveyed 
PM peak of 1600-1700h, a more conservative assessment is assured since there 
would be less spare network capacity during this period. 

 Trip distribution: The following trip distribution was assumed based on an 
assessment of places of residence for existing employees: 

o 40% of Prgps tgsPrgbuPnt Po Muswnllbrook vga DnEmaE Roat; 

o 28% of Prgps tgsPrgbuPnt Po SioEn aEt AbnrtnnE vga WtboEn Roat; 
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o 27% of Prgps tgsPrgbuPnt Po SgEnlnPoE aEt  ownr HuEPnr vga Thomas MgPihnll 
Drive; and 

o 5% of Prgps tgsPrgbuPnt Po DnEmaE vga DnEmaE Roat. 

 Growth in background traffic: Background traffic on Denman Road and the New 
 EnlaEt Hgnhwat wnrn assumed Po nrow aP 2.5% p.a as tnPnrmgEnt gE SniPgoE 
2.3.1. Thn 2.5% p.a nrowPh raPn was oElt applgnt Po Phn Phrounh movnmnEPs aloEn 
these two routes. Year 15 of the Project would equate to 18 years of growth from 
the survey year of 2011. 

 Thn nrowPh gE gEtgvgtual PurEgEn movnmnEPs suih as Nnw  EnlaEt Hgnhwat-
Thomas Mitchell Drive, Thomas Mitchell Drive-Denman Road, Denman Road- 
Bengalla Link Road and vice versa were determined through a “first principles” 
approach considering foreseeable growth in traffic generated by Drayton, MAC,
Mangoola Coal Mine and Mount Pleasant Project. These have been discussed in 
SniPgoE 3.4 as parP of Phn iumulaPgvn Praffgi gmpaiP assnssmnEP. 

Figure 25 and Figure 26 show the total traffic volumes that would be generated in the AM 
and PM assessment periods for Year 15. This accounts for the traffic growth and traffic 
generation as discussed above. 
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Figure 25 Traffic volumes for the AM period of the peak operational phase in Year 15.  
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Figure 26 Traffic volumes for the PM period of the peak operational phase in Year 15. 
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3.3.2 Modelled traffic performance – peak operational phase 
The traffic volumes as shown in Figure 25 and Figure 26 were used to model the traffic 
impacts in Year 15, the peak operational phase. The three key intersections as described 
gE SniPgoE 2.3.3 wnrn motnllnt usgEn Phn SIDRA sofPwarn gE Phnsn rnspnits. Table 7
provgtns a summart of Phn motnl rnsulPs. Thn full SIDRA ouPpuPs arn provgtnt gE 
Appendix B. 

Table 7  Modelled SIDRA outputs for each of the key intersections – Peak operational case 
traffic volumes (based on Figure 25 and Figure 26). 

Intersection Period Degree of 
saturation

(DoS)

Average 
intersection 
delay (sec/ 
vehicle)

Level of 
Service 
(LoS) (2)

Maximum 
queue 
length (m)

Denman Road/ 
Bengalla Link 
Road

0600-0700h 0.495 9.3 B 31.5

1600-1700h 0.365 7.2 A 15.9

Denman Road/ 
Thomas Mitchell 
Drive

0600-0700h 0.546 11.7 C 23.8

1600-1700h 0.819 12.5 C 62.1

Nnw  EnlaEt 
Highway/ Thomas 
Mitchell Drive (1)

0600-0700h
NB
carriageway

0.509 7.9 B 22.6

0600-0700h
SB
carriageway

0.596 1.0 A 11.5

0600-0700 
combined

0.596 5.1 B 22.6

1600-1700h
NB
carriageway

0.362 5.7 B 14.6

1600-1700h
SB
carriageway

0.483 0.9 A 11.1

1600-1700 
combined

0.483 3.75 B 14.6

Notes: 
(1) Thgs assnssmnEP gs of Phn proposnt upnratn Po Phn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn 

intersection as described in Figure 24. These are scheduled for completion in late 2012. 
(2)  oS gs for Phn worsP movnmnEP. 

The modelled performance of the Denman Road intersections with Bengalla Link Road 
and Thomas Mitchell Drive was regarded as acceptable which indicates that the 
intersections, in their current configurations, have sufficient capacity to accommodate the 
traffic demands due to the peak operational conditions of the Project. 
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Thn proposnt snanull ioEfgnuraPgoE for Phn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll 
Drive intersection (scheduled for completion in late 2012) was also assessed using 
SIDRA. Thn SIDRA assnssmnEPs showE gE Table 7 indicate that the proposed upgrade 
of Phn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE wgll pnrform 
satisfactorily with the additional traffic loading from the Project. 

3.4 Cumulative traffic generation 

3.4.1 Mangoola Coal Mine 
PB (2010) carried out an assessment of the traffic impacts associated with “Modification 
4” Po Phn MaEnoola Coal MgEn Approval 06_0014. Thgs MotgfgiaPgoE was approvnt oE 22 
June 2012 and will involve the relocation of a 500kV electricity transmission line to allow 
mining activity to progress. Whilst this is a “once-off” construction activity with little 
ongoing traffic impact over the longer term, the Modification also seeks to increase the 
number of employees from the currently approved 240 to a maximum of 300 employees. 
The latter has more significance to assessing the long-term cumulative traffic impacts. 

PB (2010) stated that the increase from 240 to 300 employees would result in an 
additional 31 light vehicle trips in the AM peak and an additional 29 vehicle trips in the 
PM peak. This is based on an assumption that all of the additional 60 employees would 
work during the day shift. This study has adopted the same assumptions to be consistent 
with the PB study. 

The following trip distribution information was applied to the Modification-generated 
traffic: 

 All 31 light vehicles generated in the AM peak would be inbound, and all 29 light 
vehicles generated in the PM peak would be outbound. 

 The trips would be distributed in a similar manner as applied previously, i.e. 

o 40% of Prgps tgsPrgbuPnt Po Muswnllbrook vga DnEmaE Roat. 

o 28% of Prgps tgsPrgbuPnt Po SioEn aEt AbnrtnnE vga WtboEn Roat. 

o 27% of Prgps tgsPrgbuPnt Po SgEnlnPoE aEt  ownr HuEPnr vga Thomas MgPihnll 
Drive. 

o 5% of Prgps tgsPrgbuPnt Po DnEmaE vga DnEmaE Roat. 

3.4.2 Mount Pleasant Project 
Mount Pleasant Project is located to the north of Bengalla though mining has not yet 
commenced. This study has conservatively assumed that the Mount Pleasant Project will 
be fully operational at Year 15 of the Bengalla Project. 

 RM MgPihnll MiCoPPnr (1998) prnparnt aE  EvgroEmnEPal ImpaiP SPaPnmnEP for the
Mount Pleasant Project which included an assessment of the likely traffic impacts. That 
assessment indicated that this coal mine would require 380 employees during the peak 
opnraPgoEal pnrgot. AE 85% iar usann faiPor was applgnt whgih gs nqugvalnEP Po a iar 
occupancy of 1.2 persons/ vehicle. 
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Thn proposnt snanull ioEfgnuraPgoE for Phn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll 
Drive intersection (scheduled for completion in late 2012) was also assessed using 
SIDRA. Thn SIDRA assnssmnEPs showE gE Table 7 indicate that the proposed upgrade 
of Phn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE wgll pnrform 
satisfactorily with the additional traffic loading from the Project. 

3.4 Cumulative traffic generation 

3.4.1 Mangoola Coal Mine 
PB (2010) carried out an assessment of the traffic impacts associated with “Modification 
4” Po Phn MaEnoola Coal MgEn Approval 06_0014. Thgs MotgfgiaPgoE was approvnt oE 22 
June 2012 and will involve the relocation of a 500kV electricity transmission line to allow 
mining activity to progress. Whilst this is a “once-off” construction activity with little 
ongoing traffic impact over the longer term, the Modification also seeks to increase the 
number of employees from the currently approved 240 to a maximum of 300 employees. 
The latter has more significance to assessing the long-term cumulative traffic impacts. 

PB (2010) stated that the increase from 240 to 300 employees would result in an 
additional 31 light vehicle trips in the AM peak and an additional 29 vehicle trips in the 
PM peak. This is based on an assumption that all of the additional 60 employees would 
work during the day shift. This study has adopted the same assumptions to be consistent 
with the PB study. 

The following trip distribution information was applied to the Modification-generated 
traffic: 

 All 31 light vehicles generated in the AM peak would be inbound, and all 29 light 
vehicles generated in the PM peak would be outbound. 

 The trips would be distributed in a similar manner as applied previously, i.e. 

o 40% of Prgps tgsPrgbuPnt Po Muswnllbrook vga DnEmaE Roat. 

o 28% of Prgps tgsPrgbuPnt Po SioEn aEt AbnrtnnE vga WtboEn Roat. 

o 27% of Prgps tgsPrgbuPnt Po SgEnlnPoE aEt  ownr HuEPnr vga Thomas MgPihnll 
Drive. 

o 5% of Prgps tgsPrgbuPnt Po DnEmaE vga DnEmaE Roat. 

3.4.2 Mount Pleasant Project 
Mount Pleasant Project is located to the north of Bengalla though mining has not yet 
commenced. This study has conservatively assumed that the Mount Pleasant Project will 
be fully operational at Year 15 of the Bengalla Project. 

 RM MgPihnll MiCoPPnr (1998) prnparnt aE  EvgroEmnEPal ImpaiP SPaPnmnEP for the
Mount Pleasant Project which included an assessment of the likely traffic impacts. That 
assessment indicated that this coal mine would require 380 employees during the peak 
opnraPgoEal pnrgot. AE 85% iar usann faiPor was applgnt whgih gs nqugvalnEP Po a iar 
occupancy of 1.2 persons/ vehicle. 
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 RM MgPihnll MiCoPPnr (1998) gEtgiaPnt PhaP Phn opnraPgoEal workforin woult bn 
distributed between two shifts. The exact start and end times of the shifts were not 
specified although it was clear that a day time and a night time shift would be required. 
Thgs sPutt has assumnt PhaP 60% of Phn workforin woult bn rnqugrnt for Phn tat shgfP 
aEt 40% woult bn rnqugrnt for Phn EgnhP shgfP. FurPhnrmorn, gP has bnnE assumnt PhaP Phn 
inbound traffic associated with the start of the day shift and the outbound traffic 
associated with the end of the night shift would coincide with the AM assessment period. 
Correspondingly, the end of day shift outbound traffic and the start of night shift inbound 
traffic would coincide with the PM assessment period. This is a conservative assumption 
since the typical 12-hour shift would put the afternoon shift change closer to 1800-1900h 
rather than the 1600-1700h period adopted for the PM assessment period. 

 RM MgPihnll MiCoPPnr (1998) also nsPgmaPnt 20 attgPgoEal lgnhP vnhgilns a tat for 
servicing requirements, and 10 truck deliveries a day. However, it was assumed that all 
of these trips would be outside the AM and PM assessment periods. 

This study has assumed that this traffic would have similar traffic distribution as 
discussed previously, ie. 

 40% of Prgps tgsPrgbuPnt Po Muswnllbrook vga DnEmaE Roat. 

 28% of Prgps tgsPrgbuPnt Po SioEn aEt AbnrtnnE vga WtboEn Roat. 

 27% of Prgps tgsPrgbuPnt Po SgEnlnPoE aEt  ownr HuEPnr vga Thomas MgPihnll Drgvn. 

 5% of Prgps tgsPrgbuPnt Po DnEmaE vga DnEmaE Roat. 

3.4.3 Mt. Arthur Coal 
Mt Arthur Coal is an existing mine located off Thomas Mitchell Drive to the immediate 
west of Drayton Mine. The 2009 traffic impact assessment for the Mt Arthur Coal 
Consolidation Project (Hansen Bailey, 2009) identified the following: 

 The Mt Arthur Coal Consolidation Project would result in an increased coal 
production to 36 Mtpa ROM coal. 

 An increase to the operation workforce of 720 full time equivalent positions (total of 
1420) woult bn nxpniPnt gE Ynar 15 of Phn BnEnalla  rojniP. Sgmglarlt, 70% of Phn 
workforce would travel to the site on any weekday at a vehicle occupancy rate of 
1.17 persons/vehicle. As such, 430 inbound light vehicle trips and 430 outbound 
light vehicle trips would be generated per weekday by the site during the peak 
operation phase in 2014 (assumed to be evenly distributed over two 12-hour 
shifts). An additional 20 light vehicle visits would occur each day with both inbound 
and outbound trips. A 60/40 split has been assumed for the day time versus night 
time shifts. 

 Traffgi nnEnraPnt from MP ArPhur Coal woult bn tgsPrgbuPnt 65%/35% Po Phn 
west/east respectively. At the Denman Road end, the generated traffic would be 
tgsPrgbuPnt 90%/10% Po Phn nasP (Muswnllbrook)/wnsP (DnEmaE) rnspniPgvnlt. AP 
Phn Nnw  EnlaEt Hgnhwat nEt, 100% of Phn nnEnraPnt Praffgi woult bn tgsPrgbuPnt 
to the south. 
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3.4.4 Drayton Mine 
Drayton Coal Mine is located along Thomas Mitchell Drive to the south-west of the 
Project. This mine is scheduled to exhaust all available extraction limits in the next five 
years. As such, Anglo American is seeking a new Project Approval to facilitate the 
extraction of coal for a further period of 27 years south of the current mine known as the 
DratPoE SouPh Coal  rojniP. 

As a replacement project with little change to the maximum production yield and 
workforce, no further additional traffic is expected under this application. As the 
SnpPnmbnr 2011 survnts wnrn rnprnsnEPaPgvn of opnraPgoEal ioEtgPgoEs assoigaPnt wgPh 
the existing Drayton Coal Mine, they are considered to be an adequate account of the 
fuPurn Praffgi nnEnraPgoE from Phn DratPoE SouPh  rojniP. 

3.4.5 Summart of Praffgi nnEnraPgoE from oPhnr ioal projnits
Figure 27 and Figure 28 show the total traffic volumes for the AM and PM assessment 
periods which account for the cumulative traffic generation from known coal projects in 
the vicinity of the Project. These account for the additional traffic generation as described 
gE SniPgoEs 3.4.1 Po 3.4.4.

No publicly available information exists on the Muswellbrook West project, and as such it 
has not been included in this assessment.  Dartbrook Underground is currently under 
care and maintenance with no additional information available publicly, and as such is 
not included in this assessment.  
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Figure 27 Traffic volumes for the AM period of the cumulative impact case - Year 15. 
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Figure 28 Traffic volumes for the PM period of the cumulative impact case - Year 15. 
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3.4.6 Modelled traffic performance – cumulative operational 
phase 
The cumulative operational phase includes the combined impacts of project-related 
traffic growth, foreseeable traffic growth from neighbouring coal mining projects, and the 
background traffic growth. Year 15 of the Bengalla Project was assumed to be the 
assessment year. 

The cumulative impacts of the Project and known coal mining activities from 
EngnhbourgEn ioal mgEns wnrn also motnllnt usgEn SIDRA. Thn SIDRA ouPpuPs for Phn 
three key intersections are provided in Table 8. 

Table 8  Modelled SIDRA outputs for each of the key intersections – cumulative case traffic 
volumes (based on Figure 27 and Figure 28). 

Intersection Period Degree of 
saturation
(DoS)

Average 
intersection 
delay (sec/ 
vehicle)

Level of 
Service 
(LoS) (2) 

Maximum 
queue 
length (m)

Denman Road/ 
Bengalla Link 
Road

0600-0700h 0.729 12.1 B 72.8

1600-1700h 0.561 9.6 B 41.6

Denman Road/ 
Thomas Mitchell 
Drive

0600-0700h 1.13 44.3 F 201.5

1600-1700h 1.446 113.9 F 665.2

New  EnlaEt 
Highway/ Thomas 
Mitchell Drive (1)

0600-0700h
NB
carriageway

0.799 11.5 C 53.6

0600-0700h
SB
carriageway

0.596 1.5 A 17.9

0600-0700 
combined

0.799 8.0 C 53.6

1600-1700h
NB
carriageway

0.647 9.5 B 6.8

1600-1700h
SB
carriageway

0.64 2.1 A 29.5

1600-1700 
combined

0.65 7.3 B 29.5

Notes: 
(1) Thgs assnssmnEP gs of Phn proposnt upnratn Po Phn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn 

intersection as described in Figure 24. These are scheduled for completion in late 2012. 
(2)  oS gs for Phn worsP movnmnEP. 

The cumulative operational phase indicated that under these combined sources of traffic 
growth, the Denman Road/ Thomas Mitchell Drive intersection would also begin to fail 
wgPh a motnllnt  oS of F.  
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As sPaPnt prnvgouslt, HV C arn iommgPPnt Po upnratgEn Phn DnEmaE Roat/ Thomas 
Mitchell Drive intersection to a seagull configuration. As this is due for completion in
2019, it would be opened to traffic well before Year 15 of the Project.  

Table 9 shows Phn SIDRA ouPpuPs for Phn proposnt upnratn Po Phn DnEmaE Roat/ 
Thomas Mitchell Drive intersection to a seagull configuration. As indicated in this table, 
the proposed new intersection layout would perform satisfactorily under the cumulative 
gmpaiP sinEargo for Ynar 15. Thgs gs gEtgiaPnt bt Phn DoS bngEn lnss PhaE 0.5 gEtgiaPgEn 
PhaP lnss PhaE 50% of Phn avaglabln gEPnrsniPgoE iapaigPt woult bn rnqugrnt. Thgs gs also 
gEtgiaPnt bt  oS of B, aEt avnrann gEPnrsniPgoE tnlats of 10 snioEts/vnhgiln or lnss. 

Table 9  Modelled SIDRA outputs for future seagull intersection at Denman Road/ Thomas 
Mitchell Drive - Cumulative case based on Figure 27 and Figure 28. 

Period Intersection 
point

No. of 
vehicles/ 
hour

Degree of 
saturation
(DoS)

Average 
intersection 
delay (sec/ 
vehicle)

Level of 
Service 
(LoS)

Maximum 
queue 
length (m)

0600-
0700h

Westbound 
carriageway 
Denman 
Road

1979 0.418 10.6 B 20.1

 asPbouEt 
carriageway 
Denman 
Road

477 0.157 0.2 A 4.8

Combined 2211 0.418 9.5 B 20.1

1600-
1700

Westbound 
carriageway 
Denman 
Road

1278 0.444 10.5 B 27.0

 asPbouEt
carriageway 
Denman 
Road

920 0.336 0.7 A 12.0

Combined 1761 0.444 8.0 B 27.0
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As sPaPnt prnvgouslt, HV C arn iommgPPnt Po upnratgEn Phn DnEmaE Roat/ Thomas 
Mitchell Drive intersection to a seagull configuration. As this is due for completion in
2019, it would be opened to traffic well before Year 15 of the Project.  

Table 9 shows Phn SIDRA ouPpuPs for Phn proposnt upnratn Po Phn DnEmaE Roat/ 
Thomas Mitchell Drive intersection to a seagull configuration. As indicated in this table, 
the proposed new intersection layout would perform satisfactorily under the cumulative 
gmpaiP sinEargo for Ynar 15. Thgs gs gEtgiaPnt bt Phn DoS bngEn lnss PhaE 0.5 gEtgiaPgEn 
PhaP lnss PhaE 50% of Phn avaglabln gEPnrsniPgoE iapaigPt woult bn rnqugrnt. Thgs gs also 
gEtgiaPnt bt  oS of B, aEt avnrann gEPnrsniPgoE tnlats of 10 snioEts/vnhgiln or lnss. 

Table 9  Modelled SIDRA outputs for future seagull intersection at Denman Road/ Thomas 
Mitchell Drive - Cumulative case based on Figure 27 and Figure 28. 

Period Intersection 
point

No. of 
vehicles/ 
hour

Degree of 
saturation
(DoS)

Average 
intersection 
delay (sec/ 
vehicle)

Level of 
Service 
(LoS)

Maximum 
queue 
length (m)

0600-
0700h

Westbound 
carriageway 
Denman 
Road

1979 0.418 10.6 B 20.1

 asPbouEt 
carriageway 
Denman 
Road

477 0.157 0.2 A 4.8

Combined 2211 0.418 9.5 B 20.1

1600-
1700

Westbound 
carriageway 
Denman 
Road

1278 0.444 10.5 B 27.0

 asPbouEt
carriageway 
Denman 
Road

920 0.336 0.7 A 12.0

Combined 1761 0.444 8.0 B 27.0
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4 Assessment of road traffic impacts
SniPgoE 3 of Phgs Traffgi aEt TraEsporP ImpaiP AssnssmnEP gEilutnt a iomprnhnEsgvn 
overview of potential road traffic impacts in terms of the likely impact to the operation of 
key intersections. This considered the residual capacity of each of the key intersections 
and to what degree the intersection would be affected by the Project-related traffic. 

Thgs sniPgoE nxpaEts oE SniPgoE 3 bt ioEsgtnrgEn Phn poPnEPgal roat gmpaiPs tun Po 
Project related traffic. Road impacts have been assessed by considering:  

(i) the capacity and efficiency of the midblocks in carrying the forecast traffic volumes due 
Po Phn  rojniP, as wnll as (gg) forniasPs of  qugvalnEP SPaEtart Axlns ( SA) PhaP woult bn 
nnEnraPnt bt Phn baiknrouEt aEt  rojniP rnlaPnt Praffgi.  SAs arn a sPaEtart mnasurn 
of the impact loads imparted on a road’s pavement due to increases in heavy vehicle 
traffic. These analyses have been carried out on Bengalla Link Road, Wybong Road and 
Thomas Mitchell Drive as preliminary indicators of overall network performance. 

4.1 Midblock traffic performance 
The midblock traffic performance of the principal access routes was assessed using the 
Highway Capacity Manual method for two-lane highways. This method considers the bi-
directional traffic volume along a midblock section of road during the highest volume 
hours of the day. It considers the impact of traffic volumes on travel speed and the 
percentage of time that drivers spend following another vehicle. The faster the travel 
speed, or the closer it is to a driver’s desired speed under free flow conditions, the better 
Phn lnvnl of snrvgin ( oS). Bt ioEPrasP, Phn lnss Pgmn a trgvnr spnEts followgEn aEoPhnr 
vnhgiln, Phn bnPPnr Phn  oS. 

Table 10 shows the results of the midblock traffic assessment for the existing and 
cumulative case scenarios. The existing case is based on the traffic volumes from Figure 
16 and Figure 17. The cumulative case is based on the traffic volumes from Figure 27
and Figure 28. The full workings and calculations are provided in Appendix C. Appendix 
A provides an interpretation of traffic  oS for intersections. This can also be used as a 
nugtn Po  oS tnsirgpPors (A Po F) for mgtbloik Praffgi pnrformaEin as wnll. 

Table 10 Midblock level of service (LoS) for existing and cumulative case scenarios 

Midblock Assessment 
period

Existing case* LoS Cumulative Project 
case** LoS

Bengalla Link Road, 
south of Bengalla
Mine Access Road

AM C D

PM B C

Wybong Road, west 
of Bengalla Link Road

AM B B

PM B B

Thomas Mitchell 
Drive, west of New 
 EnlaEt Hgnhwat

AM C D

PM C C

* This is actually based on traffic volumes as surveyed in 2011. 
** This is based on Year 15 of the Project with consideration of neighbouring mines. 
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As shown in Table 10, the midblock of Wybong Road to the west of Bengalla Link Road 
wgll rnPagE gPs nxgsPgEn  oS of B gE Phn iumulaPgvn iasn sinEargo. Thgs mgtbloik gs rnlaPgvnlt 
resilient to adverse traffic performance/ conditions as its current volumes are 
considerably low and have substantial spare capacity to absorb the forecast traffic 
demands from the cumulative case scenario. 

The Bengalla Link Road midblock to the south of the Mine Access Road, and Thomas 
MgPihnll Drgvn Po Phn wnsP of Phn Nnw  EnlaEt Hgnhwat arn lgknlt Po trop oEn lnvnl of 
snrvgin gE Phn iumulaPgvn iasn sinEargo. Hownvnr, gE all iasns, Phn  oS wgll rnmagE aP D 
or better which means the roads will be operating within the available capacity limits. It 
should be emphasised that (i) these are for the highest volume periods of the day, and 
(gg) PhaP Phn Praffgi tnmaEts lnatgEn Po Phn  oS lnvnl trop arn tun Po Phn iumulaPgvn nffniP 
of foreseeable expansion in other mining projects as well as the Project. 

As these three routes will continue to operate within their respective midblock capacity 
limits, there are no further mitigation measures recommended. 

4.2 Axle loading 
The standard measure for vehicle axle impacts to road pavement is the equivalent 
sPaEtart axln ( SA). Thgs ioEsgtnrs boPh Phn Eumbnr of axlns oE a hnavt vnhgiln as wnll 
as the distribution of the load. As such, a vehicle with a higher number of axles will not 
necessarily impart a larger impact to road pavement than vehicles with fewer axles. This 
is because the vehicle with more axles may be better able to distribute its load across 
more axles. 

Main Roads Western Australia (no date) have provided an indication of the multiplier to 
bn usnt Po ioEvnrP vnhgilns Po  SAs. Thnsn arn as showE gE Table 11 for the 10 classes 
of heavy vehicles (classes 3-12) as specified by Austroads. The Austroads vehicle 
classification system is provided in Appendix D. 

Table 11 also shows the number of vehicles counted from each class of heavy vehicle 
for fgvn survnt sgPns gE SnpPnmbnr 2011. UsgEn Phn  SA mulPgplgnrs, Phn PoPal Eumbnr of 
 SAs for naih survnt sgPn was tnPnrmgEnt, as wnll as Phn avnrann Eumbnr of  SAs pnr 
heavy vehicle. This shows that heavy vehicles on Bengalla Link Road and Denman Road 
havn aE avnrann of 1.62  SAs/ vnhgiln. Bt ioEPrasP, hnavt vnhgilns oE Phn nasPnrE aEt 
wnsPnrE sniPgoEs of Thomas MgPihnll Drgvn hat avnranns of 1.98 aEt 1.45  SAs/ vnhgiln 
respectively. Provided that the same patterns of heavy vehicle usage are sustained, with 
respect to the relative proportion use of each vehicle type, it is reasonable to conclude 
PhaP hnavt vnhgilns oE Phnsn Phrnn rouPns woult havn aE avnrann of 1.62  SAs. 
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Table 11 Multipliers used to convert vehicle numbers to ESAs. 

Austroads Vehicle class

Vehicle 
class

3 4 5 6 7 8 9 10 11 12 Total

 SA
multiplier

0.6 1.5 3.6 1.3 1.7 2.6 3.1 5.3 5.7 10.8

BLR 1 # 
veh

164 28 17 3 4 3 41 20 1 0 280

BLR 1 # 
 SAs

99 42 60 4 8 7 126 104 6 0 454

 SA/ vnh 1.62

BLR 2 # 
veh

51 11 6 1 2 1 18 4 0 0 95

BLR 2 # 
 SAs

31 17 21 2 4 2 55 23 0 0 155

 SA/ vnh 1.63

Denman 
# veh

327 53 22 6 13 9 70 45 4 0 549

Denman 
#  SAs

196 79 78 7 21 23 218 241 24 0 889

 SA/ vnh 1.62

TMD 1 # 
veh

194 108 28 3 2 9 83 49 4 0 479

TMD 1 # 
 SAs

116 161 102 3 4 25 257 258 20 2 948

 SA/ vnh 1.98

TMD 2 #
veh

392 98 40 8 5 5 63 33 2 0 646

TMD 2 #
 SAs

235 147 145 10 8 14 196 173 11 2 941

 SA/ vnh 1.46
BLR 1 – Bengalla Link Road, 200m north of Denman Road 
BLR 2 – Bengalla Link Road, 300m north of Bengalla Mine Access Road 
Denman – Denman Road, 300m east of Bengalla Link Road. 
TMD 1 – Thomas MgPihnll Drgvn, 200m wnsP of Nnw  EnlaEt Hgnhwat. 
TMD 2 - Thomas Mitchell Drive, 200m south of Denman Road. 
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As shown in Table 10, the midblock of Wybong Road to the west of Bengalla Link Road 
wgll rnPagE gPs nxgsPgEn  oS of B gE Phn iumulaPgvn iasn sinEargo. Thgs mgtbloik gs rnlaPgvnlt 
resilient to adverse traffic performance/ conditions as its current volumes are 
considerably low and have substantial spare capacity to absorb the forecast traffic 
demands from the cumulative case scenario. 

The Bengalla Link Road midblock to the south of the Mine Access Road, and Thomas 
MgPihnll Drgvn Po Phn wnsP of Phn Nnw  EnlaEt Hgnhwat arn lgknlt Po trop oEn lnvnl of 
snrvgin gE Phn iumulaPgvn iasn sinEargo. Hownvnr, gE all iasns, Phn  oS wgll rnmagE aP D 
or better which means the roads will be operating within the available capacity limits. It 
should be emphasised that (i) these are for the highest volume periods of the day, and 
(gg) PhaP Phn Praffgi tnmaEts lnatgEn Po Phn  oS lnvnl trop arn tun Po Phn iumulaPgvn nffniP 
of foreseeable expansion in other mining projects as well as the Project. 

As these three routes will continue to operate within their respective midblock capacity 
limits, there are no further mitigation measures recommended. 

4.2 Axle loading 
The standard measure for vehicle axle impacts to road pavement is the equivalent 
sPaEtart axln ( SA). Thgs ioEsgtnrs boPh Phn Eumbnr of axlns oE a hnavt vnhgiln as wnll 
as the distribution of the load. As such, a vehicle with a higher number of axles will not 
necessarily impart a larger impact to road pavement than vehicles with fewer axles. This 
is because the vehicle with more axles may be better able to distribute its load across 
more axles. 

Main Roads Western Australia (no date) have provided an indication of the multiplier to 
bn usnt Po ioEvnrP vnhgilns Po  SAs. Thnsn arn as showE gE Table 11 for the 10 classes 
of heavy vehicles (classes 3-12) as specified by Austroads. The Austroads vehicle 
classification system is provided in Appendix D. 

Table 11 also shows the number of vehicles counted from each class of heavy vehicle 
for fgvn survnt sgPns gE SnpPnmbnr 2011. UsgEn Phn  SA mulPgplgnrs, Phn PoPal Eumbnr of 
 SAs for naih survnt sgPn was tnPnrmgEnt, as wnll as Phn avnrann Eumbnr of  SAs pnr 
heavy vehicle. This shows that heavy vehicles on Bengalla Link Road and Denman Road 
havn aE avnrann of 1.62  SAs/ vnhgiln. Bt ioEPrasP, hnavt vnhgilns oE Phn nasPnrE aEt 
wnsPnrE sniPgoEs of Thomas MgPihnll Drgvn hat avnranns of 1.98 aEt 1.45  SAs/ vnhgiln 
respectively. Provided that the same patterns of heavy vehicle usage are sustained, with 
respect to the relative proportion use of each vehicle type, it is reasonable to conclude 
PhaP hnavt vnhgilns oE Phnsn Phrnn rouPns woult havn aE avnrann of 1.62  SAs. 
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Table 11 Multipliers used to convert vehicle numbers to ESAs. 

Austroads Vehicle class

Vehicle 
class

3 4 5 6 7 8 9 10 11 12 Total

 SA
multiplier

0.6 1.5 3.6 1.3 1.7 2.6 3.1 5.3 5.7 10.8

BLR 1 # 
veh

164 28 17 3 4 3 41 20 1 0 280

BLR 1 # 
 SAs

99 42 60 4 8 7 126 104 6 0 454

 SA/ vnh 1.62

BLR 2 # 
veh

51 11 6 1 2 1 18 4 0 0 95

BLR 2 # 
 SAs

31 17 21 2 4 2 55 23 0 0 155

 SA/ vnh 1.63

Denman 
# veh

327 53 22 6 13 9 70 45 4 0 549

Denman 
#  SAs

196 79 78 7 21 23 218 241 24 0 889

 SA/ vnh 1.62

TMD 1 # 
veh

194 108 28 3 2 9 83 49 4 0 479

TMD 1 # 
 SAs

116 161 102 3 4 25 257 258 20 2 948

 SA/ vnh 1.98

TMD 2 #
veh

392 98 40 8 5 5 63 33 2 0 646

TMD 2 #
 SAs

235 147 145 10 8 14 196 173 11 2 941

 SA/ vnh 1.46
BLR 1 – Bengalla Link Road, 200m north of Denman Road 
BLR 2 – Bengalla Link Road, 300m north of Bengalla Mine Access Road 
Denman – Denman Road, 300m east of Bengalla Link Road. 
TMD 1 – Thomas MgPihnll Drgvn, 200m wnsP of Nnw  EnlaEt Hgnhwat. 
TMD 2 - Thomas Mitchell Drive, 200m south of Denman Road. 
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A morn tnPaglnt aEaltsgs gs rnqugrnt gE ortnr Po tnPnrmgEn Phn lgknlt gEirnasns gE  SAs 
generated by the Project as well as from other neighbouring coal projects and from the 
nnEnral nrowPh gE baiknrouEt Praffgi. Thn Praffgi forniasPs tgsiussnt gE SniPgoE 3 for boPh 
the Project as well as the neighbouring coal projects were limited by the information 
available. As the traffic volume forecasts from other reviewed literature tended to focus 
on traffic impacts in the peak period as opposed to traffic volumes generated over the 
wholn tat, gP gs EoP possgbln Po aiiuraPnlt forniasP Phn nrowPh gE  SAs aloEn Phnsn 
principal access routes. 

Notwithstanding the above, there is confidence from the above analysis that each heavy 
vnhgiln gs lgknlt Po nnEnraPn 1.62  SA of loatgEn oE Phn roat pavnmnEP. IP gs gmporPaEP Po 
aikEowlntnn PhaP somn mnasurns Po rntuin Phn  SAs nnEnraPnt bt gEtgvgtual Pruik 
trips, such as using smaller vehicles, may generate higher volumes of those vehicles. As 
suih, whglsP Phn Eumbnr of  SAs pnr hnavt vnhgiln mat trop, Phn PoPal Eumbnr of hnavt 
vehicles may increase. This may have a neutral or negative cumulative impact. It may 
also result in poorer traffic performance. 

4.3 Ongoing management of roads in the 
surrounding network 
The surrounding road network has undergone a large number of improvements due to 
the individual coal mine operators. These include road network improvements and 
maintenance contributions developed as part of existing operations and projects 
development consent requirements (see Table 12). In particular, BMC has worked 
iollaboraPgvnlt wgPh MSC aEt RMS gE Phn maEannmnEP of roats gE Phgs EnPwork gEilutgEn: 

 Thn ioEsPruiPgoE of Phn BnEnalla  gEk Roat SPann 2  xPnEsgoE from BnEnalla MgEn 
Access Road to Wybong Road, which is consistent with the Western Road 
Strategy objectives. 

 The proposed construction of the Bengalla Link Road realignment as part of this 
Project. 

 Maintenance contributions to Bengalla Link Road. 

These are substantial improvements to the safety and operation of the main road 
network. Furthermore, the extension of Bengalla Link Road has allowed heavy vehicles 
to be re-distributed to this route rather than Wybong Road. 

Sgmglarlt, oPhnr roat upnratns havn bnnE iarrgnt ouP wgPh gEpuP from EngnhbourgEn mgEgEn 
companies. These include the upgrade of Wybong Road between Mangoola Coal Mine 
aEt BnEnalla  gEk Roat SPann 2  xPnEsgoE; upnratns Po Phn WtboEn Roat gEPnrsniPgoEs 
with Bengalla Link Road and Golden Highway; upgrades to the Bengalla Link Road/ 
Denman Road intersection; completed and proposed upgrades to the Thomas Mitchell 
Drgvn gEPnrsniPgoEs aP Nnw  EnlaEt Hgnhwat aEt DnEmaE Roat rnspniPgvnlt; 
maintenance contributions to Wybong Road and Thomas Mitchell Drive; and proposed 
rnalgnEmnEPs (aEt hnEin upnratns) Po  ttnrPoE Roat. 

BMC rnmagE iommgPPnt Po lgagsgEn wgPh MSC aEt RMS aEt oPhnr ioal mgEn opnraPors 
regarding the ongoing management of the surrounding road network. 
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A morn tnPaglnt aEaltsgs gs rnqugrnt gE ortnr Po tnPnrmgEn Phn lgknlt gEirnasns gE  SAs 
generated by the Project as well as from other neighbouring coal projects and from the 
nnEnral nrowPh gE baiknrouEt Praffgi. Thn Praffgi forniasPs tgsiussnt gE SniPgoE 3 for boPh 
the Project as well as the neighbouring coal projects were limited by the information 
available. As the traffic volume forecasts from other reviewed literature tended to focus 
on traffic impacts in the peak period as opposed to traffic volumes generated over the 
wholn tat, gP gs EoP possgbln Po aiiuraPnlt forniasP Phn nrowPh gE  SAs aloEn Phnsn 
principal access routes. 

Notwithstanding the above, there is confidence from the above analysis that each heavy 
vnhgiln gs lgknlt Po nnEnraPn 1.62  SA of loatgEn oE Phn roat pavnmnEP. IP gs gmporPaEP Po 
aikEowlntnn PhaP somn mnasurns Po rntuin Phn  SAs nnEnraPnt bt gEtgvgtual Pruik 
trips, such as using smaller vehicles, may generate higher volumes of those vehicles. As 
suih, whglsP Phn Eumbnr of  SAs pnr hnavt vnhgiln mat trop, Phn PoPal Eumbnr of hnavt 
vehicles may increase. This may have a neutral or negative cumulative impact. It may 
also result in poorer traffic performance. 

4.3 Ongoing management of roads in the 
surrounding network 
The surrounding road network has undergone a large number of improvements due to 
the individual coal mine operators. These include road network improvements and 
maintenance contributions developed as part of existing operations and projects 
development consent requirements (see Table 12). In particular, BMC has worked 
iollaboraPgvnlt wgPh MSC aEt RMS gE Phn maEannmnEP of roats gE Phgs EnPwork gEilutgEn: 

 Thn ioEsPruiPgoE of Phn BnEnalla  gEk Roat SPann 2  xPnEsgoE from BnEnalla MgEn 
Access Road to Wybong Road, which is consistent with the Western Road 
Strategy objectives. 

 The proposed construction of the Bengalla Link Road realignment as part of this 
Project. 

 Maintenance contributions to Bengalla Link Road. 

These are substantial improvements to the safety and operation of the main road 
network. Furthermore, the extension of Bengalla Link Road has allowed heavy vehicles 
to be re-distributed to this route rather than Wybong Road. 

Sgmglarlt, oPhnr roat upnratns havn bnnE iarrgnt ouP wgPh gEpuP from EngnhbourgEn mgEgEn 
companies. These include the upgrade of Wybong Road between Mangoola Coal Mine 
aEt BnEnalla  gEk Roat SPann 2  xPnEsgoE; upnratns Po Phn WtboEn Roat gEPnrsniPgoEs 
with Bengalla Link Road and Golden Highway; upgrades to the Bengalla Link Road/ 
Denman Road intersection; completed and proposed upgrades to the Thomas Mitchell 
Drgvn gEPnrsniPgoEs aP Nnw  EnlaEt Hgnhwat aEt DnEmaE Roat rnspniPgvnlt; 
maintenance contributions to Wybong Road and Thomas Mitchell Drive; and proposed 
rnalgnEmnEPs (aEt hnEin upnratns) Po  ttnrPoE Roat. 

BMC rnmagE iommgPPnt Po lgagsgEn wgPh MSC aEt RMS aEt oPhnr ioal mgEn opnraPors 
regarding the ongoing management of the surrounding road network. 
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Table 12 Existing Mining Operations and Projects Road Management Commitments  

Mine/Project Source Commitment

Bengalla Mine DA 211/93  Be responsible for the costs of maintenance of 
the Bengalla Link Road from Denman Road to 
the Western Limit of the 1 in 100 year flood level 
for the life of the mine or as otherwise agreed 
wgPh MSC;

 Maintain signs giving at least 24 hours notice of 
road closure on Wybong Road and Bengalla Link 
Road;

 Provision of $125,000 (indexed annually) to be 
used for the maintenance of roads in the 
Muswnllbrook Shgrn.

Mt Arthur Coal 
Mine

09_0062  Mt Arthur Coal will provide a capital contribution 
of $3M towards the cost of the upgrade of 
Thomas Mitchell Drive and a further $4.06 M 
capital.  

 MP ArPhur wgll provgtn MSC wgPh $120,000 
(indexed annually) per annum for the purpose of 
a sinking fund connected with the ongoing 
maintenance of Thomas Mitchell Drive and 
restricted for that purpose.

DratPoE SouPh 
Coal Project 

DratPoE SouPh Coal 
Project Response to 
SubmgssgoEs 
(Hansen Bailey, 
May 2013)

 A payment of $1 M as a direct contribution 
towards the cost of the Thomas Mitchell Drive 
upgrade.

 AE aEEual ioEPrgbuPgoE of $100,000 Po MSC Po 
assist in funding road maintenance in the 
Muswellbrook LGA.

Mangoola Mine  A 06_0014  $11.5 M in total road and intersection upgrades; 
and

 $220,000 275,000 per year during operations for 
maintenance of MSC’s local roads network.

Mount Pleasant 
Project

DA 92/97  Costs associated with the maintenance of roads, 
as reasonably apportioned to the use of the road 
by Mount Pleasant, up to a maximum annual 
payment of $220,000 (indexed annually).  This 
contribution will be made for recurrent road 
maintenance to be used at MSC’s discretion for 
the purpose.  
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5 Road safety impacts
5.1 Crash data analysis 

TraEsporP for NSW magEPagE a taPabasn of roat irash rniorts for NSW whgih gs kEowE 
as CRASH INK. RnporPnt roat irashns2 arn oElt iapPurnt gE CRASH INK gf Phnt: 

 Result in a person being killed as a result of the crash; or 

 Result in a person being injured as a result of the crash; or. 

 Result in one or more vehicles being towed away. 

A crash is coded as a fatal event if one or more persons involved died within 30 days of 
the event and the cause of death was related to the crash event. Deaths due to unrelated 
medical conditions or episodes are not coded as fatal crashes irrespective of whether the 
medical condition/episode was experienced at the time of the crash. A crash is coded as 
an injury event if one or more persons were hospitalised as a result of the crash, or if one 
or more persons was treated for injuries on site. 

A qunrt of Phn CRASH INK taPabasn was iarrgnt ouP for Phn followgEn roats: 

 Bengalla Link Road between Wybong Road and Denman Road. 

 Wybong Road between Golden Highway and Kayuga Road. 

  ttnrPoE Roat bnPwnnE DnEmaE Roat aEt GoltnE Hgnhwat. 

 Thomas MgPihnll Drgvn bnPwnnE DnEmaE Roat aEt Nnw  EnlaEt Hgnhwat. 

 SknllaPar SPoik RouPn-RuPhnrfort Roat bnPwnnE DnEmaE Roat aEt Nnw  EnlaEt 
Highway. 

 DnEmaE Roat bnPwnnE GoltnE Hgnhwat aEt Nnw  EnlaEt Hgnhwat. 

 Nnw  EnlaEt Hgnhwat bnPwnnE AbnrtnnE SPrnnP, Muswnllbrook aEt Phn GoltnE 
Highway, Whittingham. 

 Thn GoltnE Hgnhwat bnPwnnE Phn Nnw  EnlaEt Hgnhwat, WhgPPgEnham aEt 
WtboEn Roat, SaEtt Hollow. 

The period of the crash dataset that was queried was the five-year period between 1 July 
2006 and 30 June 2011. At the time of writing, this was the latest five year period for 
which there was fully validated, non-provisional crash data. 

An analysis of the crash data was carried out in order to identify the road safety risks and 
hence the likely impacts on and due to Project-related traffic. Bengalla Link Road, 
WtboEn Roat,  ttnrPoE Roat, Thomas MgPihnll Drgvn, SknllaPar SPoik RouPn, aEt 

2 Road crashns PhaP oiiur oE publgi roats musP bn rnporPnt Po Phn NSW  olgin gf a pnrsoE gs kgllnt or gEjurnt as a 
result of the crash, or if there is property damage in excess of $500. Road crash events must also be reported to 
the Police if one of the drivers/ persons involved in the crash failed to exchange particulars, or if one or more 
persons involved in the crash was under the influence of drugs or alcohol. Crashes that do not meet this reporting 
criteria may still be voluntarily reported to the Poliin. CRASH INK oElt iapPurns rniorts of irash nvnEPs whgih 
rnsulP gE pnrsoEs bngEn kgllnt or gEjurnt, or whnrn vnhgilns arn Pownt awat. Snlf-reported crashes are not 
iapPurnt gE CRASH INK.
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5 Road safety impacts
5.1 Crash data analysis 

TraEsporP for NSW magEPagE a taPabasn of roat irash rniorts for NSW whgih gs kEowE 
as CRASH INK. RnporPnt roat irashns2 arn oElt iapPurnt gE CRASH INK gf Phnt: 

 Result in a person being killed as a result of the crash; or 

 Result in a person being injured as a result of the crash; or. 

 Result in one or more vehicles being towed away. 

A crash is coded as a fatal event if one or more persons involved died within 30 days of 
the event and the cause of death was related to the crash event. Deaths due to unrelated 
medical conditions or episodes are not coded as fatal crashes irrespective of whether the 
medical condition/episode was experienced at the time of the crash. A crash is coded as 
an injury event if one or more persons were hospitalised as a result of the crash, or if one 
or more persons was treated for injuries on site. 

A qunrt of Phn CRASH INK taPabasn was iarrgnt ouP for Phn followgEn roats: 

 Bengalla Link Road between Wybong Road and Denman Road. 

 Wybong Road between Golden Highway and Kayuga Road. 

  ttnrPoE Roat bnPwnnE DnEmaE Roat aEt GoltnE Hgnhwat. 

 Thomas MgPihnll Drgvn bnPwnnE DnEmaE Roat aEt Nnw  EnlaEt Hgnhwat. 

 SknllaPar SPoik RouPn-RuPhnrfort Roat bnPwnnE DnEmaE Roat aEt Nnw  EnlaEt 
Highway. 

 DnEmaE Roat bnPwnnE GoltnE Hgnhwat aEt Nnw  EnlaEt Hgnhwat. 

 Nnw  EnlaEt Hgnhwat bnPwnnE AbnrtnnE SPrnnP, Muswnllbrook aEt Phn GoltnE 
Highway, Whittingham. 

 Thn GoltnE Hgnhwat bnPwnnE Phn Nnw  EnlaEt Hgnhwat, WhgPPgEnham aEt 
WtboEn Roat, SaEtt Hollow. 

The period of the crash dataset that was queried was the five-year period between 1 July 
2006 and 30 June 2011. At the time of writing, this was the latest five year period for 
which there was fully validated, non-provisional crash data. 

An analysis of the crash data was carried out in order to identify the road safety risks and 
hence the likely impacts on and due to Project-related traffic. Bengalla Link Road, 
WtboEn Roat,  ttnrPoE Roat, Thomas MgPihnll Drgvn, SknllaPar SPoik RouPn, aEt 

2 Road crashns PhaP oiiur oE publgi roats musP bn rnporPnt Po Phn NSW  olgin gf a pnrsoE gs kgllnt or gEjurnt as a 
result of the crash, or if there is property damage in excess of $500. Road crash events must also be reported to 
the Police if one of the drivers/ persons involved in the crash failed to exchange particulars, or if one or more 
persons involved in the crash was under the influence of drugs or alcohol. Crashes that do not meet this reporting 
criteria may still be voluntarily reported to the Poliin. CRASH INK oElt iapPurns rniorts of irash nvnEPs whgih 
rnsulP gE pnrsoEs bngEn kgllnt or gEjurnt, or whnrn vnhgilns arn Pownt awat. Snlf-reported crashes are not 
iapPurnt gE CRASH INK.
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Denman Road were regarded as the routes which could potentially be directly affected 
by Project-related traffic (or alternatively whose safety risks could directly affect Project-
related traffic).

As such, a more detailed crash data analysis was carried out for these routes to identify 
irash PrnEts as wnll as hgnh rgsk loiaPgoEs. WhglsP Phn Nnw  EnlaEt Hgnhwat aEt Phn 
Golden Highway would also be used by Project-generated traffic, these would have a
less direct, and by contrast to the previous routes, a more “global” influence on Project 
traffic. As such, a broad level analysis was carried out for these two roads. 

SniPgoEs 5.1.1 Po 5.1.8 provgtn a summart of Phn irash taPa aEaltsgs rnsulPs. 

5.1.1 Bengalla Link Road 
In the five-year period between 1 July 2006 and 30 June 2011, there were no crashes 
reported for Bengalla Link Road between Wybong Road and Denman Road. However, it
should be noted that the Bengalla Link Road “Stage 2 Extension” from Bengalla Mine to 
Wybong Road was completed in 2008 to fulfil obligations under the Muswellbrook 
WnsPnrE Roats SPraPnnt (1997) in providing a principal access route to Bengalla Mine, 
Mangoola Coal Mine and the future Mount Pleasant Project. As such, the road only 
operated as a through link from Wybong Road to Denman Road for the last three years 
of this five-year dataset period. This needs to be acknowledged, as the future road safety 
performance of the route with regard to crash frequency is likely to change simply 
because the function of the road has changed dramatically (from a no through road to a 
major high-speed through route) and as traffic volumes continue to increase. 

As EoPnt gE SniPgoE 2.1.2, BnEnalla  gEk Roat provgtns a rnasoEabln nnomnPrgi 
standard. The Project will require a diversion of 6 km of this route in order to 
accommodate the Project as the mining activity progresses to the west. This proposed 
diversion will be designed to a similar (if not better) geometric standard. The horizontal 
and vertical alignment will be commensurate with a 100 km/h design speed, and the 
travel lanes will be 3.5 m wide with 1.0 m sealed shoulders. The proposed diversion will 
be required prior to Year 24 of the Project. 

The intersection of the diversion with the alignment of Bengalla Link Road at the 
southern end will become the intersection providing access to the Project Boundary. This 
intersection will be of a similar capacity, configuration and safety standard as the existing 
intersection of Bengalla Link Road and Bengalla Mine Access Road. That is, it will have 
a channelized right-turn (CHR) configuration with a westbound right-turn lane of 160m or 
greater. 

The diverted route will cross the existing alignment of Roxburgh Road and as such would 
require a new intersection with Roxburgh Road. This intersection will have a similar 
capacity, configuration and safety standard as the existing Bengalla Link Road/ 
Roxburgh Road intersection. This will be a CHR intersection with a southbound 160m 
right-turn lane on the diverted route. This will allow decelerating and stationary right-turn 
vehicles to stand clear of the faster moving through traffic. 

The diverted route will be designed and constructed in accordance with the Austroads 
Road Design Guide. The road would be subjected to road safety audits at the design and 
pre-opening stages to ensure that safety concerns are identified and closed out. 
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5.1.2 Wybong Road 
In the five-year period between 1 July 2007 and 30 June 2011, there were a total of 20 
irashns rnporPnt for Phn sniPgoE of WtboEn Roat bnPwnnE GoltnE Hgnhwat, SaEtt 
Hollow and Kayuga Road, Muswellbrook. This equates to an average crash rate of 32 
crashes per 100 million-vehicle-kilometres-travelled (MVKT)3. Thgs gs lnss PhaE Phn SPaPn-
wide average of 32.8 crashes/100MVKT for rural two-lane-two-way (2L2W) roads (RTA, 
2004b).

A crash trends analysis was carried out for the 20 crashes reported during this dataset 
period. This included a collision diagram as shown in Figure 29 which was used to 
identify common crash causation factors, and common crash clusters (if any). The trends 
analysis revealed the following: 

 1 (5%) of Phn irashns rnsulPnt gE a faPalgPt, 10 (50%) of Phn irashns rnsulPnt gE 
gEjurgns aEt 9 (45%) of Phn irashns rnsulPnt gE a Powawat. 

 17 (85%) of irashns wnrn iotnt as sgEnln vnhgiln irashns. FurPhnrmorn, 15 (75%) 
of these were single vehicle loss-of-ioEProl nvnEPs. 14 (70%) of Phnsn rnsulPnt gE 
Phn vnhgiln lnavgEn Phn roatwat. 12 (60%) of Phnsn rnsulPnt gE Phn vnhgiln sPrgkgEn 
a roadside object. 

 6 (30%) of Phn 20 irashns oiiurrnt oE Phn sniPgoE of WtboEn Roat Po Phn nasP of 
Bengalla Link Road. Five of these crashes occurred in 2007 or 2008 which was 
bnforn Phn opnEgEn of Phn BnEnalla  gEk Roat SPann 2  xPnEsgoE. Thn opnEgEn of 
thgs  xPnEsgoE rnsulPnt gE a sgnEgfgiaEP rn-tgsPrgbuPgoE of Wybong Road East’s traffic 
to Bengalla Link Road. As Bengalla Link Road offers a significantly better 
alignment and safety standard compared with this section of Wybong Road, the 
re-distribution of traffic as described above, would be expected to result in a 
significant net reduction in safety risk – as a greater proportion of traffic (in a 
regional context) would be re-distributed from a lower standard route (Wybong 
Roat  asP) Po Phn hgnhnr sPaEtart rouPn (BnEnalla  gEk Roat). As suih, Phn rninEP 
improvements to the road network and principal access routes would address the 
crash history associated with the eastern section of Wybong Road. This section is 
not likely to be used by Project-related traffic, as it would be quicker to access 
Muswellbrook via Bengalla Link Road and Denman Road. The signage along this 
rouPn was upnratnt as parP of Phn MaEnoola Coal MgEn  arlt Works. 

 10 (50%) of Phn 20 irashns oiiurrnt oE Phn sniPgoE of WtboEn Roat Po Phn wnsP 
of Northern Access Road (Mangoola Coal Mine). This section of Wybong Road is 
EoP lgknlt Po bn usnt bt BnEnalla MgEn, as gP woult bn qugiknr Po aiinss SaEtt 
Hollow via Bengalla Link Road and Denman Road, which have a better alignment 
and safety standard compared with this section of Wybong Road. The signage 
aloEn Phgs rouPn was also upnratnt as parP of MaEnoola Coal MgEn  arlt Works. 

3 This crash rate is based on an adopted AADT of 1,000 vehicles/day for Wybong Road, and a 34km route length 
bnPwnnE Phn GoltnE Hgnhwat, SaEtt Hollow aEt Katuna Roat, Muswnllbrook.
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5.1.2 Wybong Road 
In the five-year period between 1 July 2007 and 30 June 2011, there were a total of 20 
irashns rnporPnt for Phn sniPgoE of WtboEn Roat bnPwnnE GoltnE Hgnhwat, SaEtt 
Hollow and Kayuga Road, Muswellbrook. This equates to an average crash rate of 32 
crashes per 100 million-vehicle-kilometres-travelled (MVKT)3. Thgs gs lnss PhaE Phn SPaPn-
wide average of 32.8 crashes/100MVKT for rural two-lane-two-way (2L2W) roads (RTA, 
2004b).

A crash trends analysis was carried out for the 20 crashes reported during this dataset 
period. This included a collision diagram as shown in Figure 29 which was used to 
identify common crash causation factors, and common crash clusters (if any). The trends 
analysis revealed the following: 

 1 (5%) of Phn irashns rnsulPnt gE a faPalgPt, 10 (50%) of Phn irashns rnsulPnt gE 
gEjurgns aEt 9 (45%) of Phn irashns rnsulPnt gE a Powawat. 

 17 (85%) of irashns wnrn iotnt as sgEnln vnhgiln irashns. FurPhnrmorn, 15 (75%) 
of these were single vehicle loss-of-ioEProl nvnEPs. 14 (70%) of Phnsn rnsulPnt gE 
Phn vnhgiln lnavgEn Phn roatwat. 12 (60%) of Phnsn rnsulPnt gE Phn vnhgiln sPrgkgEn 
a roadside object. 

 6 (30%) of Phn 20 irashns oiiurrnt oE Phn sniPgoE of WtboEn Roat Po Phn nasP of 
Bengalla Link Road. Five of these crashes occurred in 2007 or 2008 which was 
bnforn Phn opnEgEn of Phn BnEnalla  gEk Roat SPann 2  xPnEsgoE. Thn opnEgEn of 
thgs  xPnEsgoE rnsulPnt gE a sgnEgfgiaEP rn-tgsPrgbuPgoE of Wybong Road East’s traffic 
to Bengalla Link Road. As Bengalla Link Road offers a significantly better 
alignment and safety standard compared with this section of Wybong Road, the 
re-distribution of traffic as described above, would be expected to result in a 
significant net reduction in safety risk – as a greater proportion of traffic (in a 
regional context) would be re-distributed from a lower standard route (Wybong 
Roat  asP) Po Phn hgnhnr sPaEtart rouPn (BnEnalla  gEk Roat). As suih, Phn rninEP 
improvements to the road network and principal access routes would address the 
crash history associated with the eastern section of Wybong Road. This section is 
not likely to be used by Project-related traffic, as it would be quicker to access 
Muswellbrook via Bengalla Link Road and Denman Road. The signage along this 
rouPn was upnratnt as parP of Phn MaEnoola Coal MgEn  arlt Works. 

 10 (50%) of Phn 20 irashns oiiurrnt oE Phn sniPgoE of WtboEn Roat Po Phn wnsP 
of Northern Access Road (Mangoola Coal Mine). This section of Wybong Road is 
EoP lgknlt Po bn usnt bt BnEnalla MgEn, as gP woult bn qugiknr Po aiinss SaEtt 
Hollow via Bengalla Link Road and Denman Road, which have a better alignment 
and safety standard compared with this section of Wybong Road. The signage 
aloEn Phgs rouPn was also upnratnt as parP of MaEnoola Coal MgEn  arlt Works. 

3 This crash rate is based on an adopted AADT of 1,000 vehicles/day for Wybong Road, and a 34km route length 
bnPwnnE Phn GoltnE Hgnhwat, SaEtt Hollow aEt Katuna Roat, Muswnllbrook.
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 3 (15%) irashns oiiurrnt gE Phn sniPgoE of WtboEn Roat from NorPhnrE Aiinss 
Road to Bengalla Link Road. This section was upgraded as part of the Mangoola 
Coal Mine. The upgrade resulted in the provision of an 8.5m sealed roadway 
consisting of two 3.25m lanes, two 1.0m shoulders, improved clear zone quality, 
upnratns Po Phn approaih barrgnrs aP SaEtt aEt SprgEn Crnnks, aEt sgnEann aEt 
linemarking improvements.  

 Further to the above, the relative priority of the Wybong Road/ Bengalla Link Road 
was adjusted so that the Wybong Road West and the Bengalla Link Road 
approaihns form Phn Phrounh (major) rouPn. WtboEn Roat  asP gs Phn EorPhnrE 
and terminating approach to the intersection. This was in order to meet the 
objniPgvns of Phn Muswnllbrook CouEigl MgEn WnsPnrE  Roats SPraPnnt wgPh rnnart 
to Bengalla Link Road being designated as the principal access route to Bengalla 
Mine, Mangoola Coal Mineand the future Mount Pleasant Project. 

 The Bengalla Link Road/ Wybong Road intersection has a channelized right-turn 
configuration where the decelerating or stationary right-turning traffic are fully 
protected within the indented right-turn lane. This intersection provides a sufficient 
standard of safety and access for traffic related to the future Mount Pleasant 
Project. 
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Figure 29 Collision diagram for Wybong Road for five-year period between 1 July 2006 and 30 June 2011. 
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5.1.3  ttnrPoE Roat 
In the five-year period between 1 July 2006 and 30 June 2011, there were a total of 12 
irashns aloEn Phn lnEnPh of  ttnrPoE Roat bnPwnnE DnEmaE Roat aEt GoltnE 
Highway. This equates to an approximate crash rate of 62.6 crashes per 100MVKT4. 
Thgs gs hgnhnr PhaE Phn SPaPn-wgtn avnrann of 32.8 irashns/100MVKT for rural Pwo-laEn-
two-way (2L2W) roads (RTA, 2004b).

A crash trends analysis was carried out for the 12 crashes reported during this dataset 
period. This included a collision diagram as shown in Figure 30 which was used to 
identify common crash types, and common crash clusters (if any). The trends analysis 
revealed the following: 

 9 (75%) of Phn 12 irashns rnsulPnt gE aE gEjurt, aEt 3 (25%) rnsulPnt gE vnhgilns 
being towed away. None of the 12 crashes resulted in a fatality. 

 9 (75%) of Phn 12 irashns wnrn iotnt as sgEnln vnhgiln irashns. 7 (58%) of Phnsn 
were loss-of-ioEProl irashns. 6 (50%) of Phnsn rnsulPnt gE Phn vnhgiln lnavgEn Phn 
road and striking a road side object. 

 8 (67%) of Phn irashns gEvolvnt a lgnhP Pruik. IP shoult bn EoPnt PhaP Phnrn arn 
signs provided at each end of the road to prohibit the use of the road by trucks 
greater than 14 tonnes gross vehicle mass (GVM). 

 4 (33%) of Phn irashns oiiurrnt oE Phn sniPgoE of  ttnrPoE Roat bnPwnnE 0-7 km 
north of Golden Highway. This section will be realigned as part of the Drayton 
SouPh Coal  rojniP. Thn Enw roat wgll mnnP GoltnE Hgnhwat approxgmaPnlt 5 km 
wnsP of Phn iurrnEP GoltnE Hgnhwat/  ttnrPoE Roat gEPnrsniPgoE. Thn rnalgnEnt 
section will have 3 m wide lanes, 1.3 m wide shoulders, and 1 m and 2 m wide 
verges in fill embankment and cut sections respectively. Multiple culvert-under-
causeway-type structures will be provided at low points along the road, as 
required, to satisfy surface hydrology requirements and to provide an improved 
vertical alignment of the road. As such, to a large extent this proposed realignment 
wgll attrnss Phn 33% of irashns rniortnt for Phgs sniPgoE. 

 Sgmglarlt, a sniPgoE of  ttnrPoE Roat furPhnr EorPh gs proposnt Po bn rnalgnEnt as 
part of the Mt Arthur Coal Mine. This realignment will also offer improved 
algnEmnEP aEt safnPt pnrformaEin.  ffniPgvnlt, Phn Pwo rnalgnEmnEPs wgll rnsulP gE 
morn PhaE 80% of Phn nxgsPgEn rouPn bngEn rnplaint bt a Enw roat. 

4 Thgs irash raPn gs basnt oE aE atopPnt AADT of 700 vnhgilns/tat for  ttnrPoE Roat, aEt a 15 km rouPn lnEnPh 
between Denman Road and the Golden Highway.
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Figure 30 Collision diagram for Edderton Road for five-year period between 1 July 2006 and 30 June 2011. 
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5.1.4 Thomas Mitchell Drive 
In the five-year period between 1 July 2006 and 30 June 2011, there were a total of 32 
crashes along the length of Thomas Mitchell Drive between Denman Road and the New 
 EnlaEt Hgnhwat. Thgs nquaPns Po aE approxgmaPn irash raPn of 40.0 irashns pnr 
100MVKT5. Thgs gs hgnhnr PhaE Phn SPaPn-wgtn avnrann of 32.8 irashns/100MVKT for 
rural two-lane-two-way (2L2W) roads (RTA, 2004b).

A crash trends analysis was carried out for the 32 crashes reported during this dataset 
period. This included a collision diagram as shown in Figure 31 which was used to 
identify common crash types, and common crash clusters (if any). The trends analysis 
revealed the following: 

 16 (50%) of Phn irashns rnsulPnt gE gEjurgns, aEt 16 (50%) rnsulPnt gE vnhgilns 
being towed away. None of the 32 crashes resulted in a fatality. 

 16 (50%) of Phn 32 irashns oiiurrnt whnE Phn roat surfain was wnP. 

 17 (53%) of Phn 32 irashns wnrn sgEnln vnhgiln irashns. 16 (50%) of Phnsn wnrn 
loss-of-ioEProl irashns rnsulPgEn gE Phn vnhgiln lnavgEn Phn roat. 10 (31%) of Phnsn 
resulted in the vehicle striking a road side object. 

 16 (50%) of Phn irashns rnsulPnt gE gEjurgns. 

 5 irashns (16%) oiiurrnt aP Phn Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn 
gEPnrsniPgoE. 4 (12.5%) of Phnsn gEvolvnt a rgnhP-PurEgEn vnhgiln from Thomas 
MgPihnll Drgvn bngEn gmpaiPnt bt a EorPhbouEt Phrounh vnhgiln oE Nnw  EnlaEt 
Hgnhwat. HV C gs iommgPPnt Po upnratgEn Phgs gEPnrsniPgoE Po a snanull 
configuration as part of the Mt. Arthur Coal Mine. These intersection upgrades will 
gEilutn (g) aE gEtnEPnt aEt fullt proPniPnt rgnhP-PurE laEn from Nnw  EnlaEt 
Highway to Thomas Mitchell Drive, (ii) a protected acceleration lane for the right-
PurE from Thomas MgPihnll Drgvn Po Nnw  EnlaEt Hgnhwat, aEt (ggg) a lnfP-PurE laEn 
from Nnw  EnlaEt Hgnhwat Po Thomas MgPihnll Drgvn. Thnsn proposnt upnratns 
would significantly reduce the risk of these crash types. 

 1 (3%) of Phn irashns oiiurrnt aP Phn DnEmaE Roat/ Thomas MgPihnll Drgvn 
intersection and involved a right-turning vehicle from Denman Road West being 
gmpaiPnt bt a wnsPbouEt Phrounh vnhgiln oE DnEmaE Roat  asP. Thgs 
intersection will also be upgraded by BHP Billiton as part of the Mt. Arthur Coal 
Mine. The proposed seagull configuration will have an indented exclusive right-
turn lane for eastbound vehicles on Denman Road and a protected acceleration 
lane for right-turning traffic from Thomas Mitchell Drive. The proposed upgrade will 
significantly reduce the risk of this crash type. 

 11 (34%) of Phn irashns gEvolvnt a sgEnln vnhgiln losgEn ioEProl oE Phn iurvglgEnar 
sniPgoE of Thomas MgPihnll Drgvn from 0-500m wnsP of Nnw  EnlaEt Hgnhwat. Thgs 
section already contains a number of safeguards against loss-of-control crashes 
gEilutgEn R DUC  S   D aEt T INT RS CTION AH AD warEgEn sgnEs. 

5 This crash rate is based on an adopted AADT of 4,000 vehicles/day for Thomas Mitchell Drive, and a 11 km 
rouPn lnEnPh bnPwnnE DnEmaE Roat aEt Phn Nnw  EnlaEt Hgnhwat.
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Figure 31 Collision diagram for Thomas Mitchell Drive for five-year period between 1 July 2006 and 30 June 2011. 

67
H

ansen Bailey
Environm

ental Im
pact Statem

ent   Septem
ber 2013

Continuation of Bengalla M
ine

Q
Traffic and Transport Im

pact A
ssessm

ent
D
C
 Traffic 

Engineering 
Pty Lt



Bengalla Continuation of Mining Project—Traffic and Transport Impact Assessment
Page 68 DC Traffgi  EngEnnrgEn  Pt  Pt –ABN 50 148 960 632

c:\users\dcaz1846\desktop\private\bengalla\hb-proj-0003-01 bengalla traffic and transport impact assessment revg.docx

5.1.5 SknllaPar SPoik RouPn  
In the five-year period between 1 July 2006 and 30 June 2011, there were a total of 16 
irashns aloEn Phn lnEnPh of SknllaPar SPoik RouPn-IroEbark Roat-RuPhnrfort Roat 
bnPwnnE DnEmaE Roat aEt Phn Nnw  EnlaEt Hgnhwat. 

A crash trends analysis was carried out for the 16 crashes reported during this dataset 
period. This included a collision diagram as shown in Figure 32 which was used to 
identify common crash types, and common crash clusters (if any). The trends analysis 
revealed the following: 

 10 (62%) of Phn irashns rnsulPnt gE gEjurgns aEt 6 (38%) rnsulPnt gE vnhgilns bngEn 
towed away. None of the 16 crashes resulted in fatalities. 

 13 (81%) of Phn 16 irashns oiiurrnt aP or wgPhgE 10m approaih of aE gEPnrsniPgoE. 

 12 (75%) of Phn irashns wnrn mulPgpln vnhgiln irashns gEvolvgEn Pwo or morn 
vnhgilns. Rnar-nEt irashns wnrn Phn mosP iommoE Ptpns makgEn up 6 (38%) of all 
crashes. 

 4 (25%) of Phn irashns oiiurrnt gE Phn hour bnPwnnE 1700-1800h. 3 (19%) of 
these occurred on a weekday. 

It is not expected that this route would be frequently used by Project-related traffic unless
there was a local destination along this route. Any traffic intending to head south on the 
New  EnlaEt Hgnhwat woult mosP lgknlt usn Thomas MgPihnll Drgvn as Phgs has 
significantly reduced travel time. 

68
Environmental Impact Statement   September 2013

Continuation of Bengalla MineHansen Bailey

QTraffic and Transport Impact AssessmentDC Traffic Engineering Pty Lt



Bengalla Continuation of Mining Project—Traffic and Transport Impact Assessment
DC Traffgi  EngEnnrgEn  Pt  Pt –ABN 50 148 960 632 Page 69
c:\users\dcaz1846\desktop\private\bengalla\hb-proj-0003-01 bengalla traffic and transport impact assessment revg.docx

Figure 32 Collision diagram for Skellatar Stock Route-Ironbark Road-Rutherford Road for five-year period between 1 July 2006 and 30 June 2011. 
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5.1.6 Denman Road 
In the five-year period between 1 July 2006 and 30 June 2011, there were a total of 49 
irashns aloEn Phn lnEnPh of DnEmaE Roat bnPwnnE Phn Nnw  EnlaEt Hgnhwat aEt Phn 
Golden Highway. This equates to an approximate crash rate of 21.9 crashes per 
100MVKT6. Thgs gs lownr PhaE Phn SPaPn-wgtn avnrann of 32.8 irashns/100MVKT for rural 
two-lane-two-way (2L2W) roads (RTA, 2004b).

A crash trends analysis was carried out for the 49 crashes reported during this dataset 
period. This included a collision diagram as shown in Figure 33 which was used to 
identify common crash types, and common crash clusters (if any). The trends analysis 
revealed the following: 

 27 (55%) of Phn irashns rnsulPnt gE gEjurgns, aEt 22 (45%) rnsulPnt gE vnhgilns 
being towed away. None of the 49 crashes resulted in a road fatality. 

 22 (45%) of Phn 49 irashns wnrn sgEnln vnhgiln irashns. Thn iollgsgoE tganram gE 
Figure 33 gEtgiaPns PhaP 14 (29%) of Phnsn oiiurrnt gE Phn sniPgoE of DnEmaE 
Road to the west of Bengalla Link Road. This section is signposted as a 100km/h 
speed zone and also has relatively lower traffic volumes. Furthermore, this section 
also has a lower frequency of driveways and side roads, and hence less vehicle-
to-vehicle crash conflicts. 

 27 (55%) of Phn 49 irashns wnrn mulPgpln vnhgiln irashns gEvolvgEn Pwo or morn 
vnhgilns. Thn iollgsgoE tganram gEtgiaPns PhaP 17 (35%) of Phnsn oiiurrnt Po Phn 
east of Bengalla Link Road. This section is signposted with 60km/h and 80km/h 
speed zone and experiences more interrupted traffic flow conditions due to the
higher traffic volumes, and higher frequency of driveways and side roads. 16
(33%) of Phnsn irashns wnrn iotnt as intersection crashes. 

6 This crash rate is based on an adopted AADT of 5,800 vehicles/day for Denman Road, and a 21 km route 
lnEnPh bnPwnnE Phn Nnw  EnlaEt Hgnhwat aEt Phn GoltnE Hgnhwat.
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Figure 33 Collision diagram for Denman Road for five-year period between 1 July 2006 and 30 June 2011. 
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5.1.7 Nnw  EnlaEt Hgnhwat 
In the five-year period between 1 July 2006 and 30 June 2011, there were a total of 317 
irashns aloEn Phn lnEnPh of Phn Nnw  EnlaEt Hgnhwat bnPwnnE AbnrtnnE SPrnnP 
Muswellbrook and the Golden Highway, Whittingham. This equates to an approximate 
crash rate of 19.1 crashes per 100MVKT7. Thgs gs lownr PhaE Phn SPaPn-wgtn avnrann of 
32.8 crashes/100MVKT for rural two-lane-two-way (2L2W) roads (RTA, 2004b).

A crash trends analysis was carried out for the 317 crashes reported during this dataset 
period. This revealed the following: 

 Of Phn 317 irashns, 9 (2.8%) wnrn faPal irashns, 138 (44%) wnrn gEjurt irashns, 
aEt 170 (54%) wnrn Powawat irashns. 

 235 (74%) of Phn irashns wnrn mulPgpln vnhgiln irashns gEvolvgEn Pwo or morn 
vehicles. This was significantly higher than that experienced on Wybong Road, 
 ttnrPoE Roat, Thomas MgPihnll Drgvn aEt DnEmaE Roat. Thgs gEtgiaPns PhaP Phn 
larger traffic volumes, and hence larger volumes of conflicting traffic streams is a 
major factor in the types of crashes experienced along this route. 

 Thn mosP iommoE irash Ptpn wnrn rnar-nEt irashns wgPh a PoPal of 96 (30%) of 
the 317 crashes. 

5.1.8 Golden Highway 
In the five-year period between 1 July 2006 and 30 June 2011, there were a total of 142 
irashns aloEn Phn lnEnPh of Phn GoltnE Hgnhwat bnPwnnE Phn Nnw  EnlaEt Hgnhwat, 
WhgPPgEnham aEt WtboEn Roat, SaEtt Hollow. Thgs nquaPns Po aE approxgmaPn irash 
rate of 37 crashes per 100MVKT8. This is higher PhaE Phn SPaPn-wide average of 32.8 
crashes/100MVKT for rural two-lane-two-way (2L2W) roads (RTA, 2004b).

A crash trends analysis was carried out for the 142 crashes reported during this dataset 
period. This revealed the following: 

 5 (3.5%) of Phn irashns rnsulPnt gE a faPalgPt, 68 (48%) of Phnm rnsulPnt gE gEjurgns, 
aEt 69 (49%) of Phnm rnsulPnt gE vnhgilns bngEn Pownt awat. 

 73 (51%) of Phn irashns wnrn sgEnln vnhgiln irashns. 59 (42%) of Phnsn gEvolvnt 
vnhgilns lnavgEn Phn roatwat. 49 (35%) of Phnsn gEvolvnt Phn vnhgiln sPrgkgEn a 
roadside object. 

7 Thgs irash raPn gs basnt oE aE atopPnt AADT of 2,600 vnhgilns/tat for Phn Nnw  EnlaEt Hgnhwat, aEt a 81 km 
rouPn lnEnPh bnPwnnE AbnrtnnE SPrnnP, Muswnllbrook aEt Phe Golden Highway, Whittingham.

8 This crash rate is based on an adopted AADT of 2,600 vehicles/day for the Golden Highway, and a 11 km route 
lnEnPh bnPwnnE DnEmaE Roat aEt Phn Nnw  EnlaEt Hgnhwat.
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5.2 Proposed diversion of Bengalla Link Road 

5.2.1 Travel time impacts of the diversion
As tgsiussnt gE SniPgoEs 2.1.2 aEt 5.1.1, Phn  rojniP wgll gEvolvn a tgvnrsgoE of BnEnalla 
Link Road to allow for mining activities to progress to the west. The proposed diversion 
will be required towards Year 24 of the Project. 

At its southern end, the Bengalla Link Road diversion will commence approximately 1 km 
south of the Bengalla Mine Access Road. At this location, the existing Bengalla Link 
Road curves from an east-west alignment to a north-south alignment via an approximate 
350 m radius curve. Instead of curving to the north, the diversion will continue westward 
for 1.5 km before curving to the north-west towards Roxburgh Road. The diversion will 
pass across a saddle between two peaks and then run parallel with Roxburgh Road for 
1.5 km. The diversion will enter the road corridor of the existing Bengalla Link Road 
approximately 200 m south of the Wybong Road intersection. The northern tie-in with 
Wybong Road will be located approximately 520 m west of the Bengalla Link Road/ 
Wybong Road intersection. 

The total road length of the proposed diversion will be 5.6 km compared with the 4.7 km 
section of the existing Bengalla Link Road which it will bypass. This equates to an 
additional road length of 900 m for through traffic travelling between Wybong and the 
Denman Road/ Bengalla Link Road intersection.  

For an adopted average travel speed of 90 km/h, this will equate to 36 seconds of 
additional travel time per vehicle. This is not considered to be significant from a regional 
travel time and access perspective.  

5.2.2 Road safety impacts of the diversion
As sPaPnt gE SniPgoE 5.1.1, Phn gEPnrsniPgoE of Phn tgvnrsgoE wgPh Phn algnEmnEP of BnEnalla 
Link Road at the southern end will become the intersection providing access to the 
Project. This intersection will be of a similar capacity, configuration and safety standard 
as the existing Bengalla Link Road/ Bengalla Mine Access Road intersection. This 
includes a channelized right-turn configuration with a westbound right-turn lane of 160m 
or greater. 

Roxburgh Road will run parallel with the diverted section of Bengalla Link Road. A short 
section of Roxburgh Road at its northern end will also need to be realigned to ensure a 
perpendicular angle of intersection with the new alignment of Bengalla Link Road. The 
new Bengalla Link Road/ Roxburgh Road intersection will also provide similar safety 
features to the existing intersection as shown in Figure 34. This includes a channelized 
right-turn facility with an indented right-turn lane of similar length to the existing 
intersection. The “like for like” replacement in this regard is justifiable since the Project 
would not be generating any additional traffic volumes to or from Roxburgh Road 
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5.2 Proposed diversion of Bengalla Link Road 

5.2.1 Travel time impacts of the diversion
As tgsiussnt gE SniPgoEs 2.1.2 aEt 5.1.1, Phn  rojniP wgll gEvolvn a tgvnrsgoE of BnEnalla 
Link Road to allow for mining activities to progress to the west. The proposed diversion 
will be required towards Year 24 of the Project. 

At its southern end, the Bengalla Link Road diversion will commence approximately 1 km 
south of the Bengalla Mine Access Road. At this location, the existing Bengalla Link 
Road curves from an east-west alignment to a north-south alignment via an approximate 
350 m radius curve. Instead of curving to the north, the diversion will continue westward 
for 1.5 km before curving to the north-west towards Roxburgh Road. The diversion will 
pass across a saddle between two peaks and then run parallel with Roxburgh Road for 
1.5 km. The diversion will enter the road corridor of the existing Bengalla Link Road 
approximately 200 m south of the Wybong Road intersection. The northern tie-in with 
Wybong Road will be located approximately 520 m west of the Bengalla Link Road/ 
Wybong Road intersection. 

The total road length of the proposed diversion will be 5.6 km compared with the 4.7 km 
section of the existing Bengalla Link Road which it will bypass. This equates to an 
additional road length of 900 m for through traffic travelling between Wybong and the 
Denman Road/ Bengalla Link Road intersection.  

For an adopted average travel speed of 90 km/h, this will equate to 36 seconds of 
additional travel time per vehicle. This is not considered to be significant from a regional 
travel time and access perspective.  

5.2.2 Road safety impacts of the diversion
As sPaPnt gE SniPgoE 5.1.1, Phn gEPnrsniPgoE of Phn tgvnrsgoE wgPh Phn algnEmnEP of BnEnalla 
Link Road at the southern end will become the intersection providing access to the 
Project. This intersection will be of a similar capacity, configuration and safety standard 
as the existing Bengalla Link Road/ Bengalla Mine Access Road intersection. This 
includes a channelized right-turn configuration with a westbound right-turn lane of 160m 
or greater. 

Roxburgh Road will run parallel with the diverted section of Bengalla Link Road. A short 
section of Roxburgh Road at its northern end will also need to be realigned to ensure a 
perpendicular angle of intersection with the new alignment of Bengalla Link Road. The 
new Bengalla Link Road/ Roxburgh Road intersection will also provide similar safety 
features to the existing intersection as shown in Figure 34. This includes a channelized 
right-turn facility with an indented right-turn lane of similar length to the existing 
intersection. The “like for like” replacement in this regard is justifiable since the Project 
would not be generating any additional traffic volumes to or from Roxburgh Road 
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Figure 34 Bengalla Link Road at its existing intersection with Roxburgh Road facing south 

5.3  mnrnnEit aiinss 
The most critical emergency services that would need to access the Project and 
surrouEtgEn arnas arn Phn NSW Fgrn Brgnatn aEt ambulaEin snrvgins. Also of 
importance to the Project is the need to manage traffic movements during unplanned 
gEigtnEPs suih as fgrns aEt floots. Thnsn gssuns arn tgsiussnt gE morn tnPagl gE SniPgoEs 
5.3.1 and 5.3.2. It should be emphasised that the discussion in these sections is only 
with regard to the impact of the Project on emergency access. 

5.3.1 Fire Brigade and Ambulance access 
As tgsiussnt gE SniPgoE 2.1.2, BnEnalla  gEk Roat gs a hgnh-sPaEtart rouPn whgih aiPs as 
the principal access route between Wybong and Muswellbrook. It generally consists of a 
high-speed alignment with a sealed width of 9m or more and good, traversable clear 
zones for access to all areas of the road reserve. 

As tgsiussnt gE SniPgoE 5.2.1, Phn proposnt tgvnrsgoE of BnEnalla  gEk Roat wgll oElt 
result in an additional 900m of road length which equates to 36 seconds of additional 
travel time for through traffic. This is not considered significant from a regional travel time 
and access perspective and should not adversely affect accessibility requirements for 
emergency services. 

Fire Brigade access to the Project would be provided via the main entry from Bengalla 
Link Road (including its proposed diversion) and Bengalla Mine Access Road.  

In these respects, the Project should not have any significant adverse impacts on 
accessibility for fire management or ambulatory services. 

5.3.2 Flood and fire evacuation 
The Project will not impact the ability of the road network to cater for flood and fire 
evacuation requirements. Wybong Road, Denman Road and Thomas Mitchell Drive will 
remain unaltered by the Project.  
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The proposed Bengalla Link Road diversion will provide a similar standard of safety and 
efficiency as the existing alignment. This includes a design speed of 100 km/h for most of 
its length and 80 km/h for the northern tie-in. A total sealed carriageway width of 11 m
would be provided including 2m sealed shoulders. The new route should not have any 
significant adverse impacts on flood and fire evacuation requirements of the Project and 
the surrounding area. 

5.4 Over-dimensioned loads 
All ovnr-tgmnEsgoEnt loats wgll Ennt Po bn approvnt bt RMS if the trucks are required to 
usn aEt SPaPn Roats. Sgmglar approvals arn Enntnt from Phn rnspniPgvn loial 
government where local roads will be used. Typically, a traffic management plan (TMP) 
is required to support the application and would provide more specific detail of each 
case. The TMP would describe the nature and dimension of the load, as well as its origin 
and destination. It will need to detail the proposed traffic management arrangements 
which will need to be in accordance with RMS’s Traffic Control at Worksites Manual. 

The TMP would also identify any vulnerable features of the proposed haul route such as 
width restrictions and narrow points, load limited bridges and structures, bridges and 
overhead structures with insufficient headroom clearance, and intersections with tight 
geometry for large turning vehicles. 

A preliminary analysis of the surrounding road network has identified a number of 
potential constraints including: 

 The two rail-over-road bridges on Thomas Mitchell Drive, which have vertical 
clearances of 5.5m. 

 Thn ragl-ovnr-roat brgtnn oE Phn Nnw  EnlaEt Hgnhwat (Brgtnn SPrnnP) aP 
Muswellbrook. 

 Thn brgtnns ovnr Phn HuEPnr Rgvnr aEt SaEtt Crnnk Brgtnns oE Phn GoltnE 
Highway at Denman. 

 The narrow one-lane bridge on Kayuga Road over the Hunter River. However, this 
is not a principal access route to the Project. 

Despite these constraints, there are a sufficient number of alternative routes available 
with all over-dimensioned loads to access Bengalla Link Road and the Project. 

5.5 Ongoing management of roads in the 
surrounding network 
As sPaPnt gE SniPgoE 4.3, BMC rnmagE iommgPPnt Po lgagsgEn wgPh MSC aEt RMS aEt oPhnr 
coal mine operators regarding the ongoing management of the surrounding road 
network. 
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The proposed Bengalla Link Road diversion will provide a similar standard of safety and 
efficiency as the existing alignment. This includes a design speed of 100 km/h for most of 
its length and 80 km/h for the northern tie-in. A total sealed carriageway width of 11 m
would be provided including 2m sealed shoulders. The new route should not have any 
significant adverse impacts on flood and fire evacuation requirements of the Project and 
the surrounding area. 

5.4 Over-dimensioned loads 
All ovnr-tgmnEsgoEnt loats wgll Ennt Po bn approvnt bt RMS if the trucks are required to 
usn aEt SPaPn Roats. Sgmglar approvals arn Enntnt from Phn rnspniPgvn loial 
government where local roads will be used. Typically, a traffic management plan (TMP) 
is required to support the application and would provide more specific detail of each 
case. The TMP would describe the nature and dimension of the load, as well as its origin 
and destination. It will need to detail the proposed traffic management arrangements 
which will need to be in accordance with RMS’s Traffic Control at Worksites Manual. 

The TMP would also identify any vulnerable features of the proposed haul route such as 
width restrictions and narrow points, load limited bridges and structures, bridges and 
overhead structures with insufficient headroom clearance, and intersections with tight 
geometry for large turning vehicles. 

A preliminary analysis of the surrounding road network has identified a number of 
potential constraints including: 

 The two rail-over-road bridges on Thomas Mitchell Drive, which have vertical 
clearances of 5.5m. 

 Thn ragl-ovnr-roat brgtnn oE Phn Nnw  EnlaEt Hgnhwat (Brgtnn SPrnnP) aP 
Muswellbrook. 

 Thn brgtnns ovnr Phn HuEPnr Rgvnr aEt SaEtt Crnnk Brgtnns oE Phn GoltnE 
Highway at Denman. 

 The narrow one-lane bridge on Kayuga Road over the Hunter River. However, this 
is not a principal access route to the Project. 

Despite these constraints, there are a sufficient number of alternative routes available 
with all over-dimensioned loads to access Bengalla Link Road and the Project. 

5.5 Ongoing management of roads in the 
surrounding network 
As sPaPnt gE SniPgoE 4.3, BMC rnmagE iommgPPnt Po lgagsgEn wgPh MSC aEt RMS aEt oPhnr 
coal mine operators regarding the ongoing management of the surrounding road 
network. 
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6 Rail network impacts
6.1 Rail traffic generation by the Project 

In 2011, Bengalla produced 7Mt of ROM coal (existing case), although it has approval to 
extract up to 10.7Mtpa. The ROM production in 2011 yielded approximately 5.4Mt of 
product coal. Under the Project-scenario at full-production, the Project will extract 15Mtpa 
of ROM coal. This is predicted to yield approximately 12.3Mtpa of product coal. 

As sPaPnt gE SniPgoE 2.4.2, Phn avnrann ioal patloat pnr loatnt PragE from Phn BnEnalla 
loop is approximately 7,700 tonnes. (ARTC, 2011). Based on this payload, the existing, 
and Project conditions would generate 1090 and 1540 loaded train movements per year 
respectively. Table 12 provides more detail in this regard. 

Table 13 Forecast train movements due to the Project 

Existing case Base case Project case

Product coal yield 5.4 Mtpa

(from 7.0Mtpa 
ROM)

8.4Mtpa

(from 10.7Mtpa 
ROM)

12.3Mtpa

(from 15.0 Mtpa 
ROM)

Average train payload 7700 t/ train 7700 t/ train 7700 t/ train

Number of loaded trains per year 700 1,090 1,597

Number of loaded trains per day* 2.3 3.5 5.1

Number of train movements per 
day (including empty inbound)

4.6 7.0 10.2

Number of train movements per 
hour**

0.19 0.29 0.42

* Assuming 310 haulage days per year. 
** Assuming 24h rail load out operations. 

Based on Table 12, the Project is likely to generate an additional 3 train movements per 
day compared with the base case. 

6.2 Rail traffic generation from other mine projects 

6.2.1 DratPoE SouPh 
DratPoE SouPh gs a ioEPgEuaPgoE projniP from Phn nxgsPgEn DratPoE Coal  rojniP. As suih, gP 
is not expected to generate any more train movements compared with the existing 
situation. 

6.2.2 Mount Arthur Coal 
Hansen Bailey (2009) reported that the MAC consolidation project would result in an 
increase in rail haulage from 19Mtpa to 27Mtpa. Although the existing approval to 
generate up to 24 train movements (i.e. two-way movements) per day would not change, 
the number of days per year that would generate 24 train movements/day would 
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increase. Consequently, this assessment has assumed there will be no increase to the 
maximum daily number of trains generated from MAC. 

6.2.3 Mount Pleasant Project 
 MGA MgPihnll Mi nEEaE (2010a) rnporPnt PhaP Phn MouEP  lnasaEP  rojniP woult 
produce 10.5 Mtpa of ROM coal. Product coal would be transported by rail to the Port of 
Newcastle using 9000 tonne trains. The product coal would be loaded to rail wagons 
either via a new railway loop from the Muswellbrook to Newcastle Railway Line (to the 
west of the Bengalla Mine loop), or alternatively, it would be conveyed to the existing 
railway loop at Bengalla Mine. A total of three loaded train movements would be 
generated per day, or six movements when accounting for the empty inbound 
movements. 

BMC will continue to liaise and collaborate with Mount Pleasant Coal Project with regard 
to the rail infrastructure needs and traffic generation for both projects. 

6.2.4 Mangoola Coal Mine
XsPraPa MaEnoola iurrnEPlt has approval uEtnr  A 06_0014 aEt oPhnr approvnt 
Modifications (up to Modification 4) to produce up to 10.5Mtpa of ROM coal. There are 
no known plans to expand the coal production operations at this mine. As such, this 
cumulative rail impact assessment has not accounted for any additional rail movements 
above the existing volumes. 

6.3 Summart of forniasP ragl movnmnEPs 
The cumulative impact of the Project with other known mine developments including 
Mount Arthur Coal, Mount Pleasant, and Mangoola Coal Mine would result in an 
additional 9 train movements per day along the Main Northern Railway Line. These are 
summarised in Table 13. As this is less than one train movement per hour, the rail 
network should be able to absorb these additional movements without adverse impact to 
overall network operations. 

Table 14 Summary of cumulative train traffic generation – Year 15 (above existing conditions) 

Project Additional one-way train 
movements/ day

Additional train movements/ day

Mangoola Coal Mine 0 (same as existing) 0 (same as existing)

DratPoE SouPh 0 (same as existing) 0 (same as existing)

Mount Arthur Coal 0 0

Bengalla Mine (Project) 1.5 3

Mount Pleasant Coal 
Project

3 6

Total additional trains 4.5 9
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increase. Consequently, this assessment has assumed there will be no increase to the 
maximum daily number of trains generated from MAC. 

6.2.3 Mount Pleasant Project 
 MGA MgPihnll Mi nEEaE (2010a) rnporPnt PhaP Phn MouEP  lnasaEP  rojniP woult 
produce 10.5 Mtpa of ROM coal. Product coal would be transported by rail to the Port of 
Newcastle using 9000 tonne trains. The product coal would be loaded to rail wagons 
either via a new railway loop from the Muswellbrook to Newcastle Railway Line (to the 
west of the Bengalla Mine loop), or alternatively, it would be conveyed to the existing 
railway loop at Bengalla Mine. A total of three loaded train movements would be 
generated per day, or six movements when accounting for the empty inbound 
movements. 

BMC will continue to liaise and collaborate with Mount Pleasant Coal Project with regard 
to the rail infrastructure needs and traffic generation for both projects. 

6.2.4 Mangoola Coal Mine
XsPraPa MaEnoola iurrnEPlt has approval uEtnr  A 06_0014 aEt oPhnr approvnt 
Modifications (up to Modification 4) to produce up to 10.5Mtpa of ROM coal. There are 
no known plans to expand the coal production operations at this mine. As such, this 
cumulative rail impact assessment has not accounted for any additional rail movements 
above the existing volumes. 

6.3 Summart of forniasP ragl movnmnEPs 
The cumulative impact of the Project with other known mine developments including 
Mount Arthur Coal, Mount Pleasant, and Mangoola Coal Mine would result in an 
additional 9 train movements per day along the Main Northern Railway Line. These are 
summarised in Table 13. As this is less than one train movement per hour, the rail 
network should be able to absorb these additional movements without adverse impact to 
overall network operations. 

Table 14 Summary of cumulative train traffic generation – Year 15 (above existing conditions) 

Project Additional one-way train 
movements/ day

Additional train movements/ day

Mangoola Coal Mine 0 (same as existing) 0 (same as existing)

DratPoE SouPh 0 (same as existing) 0 (same as existing)

Mount Arthur Coal 0 0

Bengalla Mine (Project) 1.5 3

Mount Pleasant Coal 
Project

3 6

Total additional trains 4.5 9
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6.4 ARTC committed rail network improvements 
The ARTC’s (2012) 2012-2021 Hunter Valley Corridor Capacity Strategy Consultation 
Document and the previous 2011 version (ARTC, 2011) provides a broad snapshot of 
the existing conditions on the Hunter Valley coal rail network. This document is regularly 
updated with coal production (and hence transportation) forecasts from the Hunter 
Valley, Gunnedah Basin and Ulan corridor which are determined through consultation 
with the coal mining industry. 

ARTC (2012) also describe a number of rail network deficiencies as well as proposed 
network upgrades. The proposed upgrades were made as a strategic response to the 
forecast increase in coal production in the Hunter Valley. To a large extent, these 
forecasts accounted for foreseeable increases in coal production, including those at the 
four ioal projniPs tnsirgbnt gE SniPgoE 6.3.

ARTC (2011) has identified the following rail network deficiencies which are relevant to 
coal transportation from the Project to the port. The improvements as recommended by 
ARTC have also been described below. 

 The Muswellbrook-Bengalla section is only 5.5 km long and would most logically 
be enhanced by double tracking rather than by splitting the section with a loop. 
ARTC (2011) also note that this section is located in the floodplain of the Hunter 
River. 

 The Allandale Bank (near Greta), the Minimbah and Numbah Banks (north of 
SgEnlnPoE) whgih havn mgEgmum hnatwats of up Po 14-16 mgEuPns bnPwnnE loatnt 
coal trains. ARTC (2009) recommended that a third railroad be constructed on the 
Numbah Bank. It also recommended a third railroad for the section of the network 
between Minimbah and Maitland, which would effectively address both the 
Minimbah and Allandale Banks. 

 The Maitland Junction (junction of passenger line to Brisbane): The ARTC (2009) 
SPraPnnt tons EoP makn aEt rniommnEtaPgoEs for gmprovgEn Phgs juEiPgoE oPhnr 
than saying that this junction should be subject to further analysis. 

 Key junctions with coal loading loops including the Whittingham (Mount Thorley 
and Bulga), Newdell (Ravensworth, Newdell and Liddell), and Drayton (Drayton 
and MAC). ARTC (2009) proposes that both the Newdell and Drayton junctions be 
upgraded with high-speed (60 km/h) swing-nose turn-outs. ARTC further report 
that the Whittingham Junction will be effectively treated as part of the Minimbah 
Bank third road project. 

The network upgrade recommendations made by ARTC are not considered mitigation 
measures for this study.  Rather, they are described in this report to highlight the need 
for ongoing liaison between Bengalla and ARTC regarding the scheduled roll out of rail 
network infrastructure improvements. This is essential to enable ARTC to continue to 
refine their coal production forecasts and network improvement strategy. 

It should also be noted that all capacity upgrades to the main railway lines (ie. not 
privately-owned rail loops) are carried out by ARTC. These are largely financed through 
the revenue generated from contracted train paths. ARTC controls and closely monitors 
the performance of the network with respects to the demand for train paths, the 
allocation of train path availability, and the sale of train paths through contracts with rail 
traffic generators.  
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This further highlights the importance of ongoing liaison between BMC and ARTC. 
Through such consultation, the forecasted increased in coal tonnages from the Project 
would be accounted for via “prospective volumes”. These are then considered (by ARTC) 
in the timing and roll out of rail infrastructure improvements with the program for 
upgrades being consolidated as these prospective coal tonnage/ volumes become 
“contracted volumes”. In this manner, potential impacts to the rail line from a capacity 
and train path availability perspective are somewhat self-mitigated through the
forecasting of prospective volumes, and the sale of train paths. 

6.5 Railway crossings 
As sPaPnt gE SniPgoE 2.4.4, Phnrn arn Eo raglwat lnvnl irossgEns gE Phn arna of gEflunEin of 
the Project (between the Project and Muswellbrook Junction). However, a preliminary 
review was carried out of three railway level crossings between Muswellbrook and 
SgEnlnPoE nvnE Phounh Phnsn wnrn ouPsgtn Phn arna of gEflunEin. 

SniPgoE 2.4.4 tnsirgbns Phn nxgsPgEn safnnuarts provgtnt aP Phn HnbtnE Roat (souPhnrE 
occurrence), Glennies Creek Road and Dights Crossing Road railway crossings.  These 
are regarded as sufficient with respect to additional rail movements generated by the 
Project. 
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This further highlights the importance of ongoing liaison between BMC and ARTC. 
Through such consultation, the forecasted increased in coal tonnages from the Project 
would be accounted for via “prospective volumes”. These are then considered (by ARTC) 
in the timing and roll out of rail infrastructure improvements with the program for 
upgrades being consolidated as these prospective coal tonnage/ volumes become 
“contracted volumes”. In this manner, potential impacts to the rail line from a capacity 
and train path availability perspective are somewhat self-mitigated through the
forecasting of prospective volumes, and the sale of train paths. 

6.5 Railway crossings 
As sPaPnt gE SniPgoE 2.4.4, Phnrn arn Eo raglwat lnvnl irossgEns gE Phn arna of gEflunEin of 
the Project (between the Project and Muswellbrook Junction). However, a preliminary 
review was carried out of three railway level crossings between Muswellbrook and 
SgEnlnPoE nvnE Phounh Phnsn wnrn ouPsgtn Phn arna of gEflunEin. 

SniPgoE 2.4.4 tnsirgbns Phn nxgsPgEn safnnuarts provgtnt aP Phn HnbtnE Roat (souPhnrE 
occurrence), Glennies Creek Road and Dights Crossing Road railway crossings.  These 
are regarded as sufficient with respect to additional rail movements generated by the 
Project. 
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7 Conclusions
This Traffic and Transport Impact Assessment has examined the potential impacts of the 
Project with respect to: 

 Impacts on the likely traffic performance of the critical access intersections at 
Denman Road/ Bengalla Link Road, Denman Road/ Thomas Mitchell Drive, and 
Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn tun Po  rojniP-rnlaPnt Praffgi. 

 Cumulative impacts on the critical access intersections at Denman Road/ Bengalla 
 gEk Roat, DnEmaE Roat/ Thomas MgPihnll Drgvn, aEt Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive due to the other concurrent mine expansion projects. 

 Midblock traffic performance along the access routes of Bengalla Link Road, 
Wybong Road and Thomas Mitchell Drive. 

 Road safety issues on surrounding routes such as Bengalla Link Road, Wybong 
Roat,  ttnrPoE Roat, Thomas MgPihnll Drgvn, SknllaPar SPoik RouPn, DnEmaE 
Roat, Nnw  EnlaEt Hgnhwat aEt GoltnE Hgnhwat. 

 The potential travel time impacts of the proposed Bengalla Link Road Diversion. 

 Road safety issues associated with the proposed Bengalla Link Road Diversion. 

 The potential impact of increased rail movements on the Ulan Railway Line and 
the Main Northern Railway. 

 The potential traffic impacts due to increased closures of railway level crossings. 

7.1 Traffic performance at critical intersections 
SIDRA Praffgi motnls wnrn tnvnlopnt for Phn followgEn knt gEPnrsniPgoEs gE ortnr Po 
assess the base case conditions: 

 Denman Road/ Bengalla Link Road. 

 Denman Road/ Thomas Mitchell Drive. 

 Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn. 

The base case conditions would consist of the existing traffic volumes plus additional 
traffic generated by the Project if it were producing the maximum allowed ROM coal yield 
of 10.7Mtpa. This analysis shows that the Denman Road intersections with Bengalla Link 
Roat aEt Thomas MgPihnll Drgvn woult pnrform saPgsfaiPorglt wgPh  oS of B or bnPPnr. Thn 
Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE woult ioEPgEun Po pnrform 
poorlt wgPh a  oS of F. Thgs woult bn tun Po Phn tgffgiulPt for rgnhP-PurEgEn Praffgi from 
Thomas Mitchell Drive to find gaps in northbound and southbound traffic streams of the 
Nnw  EnlaEt Hgnhwat. IP shoult also bn aikEowlntnnt PhaP Phn SIDRA motnl of Phn 
existing conditions (where the prevailing production rate of the Project is 8Mtpa) also 
indicates that this intersection fails to perform satisfactorily. 

The three study intersections were also used to assess the likely traffic impacts due to 
the peak construction and operational phases of the Project. This analysis showed that 
the Denman Road intersections with Bengalla Link Road and Thomas Mitchell Drive 
woult pnrform saPgsfaiPorglt wgPh gEPnrsniPgoE  oS of C or bnPPnr. Thn proposnt snanull 
ioEfgnuraPgoE of Nnw  EnlaEt Hgnhwat/ Thomas MgPihnll Drgvn gEPnrsniPgoE (tun for 
iomplnPgoE gE laPn 2012) woult also pnrform saPgsfaiPorglt wgPh a  oS of B. 
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The three study intersections were also used to assess the cumulative traffic impacts due 
to the peak operational phase of the Project along with the foreseeable growth in mining 
activity in the surrounding region. This analysis showed that the intersection at Denman 
Road/ Thomas Mitchell Drive would fail to perform satisfactorily. However, a re-
assessment using the proposed seagull upgrade (due for completion in 2019) 
tnmoEsPraPnt PhaP Phgs gEPnrsniPgoE woult pnrform saPgsfaiPorglt wgPh a  oS of B or bnPPnr. 
As the committed upgrade to the Denman Road/ Thomas Mitchell Drive intersection 
would successfully cater for the total peak period traffic loading under the cumulative 
impacts case, no further mitigation measures are proposed. 

7.2 Midblock traffic performance 
A midblock capacity assessment was carried out for the following roads as a preliminary 
indicator of overall road network impact: 

 Bengalla Link Road, south of Bengalla Mine Access Road. 

 Wybong Road, west of Bengalla Link Road. 

 Thomas MgPihnll Drgvn, wnsP of Nnw  EnlaEt Hgnhwat. 

Thn aEaltsgs of Phn nxgsPgEn iasn sinEargo shownt PhaP naih roat has a mgtbloik  oS of 
C or better which is considered to be reasonable performance. Under the cumulative 
case scenario, (i.e. under the conservative assumption that surrounding mines achieve 
and sustain peak production in Year 15 of the Project) these sections of road would 
pnrform wgPh a mgtbloik  oS of D or bnPPnr turgEn Phn wnnktat pnak pnrgots. As Phgs gs 
within the capacity limits of each road, this was also considered acceptable. As such, no 
mitigation measures were proposed. 

7.3 Road safety issues 
A road safety assessment was carried out for the following roads: 

 Bengalla Link Road, between Wybong Road and Denman Road. 

 Wybong Road, between Golden Highway and Kayuga Road. 

  ttnrPoE Roat, bnPwnnE DnEmaE Roat aEt GoltnE Hgnhwat. 

 Thomas MgPihnll Drgvn, bnPwnnE DnEmaE Roat aEt Nnw  EnlaEt Hgnhwat 

 SknllaPar SPoik RouPn (gEilutgEn IroEbark Roat aEt RuPhnrfort Roat), bnPwnnE 
DnEmaE Roat aEt Nnw  EnlaEt Hgnhwat. 

 DnEmaE Roat bnPwnnE Nnw  EnlaEt Hgnhwat aEt GoltnE Hgnhwat. 

 Nnw  EnlaEt Hgnhwat, bnPwnnE Muswnllbrook aEt WhgPPgEnham. 

 GoltnE Hgnhwat, bnPwnnE Nnw  EnlaEt Hgnhwat aEt WtboEn Roat. 

This assessment revealed that Bengalla Link Road, Wybong Road, Denman Road and 
Phn Nnw  EnlaEt Hgnhwat havn nxpnrgnEint lownr (bnPPnr) irash raPns iomparnt wgPh 
the statewide average for two-lane-two way rural roads. There was no equivalent 
sPaPnwgtn avnrann for whgih SknllaPar SPoik RouPn ioult bn iomparnt wgPh. 
Nevertheless, it was not expected that this road would be extensively used by Project-
related traffic since Thomas Mitchell Drive offers a more direct southbound route. 
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The three study intersections were also used to assess the cumulative traffic impacts due 
to the peak operational phase of the Project along with the foreseeable growth in mining 
activity in the surrounding region. This analysis showed that the intersection at Denman 
Road/ Thomas Mitchell Drive would fail to perform satisfactorily. However, a re-
assessment using the proposed seagull upgrade (due for completion in 2019) 
tnmoEsPraPnt PhaP Phgs gEPnrsniPgoE woult pnrform saPgsfaiPorglt wgPh a  oS of B or bnPPnr. 
As the committed upgrade to the Denman Road/ Thomas Mitchell Drive intersection 
would successfully cater for the total peak period traffic loading under the cumulative 
impacts case, no further mitigation measures are proposed. 

7.2 Midblock traffic performance 
A midblock capacity assessment was carried out for the following roads as a preliminary 
indicator of overall road network impact: 

 Bengalla Link Road, south of Bengalla Mine Access Road. 

 Wybong Road, west of Bengalla Link Road. 

 Thomas MgPihnll Drgvn, wnsP of Nnw  EnlaEt Hgnhwat. 

Thn aEaltsgs of Phn nxgsPgEn iasn sinEargo shownt PhaP naih roat has a mgtbloik  oS of 
C or better which is considered to be reasonable performance. Under the cumulative 
case scenario, (i.e. under the conservative assumption that surrounding mines achieve 
and sustain peak production in Year 15 of the Project) these sections of road would 
pnrform wgPh a mgtbloik  oS of D or bnPPnr turgEn Phn wnnktat pnak pnrgots. As Phgs gs 
within the capacity limits of each road, this was also considered acceptable. As such, no 
mitigation measures were proposed. 

7.3 Road safety issues 
A road safety assessment was carried out for the following roads: 

 Bengalla Link Road, between Wybong Road and Denman Road. 

 Wybong Road, between Golden Highway and Kayuga Road. 

  ttnrPoE Roat, bnPwnnE DnEmaE Roat aEt GoltnE Hgnhwat. 

 Thomas MgPihnll Drgvn, bnPwnnE DnEmaE Roat aEt Nnw  EnlaEt Hgnhwat 

 SknllaPar SPoik RouPn (gEilutgEn IroEbark Roat aEt RuPhnrfort Roat), bnPwnnE 
DnEmaE Roat aEt Nnw  EnlaEt Hgnhwat. 

 DnEmaE Roat bnPwnnE Nnw  EnlaEt Hgnhwat aEt GoltnE Hgnhwat. 

 Nnw  EnlaEt Hgnhwat, bnPwnnE Muswnllbrook aEt WhgPPgEnham. 

 GoltnE Hgnhwat, bnPwnnE Nnw  EnlaEt Hgnhwat aEt WtboEn Roat. 

This assessment revealed that Bengalla Link Road, Wybong Road, Denman Road and 
Phn Nnw  EnlaEt Hgnhwat havn nxpnrgnEint lownr (bnPPnr) irash raPns iomparnt wgPh 
the statewide average for two-lane-two way rural roads. There was no equivalent 
sPaPnwgtn avnrann for whgih SknllaPar SPoik RouPn ioult bn iomparnt wgPh. 
Nevertheless, it was not expected that this road would be extensively used by Project-
related traffic since Thomas Mitchell Drive offers a more direct southbound route. 
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AlPhounh  ttnrPoE Roat aEt Thomas MgPihnll Drgvn nxhgbgPnt irash raPns PhaP wnrn 
higher (poorer) than the statewide average, it was recognised that there are committed 
upgrades to both roads which will result in substantial improvements to road safety. 
AlmosP Phn nEPgrn lnEnPh of  ttnrPoE Roat wgll bn nffniPgvnlt tgvnrPnt as a iombgEnt 
rnsulP of mgEgEn aiPgvgPgns aP DratPoE SouPh aEt MouEP ArPhur Coal. Thgs woult prnsnEP 
opportunities to significantly improve the alignment and conditions of the road. As 
previously stated, the Thomas Mitchell Drive intersections with Denman Road and New 
 EnlaEt Hgnhwat wgll bn upnratnt by HV C whgih wgll also prnsnEP a major opporPuEgPt 
to address safety issues along this route. 

In these respects, there are no mitigation measures proposed with regard to potential 
road safety impacts. 

7.4 Bengalla Link Road Diversion 
The Bengalla Link Road Diversion will result in a net increase of 900m of additional road 
length. For through traffic travelling along this road, this would result in a worst-case 
additional 36 seconds of travel time under normal operating conditions of the road. This 
was not considered significant and as such, no further mitigation measures are 
recommended. 

The Diversion will result in the new alignment of Bengalla Link Road running parallel with 
a substantial length of Roxburgh Road. To address safety concerns with regard to the 
angle of intersection between these two roads, it is likely that a portion of Roxburgh Road 
will need to be realigned as well. 

The Diversion will result in a “like for like” replacement of the intersections with Bengalla 
Mine Access Road (the old alignment of Bengalla Link Road would effectively form part 
of this access route), and Roxburgh Road. These intersections are currently a 
channelized right-turn (CHR) configuration. 

Thn BnEnalla  gEk Roat DgvnrsgoE wgll bn tnvnlopnt gE ioEsulPaPgoE wgPh MSC. 

7.5 Forecast train movements 
The Project will result in 10.1 train movements per day which is three additional train 
movements compared with the existing scenario. When added to the forecast 
movements from the future Mount Pleasant Project, there will be a total of nine additional 
train movements along the Bengalla Rail Loop, as well as the section of the Ulan Line up 
to the Muswellbrook Junction. This would equate to approximately 0.42 train movements 
per hour when spread over 24 hours of a day. 

ARTC has forecast the growth in rail movements across the Hunter Valley Coal Corridor 
in order to identify strategic network upgrades. To a large extent, these forecasts have 
accounted for foreseeable growth in coal movement from the Muswellbrook Region. As 
such, it is recommended that Bengalla continue to liaise with ARTC regarding proposed 
rail movements so that these can be accounted for in the strategic plan. 
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There are no railway level crossings within the area of influence of the Project which is 
considered to be between the Project and Muswellbrook Junction. Notwithstanding this, 
the impact of road closures at the three railway level crossings at Hebden Road 
(southern occurrence), Glennies Creek Road and Dights Crossing Road were examined 
with respects to safety and traffic performance. The assessment demonstrated that each 
crossing has sufficient upstream road length to accommodate likely traffic queues. As 
such, there are no further mitigation measures proposed in this regard. 
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There are no railway level crossings within the area of influence of the Project which is 
considered to be between the Project and Muswellbrook Junction. Notwithstanding this, 
the impact of road closures at the three railway level crossings at Hebden Road 
(southern occurrence), Glennies Creek Road and Dights Crossing Road were examined 
with respects to safety and traffic performance. The assessment demonstrated that each 
crossing has sufficient upstream road length to accommodate likely traffic queues. As 
such, there are no further mitigation measures proposed in this regard. 
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Appendix A 
 xplaEaPgoE of knt Praffgi pnrformaEin gEtgiaPors 
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 xplaEaPgoE of knt Praffgi pnrformaEin gEtgiaPors 
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Level of service (LoS) 

Thn SIDRA gEPnrsniPgoE sgmulaPgoE sofPwarn gs usnt Po tnPnrmgEn Phn lgknlt Praffgi 
pnrformaEin gEtgiaPors gEilutgEn lnvnl of snrvgin ( oS), tnnrnn of saPuraPgoE (DoS), avnrann 
delay and maximum queue length (represented by 95th percentile queue length). At 
sgnEalgsnt aEt rouEtabouP gEPnrsniPgoEs, Phn  oS irgPnra arn rnlaPnt Po avnrann gEPnrsniPgoE 
tnlat (snioEts pnr vnhgiln). AP sgnE ioEProllnt gEPnrsniPgoEs (ngvn wat aEt sPop), Phn  oS gs 
based on the average delay (seconds per vehicle) for the worst movement. The following 
Pabln summargsns Phn gEPnrsniPgoE  oS irgPnrga. 

Level of 
Snrvgin

Average Delay 
(seconds per 
vehicle)

Traffgi SgnEals, RouEtabouP Ggvn Wat aEt SPop SgnEs

A Less than 14 Good operation Good operation

B 15 to 28 Good with acceptable delays and 
spare capacity

Acceptable delays and spare 
capacity

C 29 to 42 SaPgsfaiPort SaPgsfaiPort, buP aiigtnEP 
study required

D 43 to 56 Operating near capacity Near capacity and accident 
study required

 57 to 70 At capacity.
At signals, incidents will cause 
excessive delays.
Roundabouts require other control 
mode

At capacity; requires other 
control mode

F Greater than 71 Unsatisfactory with excessive 
queuing

Unsatisfactory with excessive 
queuing; requires other control 
mode

Sourin: RTA Gugtn Po Traffgi GnEnraPgEn DnvnlopmnEPs, 2002. 

Degree of saturation (DoS) 
DoS gs tnfgEnt as Phn raPgo of tnmaEt flow Po iapaigPt, aEt Phnrnforn has Eo uEgP. As gP 
approaihns 1.0, nxPnEsgvn qununs aEt tnlats ioult bn nxpniPnt. For DoS nrnaPnr PhaE 1.0, 
a small increment in traffic volumes would result in an exponential increase in delays and 
qunun lnEnPh. For a saPgsfaiPort sgPuaPgoE, Phn DoS shoult bn lnss PhaE Phn EomgEaPnt 
praiPgial tnnrnn of saPuraPgoE, usuallt 0.90. Thn gEPnrsniPgoE DoS gs basnt oE Phn movnmnEP 
with the highest ratio. 

Average delay 
Delay is the difference between interrupted and uninterrupted travel times through the 
intersection and is measured in seconds per vehicle. The delays include queued vehicles 
decelerating and accelerating to and/or from stop, as well as delays experienced by all 
vehicles negotiating the intersection.  
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At signalised and roundabout intersections, the average intersection delay is usually 
reported and is taken as the weighted average delay by summing the product of the 
individual movement traffic volumes and their corresponding calculated delays and dividing 
these by the total number of vehicles entering the intersection. At sign controlled 
intersections, the average delay for the worst movement is usually reported. 

Maximum queue length 
Queue length is the number of vehicles waiting at the hold line and is usually quoted as the 
95th percentile back of queue, which is the value below which 95 percent of all observed 
queue lengths fall. For signalised intersections, it is measured as the number of vehicles per 
traffic lane at the start of the green period, when the traffic starts moving again after a red 
signal. The intersection queue length is usually taken from the movement with the longest 
queue length. 

Explanation of SIDRA model outputs 

AE nxampln of a SIDRA motnl ouPpuP gs provgtnt bnlow. AE nxplaEaPgoE of Phn motnl 
outputs follows the table. 

“South: Kamilaroi Hwy S”: This indicates that the approach in question is the southern 
approaih Po Phn gEPnrsniPgoE, whgih gs Phn Kamglarog Hgnhwat SouPh approaih. 

L, T, R: Refer to the left-turn, through, and right-turn movements in that approach 
respectively. 

Demand flow: is the traffic volume for the corresponding turning movement. 

HV%: means the percentage of heavy vehicles in the corresponding traffic stream.

87 Hansen Bailey
Environmental Impact Statement   September 2013
Continuation of Bengalla Mine

Q Traffic and Transport Impact Assessment DC Traffic Engineering Pty Lt



Bengalla Continuation of Mining Project—Traffic and Transport Impact Assessment
DC Traffgi  EngEnnrgEn  Pt  Pt –ABN 50 148 960 632 Page 87
c:\users\dcaz1846\desktop\private\bengalla\hb-proj-0003-01 bengalla traffic and transport impact assessment revg.docx

At signalised and roundabout intersections, the average intersection delay is usually 
reported and is taken as the weighted average delay by summing the product of the 
individual movement traffic volumes and their corresponding calculated delays and dividing 
these by the total number of vehicles entering the intersection. At sign controlled 
intersections, the average delay for the worst movement is usually reported. 

Maximum queue length 
Queue length is the number of vehicles waiting at the hold line and is usually quoted as the 
95th percentile back of queue, which is the value below which 95 percent of all observed 
queue lengths fall. For signalised intersections, it is measured as the number of vehicles per 
traffic lane at the start of the green period, when the traffic starts moving again after a red 
signal. The intersection queue length is usually taken from the movement with the longest 
queue length. 

Explanation of SIDRA model outputs 

AE nxampln of a SIDRA motnl ouPpuP gs provgtnt bnlow. AE nxplaEaPgoE of Phn motnl 
outputs follows the table. 

“South: Kamilaroi Hwy S”: This indicates that the approach in question is the southern 
approaih Po Phn gEPnrsniPgoE, whgih gs Phn Kamglarog Hgnhwat SouPh approaih. 

L, T, R: Refer to the left-turn, through, and right-turn movements in that approach 
respectively. 

Demand flow: is the traffic volume for the corresponding turning movement. 

HV%: means the percentage of heavy vehicles in the corresponding traffic stream.
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Deg Satn: Rnfnrs Po Phn tnnrnn of saPuraPgoE (DoS) for PhaP PurEgEn movnmnEP. Snn Phn 
nxplaEaPgoE for DoS provgtnt gE Phgs AppnEtgx. 

Average delay (seconds/vehicle): Traffic delay consists of dynamic delay and static delay. 
Dynamic delay consists of the time taken for a vehicle to slow down, negotiate through the 
intersection, and then speed up to the target speed of the intersection departure. This is 
particularly prominent for turning movements as there is significant deceleration and 
aiinlnraPgoE gEvolvnt. SPaPgi tnlat gs Phn tnlat gEiurrnt whnE Phn vnhgiln gs gE a qunun aEt gs 
not moving. 

LoS: Rnfnrs Po  nvnl of Snrvgin as nxplagEnt gE Phgs AppnEtgx. 

95% back of queue: This is the queue length in vehicles and in metres which is only exceed 
for 5% of Phn Pgmn. Thgs gs rnnartnt as Phn maxgmum qunun lnEnPh for tnsgnE purposns. 

Prop queued: This refers to the proportion of traffic in the corresponding traffic stream that 
is queued. 

Effective stop rate per vehicle: This is the average number of stops per vehicle. This 
considers vehicles in a queue and whether they progress to the front of the queue via series 
of start-stops (move ups) in which case there would be a high stop rate, or whether the 
vehicle tends to progress toward the queue head in one go. For priority-controlled 
intersections (not traffic signals) where queue progression is largely related to the 
randomness of gap availability and gap acceptance, there tends to be a relatively higher 
effective stop rate for vehicles in the low priority movements. 

Average speed: The average speed of vehicles in the corresponding traffic stream. 
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Appendix B 
SIDRA motnl ouPpuPs for gEPnrsniPgoE Praffgi pnrformaEin 
assessments 
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Location/ 
period

Existing base case Adjusted base case Peak construction case Peak operational case

AM peak

0600-
0700

Denman/ 
Bengalla 
Link 
Road

PM peak

1600-
1700

Denman/ 
Bengalla 
Link 
Road 

AM peak

0600-
0700

Denman/ 
Thomas 
Mitchell 
Drive

PM peak

1600-
1700

Denman/ 
Thomas 
Mitchell 
Drive

AM peak

0600-
0700

New 
 EnlaEt 
Highway/ 
Thomas 
Mitchell 
Drive

Snn subsnqunEP Pabln. Snn subsnqunEP table.
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Location/ 
period

Existing base case Adjusted base case Peak construction case Peak operational case

PM peak

1600-
1700

New 
 EnlaEt 
Highway/ 
Thomas 
Mitchell 
Drive

Snn subsnqunEP Pabln. Snn subsnqunEP Pabln.

Location/ period Peak construction case with seagull configuration (first stage crossing) Peak construction case with seagull configuration (second stage entry)

AM peak

0600-0700

Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive

With seagull configuration

PM peak

1600-1700

Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive

With seagull configuration
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Location/ period Peak operational case with seagull configuration (first stage crossing) Peak operational case with seagull configuration (second stage entry)

AM peak

0600-0700

New  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive

With seagull configuration

PM peak

1600-1700

Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive

With seagull configuration

Location/ period Year 15 cumulative case

AM peak

0600-0700

Denman/ Bengalla Link Road

PM peak

1600-1700

Denman/ Bengalla Link Road 
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Location/ period Year 15 cumulative case

AM peak

0600-0700

Denman/ Thomas Mitchell 
Drive (existing configuration)

PM peak

1600-1700

Denman/ Thomas Mitchell 
Drive (existing configuration)

AM peak

0600-0700

Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive (existing 
configuration)

PM peak

1600-1700

Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive (existing 
configuration)
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Location/ period Year 15 cumulative case with seagull configuration (first stage crossing) Year 15 cumulative case with seagull configuration (second stage entry)

AM peak

0600-0700

Denman Road/ Thomas 
Mitchell Drive

With seagull configuration

AM peak

0600-0700

Denman Road/ Thomas 
Mitchell Drive

With seagull configuration

AM peak

0600-0700

Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive

With seagull configuration

PM peak

1600-1700

Nnw  EnlaEt Hgnhwat/ 
Thomas Mitchell Drive

With seagull configuration
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Appendix C 
Mgtbloik lnvnl of snrvgin ( oS) aEaltsgs 
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