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1 Introduction 
Better Transport Futures was commissioned by Queensland Rail to prepare a Traffic Impact Assessment for 
the proposed Train Support Facility on the vacant land in the vicinity of Woodlands Close, Hexham.  The 
site is located adjacent to the Great Northern Railway and the sole vehicle access route is via Woodlands 
Close.  Concurrently, ARTC are proposing to construct the Relief Roads Project adjacent to the site to 
relieve rail network congestion. 

This report presents the findings of the traffic investigations and assessment of the proposal, based upon 
the current plans for the development and the updated traffic volumes for the local road network.  This 
update has also taken into account the proposed F3 to Raymond Terrace road link and is structured as 
follows: 

• Chapter 2 outlines the existing situation in the vicinity of the subject site, including discussion on 
the planned development growth within the vicinity and road network changes to support it. 

• Chapter 3 details the traffic operations and access requirements related to the Construction Stage 
of the Train Support Facility. 

• Chapter 4 assesses the traffic impacts during the construction phase of the Train Support Facility 
together with the concurrent construction of the ARTC Relief Roads project. 

• Chapter 5 assesses the impact of the Train Support Facility once operational together with the 
adjacent ARTC Relief Roads Project. 

• Chapter 6 assessment of the traffic operations for the future development of the Train Support 
Facility together with the ARTC Relief Roads Project and the impact upon the local road network 
and the site access; and  

• Chapter 7 summarises the findings of this investigation, outlining conclusions and 
recommendations for the traffic operations of the site to support the development application for 
the various stages of the proposal.  

As part of the development of this document, the following guides and publications were used: 

• RTA Guide to Traffic Generating Developments, Version 2.2 Dated October 2002; 
• City of Newcastle Cycling Strategy and Action Plan adopted March 2012; 
• Australian / New Zealand Standard – Parking Facilities Part 1 : off-street car parking 

(AS2890.1:2004); 
• Hexham Relief Road, Traffic Impact Assessment prepared by Parsons Brinkerhoff dated July 2012; 
• Accident Data for the locality provided by the RMS (Newcastle office); and 
• Austroads Guidelines for Traffic Management and Road Design 
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2 Existing Situation 
2.1 Background and Site Location 
The subject site is located at Hexham, NSW between the main northern railway on its eastern boundary 
and the Chichester Pipeline to its west.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: UBD 

 Figure 2-1-Site Location 

The site has existing access to the New England Highway via Woodlands Close to the north.  It is not 
possible to access the Pacific Highway at Hexham because of the railway and the close proximity of the 
main road.  The site is constrained to the west and south by the Hexham Swamp leaving the only practical 
land transport access for the site as Woodlands Close to the north. 

The existing intersection of Woodlands Close and the New England Highway provides left in left out access 
only to the west of the main northern railway overbridge.  The intersection has limited sight distance for 
traffic travelling west toward Maitland because of the railway overpass, and is a safety concern for the 
RMS.  The speed environment reflects the important arterial function of this road, posted as 90 km per 
hour.  

To the west of Woodlands Close is the Tarro Interchange, a grade separated interchange which provides 
local access to Tarro and Beresfield from the New England Highway. 

Past uses of the land have been low in traffic generating intensity, either agricultural (grazing) or material 
storage.  This has meant that the low usage of the existing Woodlands Close intersection has been 
acceptable as the only vehicular access for the site. 

 

 

 

 

Site 
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2.2 Local Road System  

2.2.1 Road Characteristics  

New England Highway 

New England Highway (H9) in the vicinity of the site provides a dual carriageway with two lanes of travel 
in both directions to state highway standard.  It has a posted speed limit of 80 km/h north of Hexham.  This 
portion of the New England Highway forms part of the State Highway system and carries a high level of 
interstate and inter-regional traffic.  The road is controlled by the RMS with Council being the consent 
authority for any new works on this road. 

The Tarro Interchange was constructed by the RMS to address local access for Tarro and Beresfield.  This 
was necessary with the continued growth in traffic flows on this section of highway which serves as a link 
around Hexham Swamp for both the New England and Pacific Highways to the F3 Sydney to Newcastle 
Freeway.  The at grade junction serving Tarro was upgraded by the RMS some years ago by providing a 
grade separated interchange at a point to the west of Woodlands Close.  This removed the previous at 
grade intersection in the vicinity of Woodlands Close and has resulted in a much safer junction for all road 
users, and allowed the road environment to operate at its current speed limit of 80 kph (recently reduced 
after RMS review). 

Sight line visibilities at the interchange are satisfactory and are in accordance with the requirements of the 
RTA Road Design Guide for the posted speed limit.  A peak hour traffic survey was completed at this 
intersection during both the morning and afternoon periods (BTF July 2011) and it was noted that the 
current interchange operates well.  Further details are outlined in Section 2.3 Traffic Volumes. 

Woodlands Close 

Woodlands Close is a local road connecting to the New England Highway immediately to the west of the 
railway overbridge.  It serves as the only access to land parcels to the west of the main northern railway 
line, including the subject site.  The existing standard of road is quite low, operating as a low volume two 
lane two way road serving sites that are currently used predominantly for agricultural purposes.  The 
overall level of traffic generation that utilises the road is minimal.  

 

 

 

 

 

 

 

 

 

 

 

 

 Photo 1-Aerial view of New England Highway south of Tarro, showing the Tarro Interchange, and Woodlands 
Close in the foreground. 
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2.3 Traffic Volumes  
Traffic volume data for the project has been collected from the RMS and during a survey of traffic 
movements at the Tarro Interchange.  Peak period surveys were initially completed on Friday 4th August 
2006. 
 

The results in Table 2-1 from the traffic surveys completed in 2006 indicate that during the surveyed 
morning peak period (7.45 to 8.45 AM) the two-way traffic flow along the New England Highway was 
4,574 vehicles (to east of Tarro interchange).  The directional split of flows was 2,790 vehicles eastbound 
towards Hexham (61%).  The morning flows reflect demand for commuting traffic to Newcastle.  The 
eastbound flow during the peak demonstrates that there is a high demand for through traffic movements 
along the New England Highway.  The majority of observed vehicles were light vehicles, but there were a 
high number of heavy vehicle (including B-double trucks) of the order of 15 % of total flows. 
 

Whilst these traffic volumes have altered since 2006, this data provides valuable background for 
directional splits of traffic, daily variation in traffic movements to aid in the identification of peak 
periods and variation of traffic through the week. 

 Table 2-1 Peak hour survey results on the New England Highway – August 2006 

 AM Peak 7.45-8.45am PM Peak 4.30-5.30pm 
New England 

Highway 
Eastbound 2,790 61% 2,210 44% 
Westbound 1,784 39% 2,865 56% 

 

The traffic survey also recorded turning movements in and out of the New England Highway at the 
Tarro interchange.  The surveys show that existing traffic flows along the Tarro Interchange link road are 
relatively  low,  with  around  298  vehicles  two-way  observed  during  the  morning  peak  period.  A 
significant number of these vehicles would be workers travelling to areas of Newcastle to the south and 
east of the interchange. 
 

The afternoon peak hour surveys show that the peak period is from 4.30 to 5.30 pm- after 5.30 pm the 
traffic volumes decreased.  The two-way traffic flow was 5,075 vehicles per hour, with the predominant 
movement being westbound, towards Maitland, with some 2,865 vehicles or 56% of the flows.  In the 
order of 9% of vehicles were heavy vehicles, showing a lower percentage than the morning peak period. 
 

In July 2011, BTF completed additional traffic surveys to determine the morning and afternoon peak 
period traffic flows utilising the Tarro Interchange, excluding the New England Highway.  These surveys 
show that the two-way traffic flow over the bridge are in the order of 450-500 in the afternoon peak 
period whilst in the morning peak period they are lower at 350-400.  The peak directional flow was 318 in 
the PM peak (from Anderson Drive towards Maitland) with the morning peak directional flow being 260 
(from Newcastle turning off towards Anderson Drive).  The majority of the vehicles observed were light 
vehicles. 
 

It was noted during the site visit that there was a high percentage of traffic turning off the eastbound 
ramp off the New England Highway, turning left onto Anderson Drive and then completing a U-turn at 
the intersection of Anderson Drive with Woodberry Close.  These vehicles then proceed back over the 
bridge to return to the New England Highway and turn off onto John Renshaw Drive to use the 
F3Freeway.  It would appear that drivers are using this route to avoid the substantial delays experienced 
by southbound traffic on Weakleys Drive. 

 Table 2-2 Peak hour survey results – Tarro Interchange July 2011 

 Peak Movement 
Anderson Drive/Tarro 

Interchange 
From Newcastle on to Anderson Drive 260 AM Peak 
From Anderson Drive towards Maitland 318 PM Peak 
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2.3.1 RMS Traffic Volume Data 

The relevant traffic data provided by the RMS is for the station numbers 05.055, which is located to the 
north of the site, on the New England Highway, north of the Pacific Highway (SH10) junction.  This 
station provides a wide range of data, including weekly variation in flows along the New England Highway 
as well as hourly variation in flows, for both northbound and southbound flows. 

2.3.2 Weekly variation in traffic flows along the New England Highway 

The weekly variation in traffic data for traffic flows along the New England Highway is presented in Figure 
2-2 below: 

 
 Figure 2-2 Graph showing weekly variation in traffic volumes at Count Station 05.055 

From the graph above, it can be seen that the weekly variation in traffic flows along the New England 
Highway is very low.  There is a slight peak towards the end of the year, when there is heavier flows 
associated with the Christmas peak period. 

2.3.3  Hourly variation in traffic flows along the New England Highway 

The weekday hourly variation in traffic data for traffic flows along the New England Highway is presented 
in Figure 2-3 below: 
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 Figure 2-3 Graph showing hourly variations in traffic volumes at Count Station 05.055 

From the graph above, it can be seen that the southbound traffic flow produces the peak single direction 
flow, between 8.00 and 9.00 am, which corresponds with the period noted during the traffic survey on site.  
The graph also shows that the south bound flow is around 2,800 vehicles per hour which is consistent with 
the observed survey flow of 2,790 vehicles per hour.  This RMS data is from 2001, which indicates there 
has been little growth in the peak period flows in recent years. 

2.3.4 Historic Traffic Growth 

The traffic data from the RMS automatic counter also provides historic data, providing background traffic 
growth in traffic volumes along the New England Highway.  These are presented in Table 2-3 below: 

 Table 2-3 Historic Traffic Flows along the New England Highway  

Year 1988 1990 1992 1995 1998 2001 2004 2010 2011 
AADT 29,551 34,451 34,523 41,052 43,337 45,783 48,879 56,430 52,116 

Growth  4,900 72 6,529 2,285 2,446 3,096 7,551 -4,313 

% per annum  8.29% 0.10% 6.30% 1.86% 1.88% 2.25% 2.57% -7% 

 
Table 2-3 above shows that the rate of growth in traffic flows along the New England Highway has 
decreased over time.  The growth up to 1995 is a reflection of the various connections of the F3 Freeway to 
the New England and Pacific Highways.  Since 1990 the average over the 11 years of data is in the region 
of 3% per annum.  The last 5 years data shows that the rate of growth is just on 2.7% per annum, 
reflecting growth in traffic demand between the Upper Hunter and Maitland through to Newcastle.  The 
most recent values from 2011 indicate the daily volumes have reduced. 
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2.4 Road Classification 
It is usual to classify roads according to a road hierarchy, in order to determine their functional role within 
the road network.  Changes to traffic flows on the roads can then be assessed within the context of the 
road hierarchy.  Roads are classified according to the role they fulfil and the corresponding volume of 
traffic they should carry.  The Roads and Maritime Services Authority of New South Wales (RMS) has set 
down the following guidelines for the functional classification of roads. 

Arterial Road 

Typically a main road carrying over 15,000 vehicles per day and fulfilling a role as a major inter-regional 
link with over 1,500 vehicles per hour during the peak hours.  The New England Highway would be 
classified as an arterial road. 

Sub-arterial Road 

Defined as secondary inter-regional links, typically carrying volumes between 5,000 and 20,000 vehicles 
per day with between 500 and 2,000 vehicles per hour during the peak hours.  

Collector Road 

Provides a link between local areas and regional roads, typically carrying between 2,000 and 10,000 
vehicles per day.  At volumes greater than 5,000 vehicles per day, residential amenity begins to decline 
noticeably.  Peak hour flows would be between 250 to 1,000 vehicles per hour.  Anderson Drive would be 
classified as a collector road. 

Local Road 

Provides access to individual allotments, carrying low volumes, typically less than 2,000 vehicles per day 
with peak hour flows up to 250 vehicles per hour.  Woodbury Road would be classified as a local road. 

Peak hour volumes on all types of roads are typically within the range of eight to twelve per cent of the 
daily flows. 

The RMS provides the following advice on levels of service for flows on urban roads. 

 Table 2-4 Peak hour flow on two-lane urban roads 

Level of 
service 

One Lane 
(vehs per hour) 

Two Lanes 
(vehs per hour) 

A 200 9,00 
B 380 1,400 
C 600 1,800 
D 900 2,200 
E 1,400 2,800 

 

Table 2-4 demonstrates that the New England Highway is currently operating within its technical and 
functional capacity level as an urban highway.  Based on the RMS’s guidelines for level of service, the New 
England Highway operates at a level of service of E, assuming a heavy vehicle percentage of up to 15%.  
This shows that the road has some spare capacity for increased traffic flows although there may be some 
delays created by merging traffic.   

Based on the data observed in surveys presented and discussed above, the existing peak period flows at the 
Tarro Interchange of 2,790 vehicles per hour south/eastbound and 1,783 vehicles per hour 
north/westbound during weekday AM periods suggests that for the eastbound movement towards 
Newcastle, the road is currently operating close to capacity with a level of service of E. 

For the corresponding afternoon peak period, the westbound movement is in the order of 2,865 vehicles 
per hour, again indicating that the current level of service is E.  This again shows that during the critical 
afternoon peak the road is operating within its capacity limits, with some spare capacity for additional 
traffic movements. 
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2.5 Intersection Performance  
The operation of the Tarro Interchange on the New England Highway was observed during the survey 
period and the existing delays to turning vehicles were generally low for road users along both roads. 
 

For  traffic  exiting  the  New  England  Highway,  visibility  in  both  directions  is  acceptable,  as  the 
interchange has been placed on a straight section of the New England Highway at a distance of 
approximately 300 metres from the railway overbridge.   This provides road users with acceptable 
visibility in all directions at the interchange. 
 

The analysis of this interchange is considered under the development impact analysis, in terms of the 
impact potentially on highway levels of service, and the predicted performance of a right turn lane on 
the Tarro Interchange. 
 

The intersection of the New England Highway with Woodlands Close operates well with little delay, but it 
is noted that the traffic flows in and out of Woodlands Close are very low, as there is currently little 
development off Woodlands Close to create a demand. 

2.6 Road Network Improvements  
The RMS seeks to maintain the operating standard of the state highway system both in terms of 
movement and safety.  This has been recognised by the NSW Government which has commenced 
investigations into a future high standard connection from the F3 terminus at John Renshaw Drive to 
the Pacific Highway at Heatherbrae.  This future route is planned to bypass the section of New England 
Highway that would provide the key road connection for the subject site. 
 

The preferred route has now been established by the RMS and was released publicly in July 2008.  The 
major benefit of this proposed upgrade is the removal of a large number of traffic movements from the 
length of the New England Highway between the end of the F3 and Hexham.  As part of the development 
of the preferred option, a traffic modelling exercise was completed for the RMS.  It is understood that this 
modelling work has indicated that the traffic flows along this length of the New England Highway could 
potentially reduce by in the order of 20 to 30% of existing flow levels at peak times.  This would equate to 
a traffic reduction of around 600 to 900 vehicles per hour at peak times.  There is no timeframe for this 
construction work and it remains at the planning stage currently. 
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The preferred option for upgrading this length of the Pacific Highway in the vicinity of the subject site is shown below in Figure 2-4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: RMS web page. 

 Figure 2-4  Extract from Concept Design for the F3 Freeway to Raymond Terrace upgrade 



 

P0458 QR Hexham Rail facility TIA Ver07.docx      PAGE 12 

The RMS is currently constructing the F3 to Branxton link (Hunter Expressway) with this project due to 
open by January 2013.  This important road link will provide a more direct route between the F3 and 
the New England Highway, as well as providing an attractive route for traffic from the Maitland area 
accessing the centre of Newcastle.  This link will potentially decrease the volume of traffic using 
the New England Highway adjacent to the subject site and allow for improved road operation. 
 

The other road network upgrade that has been completed in the vicinity of the site and has 
improved the network operation is the upgrade of the intersection of the New England Highway and 
Weakleys Drive.  The work involved the provision of a grade separated interchange at this location 
to provide priority for the major through traffic movement along the New England Highway. 

2.7 Public Transport, Pedestrians and Cyclists 
Public  transport  in  the  vicinity  of  the  site  is  available  via  the  regional  rail  network  at  Hexham. 
Pedestrian access is via existing on-road facilities in the general vicinity of the site.  There are a number 
of on-road marked cycle lanes on the New England Highway in the locality of the subject site and the 
RMS have been gradually upgrading the cycling facilities as other upgrades have occurred.   It is 
understood that the RMS are currently reviewing upgrade options at the rail over pass on the New 
England Highway to the immediate east of Woodlands Close, with the provision of a dedicated off road 
cycle path required at this location due to current safety concerns for cyclists. 
 

The City of Newcastle Council has recently updated their Bikeplan and this includes a potential 
link along Woodlands Close for a cycle path (R8) (See Figure 2-5).  This route has no funding or 
timeframe but has been identified as a desirable future regional link.  This link has also been identified 
to connect with the potential future Richmond Vale Rail Trail (R9) that will provide a regional link 
between the Hexham area through to Kurri Kurri and beyond.  It is noted that the Richmond Vale Rail 
Trail is a long term project similar to the Fernleigh Bike Path that will take a number of years to develop 
and fund but has the potential to provide a dedicated off road regional cycling facility. 
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Source: City of Newcastle Bike Plan 2009 

 Figure 2-5 Extract from NCC Bike Plan 2009 

Route R 8 

Route R 9 
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2.8  Existing Accident Data 
As part of the study work, the accident crash data for the New England Highway and the Tarro 
interchange have been obtained from Roads and Maritime Services.  The data covers 5 years of 
incidents, dating from July 2006 through to June 2011. 

The accident crash data for the locality shows that there have been some 21 reported incidents over the 
5 year timeframe, around 4 per annum.  There has been a single injury with 20 accidents recording no 
injuries.  The majority of the accidents are rear end type accidents (47%), which typically reflect drivers 
not reacting in time to vehicles slowing down in front of them. 

Since the data has been provided by the RMS, it is noted that there has been a cyclist fatality at the rail 
overpass.  This has prompted renewed planning by the RMS with regards to the provision of an off-road 
cycle lane over this railway bridge, due to the constrained nature of the road alignment in this location. 

A summary of the accident data is provided in Appendix B to this report. 
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3 Construction Stage 
3.1 Description of Works for Construction Stage 
The Train Support Facility (TSF) will be a dedicated provisioning and maintenance depot for QR National 
trains hauling coal between Hunter Valley mines and the Port of Newcastle.  The TSF project area, 
including the access road to the Tarro Interchange, will occupy approximately 38 Ha of land parallel to 
the Great Northern Railway (GNR) at Hexham.  It will consist of a number of rail lines parallel to the 
GNR with specialised buildings for locomotive and wagon maintenance and refuelling and standing 
facilities.  This construction works will include the construction of the fuel storage area that will 
provide 4 x 100,000 litre diesel tanks for refuelling of the trains at the facility. 

The initial stage of works on site will be to construct an access road to the site, with a new T- 
intersection off the Tarro Interchange.  This access will be constructed in a joint partnership with ARTC 
who also require an access for their proposed works for the Hexham Relief Roads Project.  If the ARTC 
project has not progressed then the access road off the Tarro Interchange will be built as part of this TSF 
project. 

This new access road will be constructed from the Tarro Interchange to the extent of accommodating 
access to the crown land parcel within the QR National landholding.  The intention would be to retain 
Woodlands Close as it provides access for local residents and local and State Government authorities 
such as Hunter Water and the ARTC to adjacent lands and to their infrastructure. 

Following construction of the access roads to the site, construction of the main TSF facility can 
commence.  This will involve the importation of up to 380,000 cubic metres (measured on plan) of fill to 
provide a level platform on which to construct the rail formation and buildings that will form the TSF.  
Allowing for each cubic metre of fill to weigh approximately 1.7 tonnes this gives a total tonnage in the 
order of 646,000.  Allowing for typically 30 tonnes per truck and dog load, this gives in the order of 
21,533 inbound truck movements for fill with a corresponding outbound movement of empty trucks. 
Note that this is considered a worst case scenario as some fill may be obtained on the site but the value 
of 12,200 has been applied to this assessment.  The construction period is expected to be about 20 
months. 

 Table 3-1 Summary of imported fill requirements for construction works 

Fill Requirement 
(measured on plan) 

Total tonnage 
(based on 1.7t/m3) 

Number of inbound 
movements (30t/load) 

380,000m3 646,000 21,537 
 

3.1.1 Traffic Generation 

When assessing the construction traffic movements, the following assumptions have been made: 

1. The access off the Tarro interchange will have been completed at the beginning of the project, 
either as part of the ARTC project or as the initial stage of the development of this project, 
allowing access to the subject site to be permitted via this route with NO use of the intersection 
of the New England Highway and Woodlands Close required for the construction of the Train 
Support Facility once this access off Tarro interchange is provided. 

2. During the initial stage of the construction staff movements associated with the site are 
anticipated to be approximately 15 vehicles entering for the 7am start and 15 vehicles leaving 
after the 6pm finish. These movements include site managers and plant operators. 

3. Material deliveries are expected to occur primarily during the 9am – 3pm window. The majority 
are expected to occur during the earlier part of the day.  This is to provide maximum 
construction and supply efficiency with trucks not being delayed during peak hour traffic and 
plant on site having the optimum opportunity to deal with materials once delivered. 

4. Although the majority of activities or material hauls are well known, there will be a small 
proportion of minor traffic and loads which are unpredictable. 
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5. The major vehicle movements will occur during the import of fill when potentially up to 12,200 
inbound trucks will be required to deposit the fill on the site. 

Advice from the study team provides the following estimate of traffic generation during construction 
stage of the project.  These estimates are shown as a worst case scenario over only 14 months (See 
Figure 3-1).  The anticipated time frame for the construction is 19-20 months which will extend the 
graph and potentially soften the peaks.  The busiest stage of the construction for vehicle movements will 
be during the import of fill, which has the potential be sourced from a number of locations.  Due to the 
haul times to the site (and the return trip) the number of truck movements per day will remain constant, 
but the number of days that these trucks will need to access the site will potentially vary. 
 
 

 

 Figure 3-1 Indicative Construction Traffic Vehicle Movements Shown Monthly 

The graph above shows that there will be a distinct peak to the traffic flow patterns associated with the 
construction works on site.  During the initial few months of construction, there will be in the order of 20 
to 30 vehicles entering the site per day equating to 40-60 vehicle movements per day two-way, whilst at 
its peak there could be in the order of 170 vehicles or so entering the site.  Allowing for exiting 
movements, this would indicate some 340 vehicles per day two-way associated with the construction 
works on site.  This peak however is temporary in nature, predicted only to occur over two to three 
months of the construction period. 

This peak period may elongate to 4 month due to the volume of inbound fill that is required on the 
site.  Any material won on site would reduce the inbound material requirements, with associated 
reduction in truck demands. 

These flow rates have been applied in the traffic analysis for these investigations, to ensure robustness of 
design.  
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 Table 3-2 Summary of Construction Vehicle Movements for Train Support Facility 

 Daily number of vehicles Total Two-way movements 
Initial Phase of Construction 20-30 vehicles 40-60 vehicle movements two-way 
Peak Period of Construction  
(2-4 months) 

170 vehicles 340 vehicles movements two-way 

 

3.2 Site Access 
Vehicle access to the development will be via a new access road connecting to the Tarro Interchange. 
Until advised otherwise by the road authority, it is assumed that the Woodlands Close intersection will 
remain open given this is a public road owned by Council.  Construction workers will enter and exit the 
site via the new access point on the Tarro Interchange as will materials and plant movement.  The hours 
of work will be governed by consent conditions and are anticipated to be between 7am and 6pm.  It is 
expected that peak movements in would generally occur before the morning peak hour on the adjacent 
road network and in a similar manner the majority of construction staff would leave the site following 
the afternoon peak on the New England Highway. 

It is recognised that the existing intersection of Woodlands Close with the New England Highway is not 
well laid out due to the combination of poor sight visibility lines and vehicle speeds / volumes along the 
New England Highway. 

It has been assumed that the access off the Tarro interchange will be built at the beginning of the 
process (and potentially in conjunction with ARTC) prior to work commencing on the Train Support 
Facility. 

As part of the construction of the access off the Tarro interchange, initial access will be required to the 
site via Woodlands Close, in order to move the heavy machinery onto the site as well as the material 
required to build the access on the Tarro interchange.  The construction of the access to the Tarro 
interchange will be wholly within the site so that disruption to traffic on the interchange will be 
minimal.  The movement of vehicles in and out of the site via Woodlands Close for this work will need 
to be discussed and agreed with the road authorities (Council and the RMS) and will require the 
development and implementation of a Traffic Management Plan in accordance with the RMS “Traffic 
Control at work sites” manual.  It is considered that this TMP will require access to be restricted to use at 
night and would potentially require the closure of the left hand lane on the New England Highway with 
an appropriate speed reduction zone.  This will be a separate application to Council with a detailed TMP 
submitted for review and approval. 

Once  the  access  can  be  provided  via  the  connection  to  the  Tarro  interchange  ramp,  all  vehicle 
movements for the construction and operation of the Train Support Facility will use the Tarro ramp 
access with no further vehicle access via Woodlands Close.  This will allow for both construction workers 
vehicles and all material delivery vehicles to use this new access on the Tarro interchange. 

Note that as part of the traffic management for the construction phase, all heavy vehicles will be 
directed to enter the site off the New England Highway westbound via the off ramp and then to turn 
right into the site.  The traffic management plan will specify that NO heavy vehicle access will be 
permitted via Tarro along Anderson Drive. 
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3.3 Traffic Distribution 
It is considered that there will be no dominant direction for traffic inbound and outbound of the site for 
the construction works.  For the purposes of this assessment, it has been assumed that traffic will be 
equally split between origins/destinations to the north and south of the site. 

The following is a summary of vehicle movement paths for vehicles entering and exiting the site: 

• Accessing from the south, vehicles will left turn in off the existing slip road to the Tarro 
Interchange and then turn right into the access road to the subject site. 

• Accessing from the north, vehicles would continue along the New England Highway to the 
signalised turn around area under the Hexham Bridge (opposite the Oak factory) then turn right 
back onto the New England Highway to then proceed to the Tarro Interchange as above. 

• Exiting movements to north will turn left onto the existing on ramp to the New England 
Highway and merge with the northbound movement along the New England Highway. 

• Exiting movements wishing to head south will turn left onto the Tarro Interchange and then 
merge onto the New England Highway, before turning down John Renshaw Drive and making a 
U-turn at the roundabout controlled intersection of John Renshaw Drive with the F3 Freeway 
(at the end of Weakleys Drive). 

Refer to Figure 3-2 over for the access routes in and out of the subject site. 
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 Figure 3-2 Access Routes for Construction Traffic 
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4 Impact Assessment – Construction Phase 
4.1 Site Access Operations 
It is proposed to provide all vehicle access to the construction area via the new access off the Tarro 
Interchange.  Construction is due to occur over a 20 month period, with a gradual build up of work on site 
that will peak over a 3 to 4 month period, with a drop off in work after this intensive period. 

The construction start and finish times may be controlled, to avoid traffic movements in and out of the site 
during peak periods on the adjacent road network.  For inbound trips, the majority of trips will occur before 
7.00 AM, when the traffic flow on the New England Highway is much lower than during the peaks.  For 
example, before 7.00 AM, the northbound traffic flow on the New England Highway is less than 1,000 
vehicles per hour in two lanes. 

The proposed construction times are 7am-6pm and as such the outbound movements will occur at the end 
of the afternoon peak period.  From the RMS data, it can be seen that the northbound flow between 2.00 
PM and 7.00 PM is over 1,000 vehicles per hour, with the peak flow over 2,500 vehicles per hour over a 2 
hour period.   

It is important to note that ARTC is planning to undertake the construction of the Hexham Relief Roads 
Project on land adjacent to the proposed site.  This project could potentially be constructed at the same 
time as the TSF construction, and this assessment has allowed for the traffic movements associated with 
concurrent construction. 

From the review of the report prepared for the Five Relief Roads project by Parsons Brinkerhoff (dated July 
2012) the future traffic flows associated with the construction works are 70 light vehicles per day and 120 
heavy vehicles per day during the peak construction works (190 vehicles per day, or 380 two-way 
movements) see Table 4-2.  The hours of operation for the construction will be between 7.00 AM and 7.00 
PM.  There will be 70 inbound light vehicle movements associated with workers arriving on site before 7.00 
AM and these same numbers leaving after 7.00 PM.  During the working day there will typically be 11 
inbound and 11 outbound trucks movements per hour associated with this construction work. 

 Table 4-1 Fill Truck Movements 

Fill Requirement 
(measured on plan) 

Total  tonnage  (based 
on 1.7t/m3) 

Number of inbound 
movements (30t/load) 

380,000m3
 646,000 21,533 

 

 Table 4-2 Vehicle Movement 

 Daily number of vehicles Total Two-way movements 
Light Vehicles 70 vehicles 140 vehicle movements two-way 
Heavy Vehicles 120 vehicles 240 vehicles movements two-way 
Total Movements 190 vehicles 380 vehicle movements two-way 
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4.2 Road Network Performance and Capacity 
It is considered that the overall traffic volumes associated with the construction phase of the TSF 
development will have an acceptable impact upon the road network.  The peak daily traffic volume is 
predicted to be in the order of 340 vehicle movements per day, which will be spread over a number of 
hours (7 or 8 hours).  There will be distinct peaks in traffic flows at the start of the day and at the end 
associated with staff arriving and departing, but both of these events will be controlled to occur outside of 
the peak periods on the adjacent road network. 

It is important to note that the construction of the adjacent ARTC Relief Roads project could potentially be 
occurring at the same time and this construction work will require some 380 vehicle movements per day 
(maximum).  Thus the cumulative traffic flows during this concurrent construction activity could be in the 
order of 720 vehicle movements per day.  The ARTC construction work will require a peak of 70 
construction workers on site. 

The construction traffic will have two distinct peaks with inbound movements during the morning 
associated with construction workers arriving on site and outbound movements during the afternoon 
period associated with construction workers exiting the site at the end of the day.  The total number of 
construction workers for the two sites would be in the order of 1 50 giving 1 50 inbound trips in 
the morning peak period and a similar value departing in the afternoon/early evening.  The remaining 
traffic flows for both of these sites would be spread out over the primary delivery period between 9am 
and 3pm hour day, giving some 95 vehicle or less per hour on average (or 48 vehicles entering and 
4 8 vehicles exiting per hour).  These represent the movements for the peak construction phase which is 
anticipated to be for three months. 

It can be seen that outside of the peak periods of use along the New England Highway, this volume of 
traffic will have an acceptable impact upon the operation of the road network at this location.  Outside of 
the peak hours, the traffic flows on the New England Highway at this location are 1,000 or more per hour 
less than the flows during the peak periods, indicating significant spare capacity for additional traffic 
movements.  Whilst the flows will increase with the construction activities, the total flows will be much 
lower than during the peak periods and the additional delays / congestion for existing road users will be 
minimal. 

An important element will be the management of traffic movements during the traditional peak periods on 
the New England Highway.  During these peak periods (AM and PM) the two way traffic flow on the 
highway is high and there is very little spare capacity for additional traffic movements.  However, the 
construction  works  will  require  staff  to  arrive  on  site  before  7.00  AM  to  commence  work  and 
construction will be completed by 6.00 PM.  Thus the traffic associated with construction workers will 
generally impact outside of the traditional peak hours on the New England Highway at this location. 
Materials delivery is predicted to occur after the AM peak to maximise the supply efficiencies. 

Once the access on the Tarro interchange has been constructed, all vehicle access will be via this new 
access with no access required via Woodlands Close.  The preliminary design for the access on the Tarro 
interchange has been prepared by ARTC and this access allow for right movements in for heavy and 
light vehicles as well as light vehicles to turn left into the site off the Tarro interchange.  The design 
does not allow for heavy vehicles to turn left into the site off the Tarro interchange and all exit movements 
will be a left hand turn only. 

This design will ensure that no heavy vehicles will have to access the site via Beresfield and Tarro.  No right 
turn out will be permitted from this access to ensure road safety is maintained and to reduce the traffic 
impacts within Beresfield and Tarro. 
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The future traffic volumes at this intersection, during the construction phase of the TSF site and the ARTC 
project are shown in Figure 4-1 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 4-1 Turning Volumes, site access on Tarro interchange during concurrent construction. 

These volumes have been assessed with Sidra and the results of this Sidra assessment are presented in 
Table 4-3 below: 

 Table 4-3 Sidra results, site access on Tarro Interchange for concurrent construction phase 

Approach Level of 
Service 

Delay (seconds) Queue (95th percentile 
metres) 

Anderson Drive (off ramp) A / A 5.9 / 0.5 2.6 / 0.1 
Site access road B / B 13.4 / 12.4 0.4 / 5.1 
Anderson Drive (Beresfield) A / A 1.7 / 0.2 0.0 / 0.0 
Note: results are for AM / PM peak periods 

The above Sidra results show that the proposed intersection on the Tarro interchange will operate well with 
minimal delays for all road users during the intense use of this access for concurrent construction 
activities. 

Overall, it is considered that the construction traffic associated with the TSF together with the potential 
concurrent ARTC Relief Roads project will have an acceptable impact upon the operation of the traffic 
flows along the New England Highway in this location and specifically the proposed access on the Tarro 
interchange. 
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4.3 Road Safety 
Road safety plays an important role for the project and in particular the intersection of Woodlands 
Close and the New England Highway has been identified as a safety risk, both from a technical view 
point and as assessed by QR National staff.  For these reasons, the access to the site will be provided via 
the new access road off the Tarro Interchange. 

The movement of vehicles on and off the New England Highway will be controlled via the existing on 
and off ramps to the Tarro Interchange.  These ramps have been designed in accordance with the RTA 
Road Design Guide and as such offer an appropriate and safe access point for vehicle movements. 

The connection for the site access road on to the Tarro Interchange has been design in accordance with the 
RTA Road Design Guide.  The design of the layout has taken into account the future users of the site, 
both for the construction stage and the ultimate development.  This includes the swept path requirements 
for B doubles. 

The location of the T-intersection on the ramp to the Tarro Interchange has been designed to ensure 
forward visibility requirements are met as per normal road design.  The intersection will be lit to ensure 
users during inclement weather or in hours of darkness will be able to safely see the layout of the 
interchange. 

It is considered that the proposed T-intersection access and approach road to the Tarro Interchange can 
safely  accommodate  the  traffic  movements  associated  with  the  construction  traffic  for  the  Train 
Support Facility. 

As discussed in Section 3.2 above, during the initial site set up and construction for the connection to 
the Tarro interchange, access will have to be accommodated at the Woodlands Close interchange and an 
appropriate Traffic Management Plan for this to occur in a safe and appropriate manner will be prepared in 
consultation with the road authorities. 

4.4  Internal Road Network 
The internal roads associated with the project will be designed in accordance with Council requirements 
taking into consideration the specific requirements of the future operators on the site.  This will include 
accommodating the swept path movements of B- doubles.  All roads will operate under a posted speed 
limit of 60 km/h to the site access to the TSF and will then reduce speed internally, in accordance with site 
specific requirements.  The majority of roads will allow for two way traffic movements, with some roads 
within the TSF providing one-way movements for the Train Support Facility to simplify the road layout. 
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5 Impact Assessment – Operational Phase 
The Train Support Facility (TSF) will provide a low key centre, with staff numbers of 30 on site associated 
with work at the facility.  In addition, there will be up to 3 to 4 B-doubles required to access the site per 
day associated with fuel delivery.  There will be other delivery vehicles e.g. sand, with the expected 
volume of traffic amounting to 20 inbound and 20 outbound movements per day maximum. 

The vehicle movements during the operation stage of the TSF facility are summarised below in Table 5-1: 

 Table 5-1 Traffic flows associated with the proposed operational phase of the TSF 

Demand Number  
per day 

Inbound  
per day 

Outbound  
per day 

Total  
per day 

Staff 30 30 30 60 
Fuel 3 3 3 6 

Delivery vehicles 20 20 20 40 
TOTAL 53 53 53 106 

 
All access will be via the new link road connecting to the Tarro grade separated intersection on the New 
England Highway. 

5.1 Impact Assessment – Train Support Facility 
It can be seen that the impact of the traffic associated with the Train Support Facility will be minor, with 
some 53 inbound and 53 outbound movements per day.  The traffic will have a minimal impact upon 
the overall road network and can safely access the major road network via the new link to connect with 
the Tarro Interchange. 

The facility will be open 24 hours a day 7 days a week, with servicing of locomotives and wagons 
predominantly occurring between 6.00 AM and 10.00 PM i.e. over 16 hour day.  Staff will work shift 
work on the site decreasing the peak demands on the adjacent road networks accordingly.  Deliveries 
can occur throughout the normal working day and with 23 inbound movements per day (and a similar 
value outbound) it is expected that on average there would be 3 vehicles per hour on average (based upon 
typical 8 hour days for delivery of supplies).  It is considered that 3 vehicles inbound and outbound 
per hour would have a negligible impact upon the operation of the New England Highway at this location. 

For the adjacent ARTC Relief Road project, the operational traffic flows will be negligible, with the only 
traffic being that associated with occasional maintenance work.  It can thus be seen that the cumulative 
impact will be acceptable upon the adjacent road network. 

5.2 Pedestrian Access 
There are no pedestrian facilities provided within the general locality of the site.  It is expected that there will 
be no pedestrian access required to the site given its location.  Internal pedestrian movements will be 
managed along designated paths between the various buildings on the site. 

5.3 Public Transport Facility 
The site is located adjacent to the Hexham railway station.  Hexham station provides access to trains to the 
centre of Newcastle as well as trains up the Hunter Valley to Scone along the Hunter Line.  There are 
regular services and with reasonably high frequency during peak periods in the week.  However, there is no 
pedestrian access from the subject site available to the station.  Given that the majority of construction 
workers will need to transport tools etc. to the site, it is considered that there will be no demand for access 
to the railway station for the construction stage of the development.  The operational staff demands are 
low and given the shift work operations the demand for public transport use is considered unlikely from 
this development. 
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5.4 Site Operations and Access Arrangements 
The site plans for the proposed development application are presented in Appendix A to this report.  Overall 
access geometry meets the requisite standards.  The internal road layout has been designed in accordance 
with Council’s industrial subdivision code taking into account intersection controls, pedestrian requirements 
as well as road geometry requirements such as carriageway width etc. 

 

5.5 Parking Requirements 
It can be seen that the new development will require parking for the construction workers etc.  Given the 
size of the site, it is considered that all vehicles will be able to park off the public highway and as such this 
has not been given further consideration. 

For the future Train Support Facility, dedicated on-site parking will be provided adjacent to the main work 
area, adjacent to the offices, loco shop and loco wash building.  The parking in this location will be a sealed 
surface with marked parking bays provided in accordance with Australian Standards.  The plans for the 
project indicate 38 parking spaces will be provided.  Additional hardstand areas will be provided to allow for 
standing over of vehicles such as the fuel delivery trucks adjacent to the fuel storage area. 

There  is  no  advice  provided  within  the  Council  DCP  or  the  RTA  Guide  to  Traffic  Generating 
Developments for parking for this type of facility.  The TSF will have a total staffing level of 30 spread 
over a number of shift hours, giving a total parking demand of less than 30, assuming all staff drives to the 
site.  With 38 spaces provided on site these parking demands can be managed on site. 
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6 Assessment of Transport Operations 
6.1 Site Access Operations 
The access to the subject site is via a link road connection to the Tarro interchange which takes 
advantage of the grade separation of movements at the interchange.  In this way the main highway 
flows are not compromised by additional at grade movements at Woodlands Close.  This is considered 
important given that the proposed land use activity for the subject site would include heavy vehicles 
and potentially B-Double access.  Discussion with the road authority has highlighted safety concerns at 
this intersection and the provision of access via the Tarro interchange removes the requirement for this 
project to use this intersection. 

A preliminary design for the access to the site via Tarro Interchange and Woodland Close has been 
prepared, a copy of which is included as Appendix B. 

A summary of the predicted traffic numbers at the site access on the Tarro intersection are provided below 
in Table 6-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 6-1 Predicted traffic movements at site access on Tarro interchange, operational phase 

The following table may be used as an initial guide to determine the need for a detailed traffic analysis in 
accordance with the procedure provided in Part 3 of the Guide to Traffic Management.  When the volumes 
at an intersection are less than those shown, a detailed analysis to demonstrate that adequate capacity is 
available is unlikely to be necessary.  Furthermore, flaring of the approaches is unlikely to be needed based 
on capacity.  
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Table 6-1 from Part 3 “Traffic Studies and Analysis” Austroads Guide to Traffic Management, Intersection 
volumes below capacity analysis is unnecessary. 

 Table 6-1 Extract from Austroads Guide to Traffic Management Part 3 

Major road type 1 Major road flow (vph) 2 Minor road flow (vph) 3 

Two-lane 
400 
500 
650 

250 
200 
100 

Four-lane 
1,000 
1,500 
2,000 

100 
50 
25 

 Notes: 
1. Major road is through road (i.e. has priority) 
2. Major over flow includes all major road traffic with priority over minor road traffic 
3. Minor road design volumes include through and turning volumes 

To confirm the operation of the intersection, a Sidra analysis has been prepared and the results are 
presented in Table 6-2 below. 

 Table 6-2 – Site access operation on Tarro interchange, operational phase 

Approach Level of Service Delay (seconds) Queue (95th percentile metres) 
Anderson Drive(off ramp) A / A 1.4 / 0.9 0.3 / 0.3 

Site access road B / B 13.1 / 12.2 0.3 / 0.3 
Anderson Drive (Beresfield) A / A 0.3 / 0.5 0.0 / 0.0 
Note: results are for AM / PM peak periods 

The analysis above confirms the advice from the Austroads Guide to Traffic Management Part 3. 

The layout of this intersection has been assessed by Parsons Brinkerhoff and the basic layout has been 
determined and a sketch has been prepared for this intersection.  The review of the design work and the 
plan confirms the following key requirements for this intersection: 

• A sheltered right turn is required for the vehicles turning right off the ramp into the site.  Whilst 
the Sidra modelling above indicates minimal delays and associated queuing, the length of the 
sheltered right turn lane has been maximised to ensure road safety is not compromised and to 
ensure a heavy vehicle such as a truck and dog trailer combination can be accommodated in this 
lane without effecting the through traffic movement. 

• The intersection should operate as a Stop type intersection control, to ensure drivers exiting the 
site stop and ensure there is an adequate gap in the traffic movements for exit movement. 

• Road markings and signage shall be installed in accordance with Austroads Guidelines to the 
satisfaction of The City of Newcastle (the road authority) and the RMS, who are required to 
provide concurrence for this access due to the proximity to the New England Highway. 

Accident data for this locality indicates that there have been a number of accidents on the ramp in the 
vicinity of the proposed access to the site.  However, the majority of these are no injury accidents with just a 
single injury over a 5 year period.  This would indicate that the design and alignment of the ramp helps 
contain vehicle speeds and as such reduces the severity of accidents.  The proposed access to the site off 
these ramps to the Tarro interchange should not have a major impact upon the road safety at this location, as 
the intersection must be designed and constructed in accordance with Austroad Guidelines.  Using these 
guidelines the intersection shall provide adequate sight distance for all vehicles, provide a sheltered right turn 
lane and allow for the swept path movement of vehicles. 

Road safety should be enhanced during the intense construction phase with the provision of a Traffic Control 
Plan (TCP) at this location.  This TCP will be designed in accordance with the RMS publication “Traffic 
Controls at Worksites” and allow for the following: 

• Reduced travel speed of 40 km/h during construction phase; 
• “Trucks Turning Ahead” signage; 
• Manual control of traffic movements with Stop / Go signs when large machinery is entering or 

exiting the site; and 
• Covering of all signage outside of work hours to allow for normal traffic movements / speeds. 
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Once the construction phase is complete, the volume of traffic using this intersection will be considerably 
reduced. The Hexham Relief Roads project will require little if any vehicle access as all operation on site are 
rail based.  For the Train Support Facility, the volume of traffic will be in the order of 53 inbound and 53 
outbound vehicle movements per day, including an average of 3 delivery vehicles per hour. 

At this stage of operations, the intersection will continue to operate at a level of service of A with minimal 
delays and congestion.  Again the critical issue will be the right turn into the site off the Tarro access ramp. 
The design of the access has ensured that maximum visibility is available for traffic propped waiting to turn 
right into the site off the ramp with visibility along and over the bridge over the New England Highway in 
this location. 

6.2 New England eastbound off ramp / Anderson Drive 
The intersection of the New England Highway with Anderson Drive has been reviewed on site during the 
morning and afternoon peak periods and it can be seen that currently this intersection performs very 
well with minimal delays for road users.  The intersection layout currently restricts all traffic exiting the 
ramp to turn left only onto Anderson Drive, with signage and a raised median on Anderson Drive 
restricting the right turn out. 

This intersection currently operates well with minimal delays for road users, due to the minimal conflict in 
traffic movements.  However observations on site show that the existing intersection is poorly laid out, 
with limited sight visibility available to the right over the bridge for drivers exiting the off-ramp.  Visibility 
is blocked by the safety barrier which is located just behind the painted kerb line at this location.  
This barrier is provided to protect errant vehicles from falling down the embankment onto the New England 
Highway below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Photo 2 – View to right for drivers exiting the off-ramp. 

A number of options have been reviewed for allowing right turn movements at this location for 
construction including: 

• Modifying safety barrier to improve visibility; 
• Manual control of traffic movements with Stop / Go boards; and 
• Installation of temporary traffic signals. 
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These measures have been dismissed on road safety grounds, due to the lack of space to provide signals 
or personnel to manage traffic movements and the physical constraints of the intersection.  As part of 
this project, there will be no vehicles turning right off the eastbound off ramp onto Tarro interchange. 

The traffic assessment and the access routes shown in Figure 3-2 above do not require this right hand 
turn to be made and it is this layout that has been adopted for this assessment.  

6.3 Predicted Intersection Operation – Tarro Interchange on New 
England Highway 

The Tarro Interchange is a full grade separated interchange allowing for priority for the major traffic flow 
along the New England Highway.  This intersection currently operates well with minimal delays for traffic 
entering and exiting the main highway.   It can be seen that during construction, there is potential 
for increased traffic delays created by the construction works, but these will be relatively minor and will be 
over a limited timeframe. Whilst the construction will occur over a 20 month period, there will be a ramp 
up and ramp down of activities as well as a daily variation in flows that reduces the impacts during 
the peak periods. 

For the operational side of the project, it can be seen that the project will have very little impact, as the 
operational traffic movements are very low.  It is considered that there will be little if any impact upon 
the operation of the intersection of the Tarro grade separated intersection. 

6.4 Proposed Road Works 
The Access proposal consists of the following road and intersection improvements: 
 

1. Construction of a local access road connecting to the Tarro Interchange; 
2. Construction of a new T-intersection with sheltered right turn lane to accommodate the site 

access road linking to the Tarro Interchange; and 
3. New road construction of a link to the TSF. 

 

Note that the above road works will be required specifically for this project but will also be required for the 
ARTC project which could be constructed concurrently. ARTC are currently in discussion with the RMS for 
the Works Authorisation Deed (WAD) for the road works on the Tarro interchange. 

6.5 Richmond Vale Rail Trail  
The proposed works will not impact upon the future provision of the Richmond Vale Rail Trail (R9) in the 
locality.  The design of the internal road network and operations allow for connection between this 
proposed route and the proposed future route along Woodlands Close alignment (R8).  The proposed 
connection to the Tarro interchange will also potentially improve connectivity for this route, as it will be 
possible to direct cyclists away from the at-grade connection of Woodlands Close and the New England 
Highway. 
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7 Summary and Conclusions 
7.1 Summary 
From the study work into the proposed Hexham Train Servicing Facility in the vicinity of Woodlands 

Close, Hexham, the following summary is provided: 

1. The proposal is to develop a Train Support Facility on the vacant land off Woodlands 
Close, Hexham.  The site is located adjacent to the Great Northern Railways and the 
current sole vehicle access route is via Woodlands Close.  Concurrently, ARTC are proposing to 
construct the Hexham Relief Roads Project adjacent to the site to relieve rail network 
congestion. 

2. Whilst access to the subject site is currently available via the intersection of Woodlands 
Close and the New England Highway, discussion with the RMS and an on-site review by 
the study team including the proponent has indicated that access via Woodlands Close is not 
desirable on safety grounds.  Whilst  this  access  is  currently  used  by  a  number  of  land  
owners  along Woodlands Close, the planned volume of traffic during construction in particular 
together with the vehicle type means that a higher level of intersection control and access is 
required. 

3. The initial stage of works on site will be the construction of the new site access road 
that connects to the grade separated Tarro Interchange.  The link will connect with the Tarro 
Interchange via T-intersection with a sheltered right turn lane.  This access will be required 
for the Hexham Relief Roads project currently being developed by ARTC and this access 
can be jointly constructed with ARTC prior to the commence of work on the Train Support 
Facility. 

4. The construction work will involve the construction of the Train Support Facility, at the 
southern end of the site.  Advice from the study team indicates that a maximum of 340 vehicles 
movements are expected for the construction phase of the works per day, with a peak 
demand of 70 vehicles entering and exiting the site at the start and finish of the day 
respectively.  Normal construction activity means that  the vast  majority of  these 
movements will occur outside of the peak periods on the adjacent road network, with staff 
traffic entering before 7.00 

5. AM and then leaving the site after 6.00 PM whilst materials delivery will tend to occur early 
in the work period but after the morning peak. 

6. The adjacent Hexham Relief Roads project will be constructed concurrently to the subject 
development and will generate in the order of 380 vehicle movements per day, with the usual 
reduction in flows at the beginning and end of the construction works.  There would be a 
similar flow to the QR project, in the order of 70 inbound and outbound movements 
during the morning and afternoon peak periods. 

7. The predicted future traffic flows for the concurrent construction work have been reviewed 
to assess acceptability of the proposed access arrangements for the subject site. Results from 
Sidra analysis indicate the additional traffic generated by the development can be 
accommodated on the local road network and at the Tarro Interchange with the roads and 
intersection remaining within their road capacity limits. 

8. The Train Support Facility operations will be very low, with a maximum of 53 inbound and 
53 outbound vehicle movements per full day, which includes staff movements, deliveries and 
fuel supplies.  This will have a negligible impact upon the operation of the road network 
and the Tarro Interchange.  The adjacent Five Relief Roads project will requirement 
minimal vehicle access for the majority of the time. 

  



 

P0458 QR Hexham Rail facility TIA Ver07.docx      PAGE 31 

9. Once these two sites are operational, the traffic movements are low, with less than 10 
vehicle movements expected during the critical peak periods.  The Hexham Relief Roads Project 
will require little if any traffic to access the site whilst the Train Support Facility will generate 
106 traffic movements per day, spread-out over the 24 hour operations of the site.  The 
Sidra analysis confirms the delays at the site access on the Tarro interchange will be negligible. 

10. The new T-intersection on the Tarro Interchange will allow for safe and efficient entry and exit 
to the site, with the provision of a right turn lane reducing any delays for the through traffic 
movements as well as maintain road safety.  A concept design has been prepared for this 
intersection and this will be refined through the detailed design process with the road authority 
to ensure compliance with Austroads Guidelines and RMS Road Design requirements. 

11. Site access roads would be required to be built to Council industrial standards and take into 
account the specific requirement of the future operations.  All vehicles, including service 
vehicles, will enter and leave the site in a forward direction.  The site layout can adequately 
cater for these movements. 

7.2 Summary of Road Mitigation Measures 
The assessment of traffic impacts for the proposed Train Support Facility requires a commitment to 
undertake the following: 

 

1. Construction of a new T-intersection with sheltered right turn lane to accommodate the site 
access road linking to the Tarro Interchange. This intersection and access can be built in 
conjunction with ARTC for the Hexham Relief Roads Project; and 

2. Construction of a local access road connecting to the Tarro Interchange and providing access 
to the TSF. 

7.3 Conclusion 
From the study, it is concluded that the access proposal off the Tarro Interchange, and along the 
abandoned pipeline easement, is sound and will provide a good level of service for traffic access to the 
proposed development site.  Whilst traffic flows on the New England Highway are high at peak times, 
the proposed development (and its associated shift work operations) means that there will be little if 
any impact upon the existing traffic movements along the New England Highway at this location. 

The peak period of construction, anticipated to be over three to four months, is only temporary in 
nature and can be mitigated through the arrival of site staff before the morning peak and departing 
after the afternoon peak.  Materials movements will occur after the AM peak optimising supply 
movement efficiencies. 

Long term the future connection of the F3 Sydney to Newcastle Freeway to the Pacific Highway at 
Heatherbrae will improve the situation, as traffic flows along this section of the arterial road network 
will decrease.  Similarly the Hunter Expressway will reduce flows along this section of the regional road 
network and allow for improved road operations in this location. 

It  is  recommended  the  development  proposal  be  approved  in  terms  of  its  traffic  and  access 
arrangements, subject to detailed design of the proposed T-intersection on the Tarro Interchange 
together with the design for the internal road network. 
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Appendix A. Site Plans and Access Proposal 
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Appendix B. Accident Crash Data Summary 
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Appendix C.  Sidra Results 
Criteria for interpreting results of SIDRA 

 

1-Level of Service (LoS) 

LoS Traffic Signals and Roundabouts Give Way and Stop Signs 
A Good Good 
B Good, with acceptable delays and spare capacity Acceptable delays and spare capacity 
C Satisfactory Satisfactory, but requires accident study 
D Operating near capacity Near capacity and requires accident study 

E 
At capacity, excessive delay: roundabout requires 
other control method 

At capacity, requires other control mode 

F 
Unsatisfactory, requires other control mode or 
additional capacity 

Unsatisfactory, requires other control mode 

  

2-Average Vehicle Delay (AVD) 

The AVD is a measure of operational performance of an intersection relating to its LoS.  The average delay 
should be taken as a guide only for an average intersection.  Longer delays may be tolerated at some 
intersections where delays are expected by motorists (e.g. those in inner city areas or major arterial roads). 

 

LoS 
Average Delay / 
Vehicle (secs) 

Traffic Signals and Roundabouts Give Way and Stop Signs 

A Less than 15 Good operation Good operation 

B 15 to 28 
Good with acceptable delays and 
spare capacity 

Acceptable delays and 
spare capacity 

C 28 to 42 Satisfactory 
Satisfactory but accident 
study required 

D 42 to 56 Operating near capacity 
Near capacity, accident 
study required 

E 56 to 70 
At capacity, excessive delays: 
roundabout requires other control 
mode 

At capacity; requires other 
control mode 

F Exceeding 70 
Unsatisfactory, requires additional 
capacity 

Unsatisfactory, requires 
other control mode 

 

3-Degree of Saturation (D/S) 

The D/S of an intersection is usually taken as the highest ratio of traffic volumes on an approach to an 
intersection compared with the theoretical capacity, and is a measure of the utilisation of available green time.  
For intersections controlled by traffic signals, both queues and delays increase rapidly as DS approaches 1.0.  
An intersection operates satisfactorily when its D/S is kept below 0.75.  When D/S exceeds 0.9, queues are 
expected. 
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INTERSECTION SUMMARY Site: AM peak concurrent 
construction 

Site access on Tarro interchange 
AM peak concurrent construction 
Stop (Two-Way) 
 
Intersection Performance - Hourly Values 
Performance Measure Vehicles Persons 
Demand Flows (Total) 551 veh/h 661 pers/h 
Percent Heavy Vehicles 6.5 %   
Degree of Saturation 0.212    
Practical Spare Capacity 278.0 %   
Effective Intersection Capacity 2601 veh/h   
     
Control Delay (Total) 0.47 veh-h/h 0.56 pers-h/h 
Control Delay (Average) 3.1 sec 3.1 sec 
Control Delay (Worst Lane) 13.4 sec   
Control Delay (Worst Movement) 13.4 sec 13.4 sec 
Geometric Delay (Average) P sec   
Stop-Line Delay (Average) P sec   
Intersection Level of Service (LOS) NA    
     
95% Back of Queue - Vehicles (Worst Lane) 0.3 veh   
95% Back of Queue - Distance (Worst Lane) 2.6 m   
Total Effective Stops 145 veh/h 174 pers/h 
Effective Stop Rate 0.26 per veh 0.26 per pers 
Proportion Queued 0.07  0.07  
Performance Index 7.0  7.0  
     
Travel Distance (Total) 333.2 veh-km/h 399.9 pers-km/h 
Travel Distance (Average) 605 m 605 m 
Travel Time (Total) 6.0 veh-h/h 7.2 pers-h/h 
Travel Time (Average) 39.2 sec 39.2 sec 
Travel Speed 55.5 km/h 55.5 km/h 
     
Cost (Total) 217.66 $/h 217.66 $/h 
Fuel Consumption (Total) 33.2 L/h   
Carbon Dioxide (Total) 83.2 kg/h   
Hydrocarbons (Total) 0.115 kg/h   
Carbon Monoxide (Total) 4.37 kg/h   
NOx (Total) 0.169 kg/h   
     
 
P: You need to Process this Site (F9) for this variable to be computed. 
 
Level of Service (LOS) Method: Delay (HCM 2000).   
NA: Intersection LOS for Vehicles is Not Applicable for two-way sign control since the average intersection delay is not a good 
LOS measure due to zero delays associated with major road movements. 
SIDRA Standard Delay Model used. 
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MOVEMENT SUMMARY Site: AM peak concurrent 
construction 

Site access on Tarro interchange 
AM peak concurrent construction 
Stop (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow   
HV Deg. Satn  Average 

Delay   
Level of 
Service 

 95% Back of Queue Prop.  
Queued 

 Effective 
Stop Rate 

Average 
Speed   Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Anderson Drive (off ramp) 

2 T 68 5.0 0.036  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 
3 R 79 10.0 0.090  11.0 LOS B  0.3  2.6  0.46  0.75 46.4 

Approach 147 7.7 0.090  5.9 NA  0.3  2.6  0.25  0.40 51.9 
East: Site access road 

4 L 11 10.0 0.014  13.4 LOS B  0.0  0.4  0.42  0.86 45.2 
Approach 11 10.0 0.014  13.4 LOS B  0.0  0.4  0.42  0.86 45.2 
North: Anderson Drive (Beresfield) 

7 L 79 10.0 0.212  8.6 LOS A  0.0  0.0  0.00  0.98 49.0 
8 T 314 5.0 0.212  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 

Approach 393 6.0 0.212  1.7 NA  0.0  0.0  0.00  0.20 57.4 
All Vehicles 551 6.5 0.212  3.1 NA  0.3  2.6  0.07  0.26 55.5 
 
Level of Service (LOS) Method: Delay (HCM 2000).   
Vehicle movement LOS values are based on average delay per movement 
Minor Road Approach LOS values are based on average delay for all vehicle movements. 
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average 
delay is not a good LOS measure due to zero delays associated with major road movements. 
SIDRA Standard Delay Model used. 
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INTERSECTION SUMMARY Site: PM peak concurrent 
construction 

Site access on Tarro interchange 
PM peak concurrent construction 
Stop (Two-Way) 
 
Intersection Performance - Hourly Values 
Performance Measure Vehicles Persons 
Demand Flows (Total) 460 veh/h 552 pers/h 
Percent Heavy Vehicles 6.8 %   
Degree of Saturation 0.171    
Practical Spare Capacity 368.9 %   
Effective Intersection Capacity 2696 veh/h   
     
Control Delay (Total) 0.57 veh-h/h 0.69 pers-h/h 
Control Delay (Average) 4.5 sec 4.5 sec 
Control Delay (Worst Lane) 12.4 sec   
Control Delay (Worst Movement) 12.4 sec 12.4 sec 
Geometric Delay (Average) P sec   
Stop-Line Delay (Average) P sec   
Intersection Level of Service (LOS) NA    
     
95% Back of Queue - Vehicles (Worst Lane) 0.7 veh   
95% Back of Queue - Distance (Worst Lane) 5.1 m   
Total Effective Stops 150 veh/h 180 pers/h 
Effective Stop Rate 0.33 per veh 0.33 per pers 
Proportion Queued 0.12  0.12  
Performance Index 6.3  6.3  
     
Travel Distance (Total) 278.6 veh-km/h 334.3 pers-km/h 
Travel Distance (Average) 606 m 606 m 
Travel Time (Total) 5.2 veh-h/h 6.2 pers-h/h 
Travel Time (Average) 40.4 sec 40.4 sec 
Travel Speed 54.0 km/h 54.0 km/h 
     
Cost (Total) 189.01 $/h 189.01 $/h 
Fuel Consumption (Total) 29.4 L/h   
Carbon Dioxide (Total) 73.6 kg/h   
Hydrocarbons (Total) 0.104 kg/h   
Carbon Monoxide (Total) 4.24 kg/h   
NOx (Total) 0.155 kg/h   
     
 
P: You need to Process this Site (F9) for this variable to be computed. 
 
Level of Service (LOS) Method: Delay (HCM 2000).   
NA: Intersection LOS for Vehicles is Not Applicable for two-way sign control since the average intersection delay is not a good 
LOS measure due to zero delays associated with major road movements. 
SIDRA Standard Delay Model used. 
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MOVEMENT SUMMARY Site: PM peak concurrent 
construction 

Site access on Tarro interchange 
PM peak concurrent construction 
Stop (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow   
HV Deg. Satn  Average 

Delay   
Level of 
Service 

 95% Back of Queue Prop.  
Queued 

 Effective 
Stop Rate 

Average 
Speed   Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Anderson Drive (off ramp) 

2 T 105 5.0 0.056  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 
3 R 5 10.0 0.005  9.6 LOS A  0.0  0.1  0.29  0.63 47.5 

Approach 111 5.2 0.056  0.5 NA  0.0  0.1  0.01  0.03 59.3 
East: Site access road 

4 L 158 10.0 0.171  12.4 LOS B  0.7  5.1  0.33  0.89 45.9 
Approach 158 10.0 0.171  12.4 LOS B  0.7  5.1  0.33  0.89 45.9 
North: Anderson Drive (Beresfield) 

7 L 5 10.0 0.102  8.6 LOS A  0.0  0.0  0.00  1.09 49.0 
8 T 186 5.0 0.102  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 

Approach 192 5.1 0.102  0.2 NA  0.0  0.0  0.00  0.03 59.6 
All Vehicles 460 6.8 0.171  4.5 NA  0.7  5.1  0.12  0.33 54.0 
 
Level of Service (LOS) Method: Delay (HCM 2000).   
Vehicle movement LOS values are based on average delay per movement 
Minor Road Approach LOS values are based on average delay for all vehicle movements. 
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average 
delay is not a good LOS measure due to zero delays associated with major road movements. 
SIDRA Standard Delay Model used. 
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INTERSECTION SUMMARY Site: AM peak operational 
Site access on Tarro interchange 
AM peak operational phase 
Stop (Two-Way) 
 
Intersection Performance - Hourly Values 
Performance Measure Vehicles Persons 
Demand Flows (Total) 414 veh/h 496 pers/h 
Percent Heavy Vehicles 5.4 %   
Degree of Saturation 0.172    
Practical Spare Capacity 364.7 %   
Effective Intersection Capacity 2403 veh/h   
     
Control Delay (Total) 0.09 veh-h/h 0.11 pers-h/h 
Control Delay (Average) 0.8 sec 0.8 sec 
Control Delay (Worst Lane) 13.1 sec   
Control Delay (Worst Movement) 13.1 sec 13.1 sec 
Geometric Delay (Average) P sec   
Stop-Line Delay (Average) P sec   
Intersection Level of Service (LOS) NA    
     
95% Back of Queue - Vehicles (Worst Lane) 0.0 veh   
95% Back of Queue - Distance (Worst Lane) 0.3 m   
Total Effective Stops 27 veh/h 33 pers/h 
Effective Stop Rate 0.07 per veh 0.07 per pers 
Proportion Queued 0.02  0.02  
Performance Index 4.5  4.5  
     
Travel Distance (Total) 250.8 veh-km/h 300.9 pers-km/h 
Travel Distance (Average) 606 m 606 m 
Travel Time (Total) 4.3 veh-h/h 5.1 pers-h/h 
Travel Time (Average) 37.1 sec 37.1 sec 
Travel Speed 58.8 km/h 58.8 km/h 
     
Cost (Total) 149.67 $/h 149.67 $/h 
Fuel Consumption (Total) 21.2 L/h   
Carbon Dioxide (Total) 53.0 kg/h   
Hydrocarbons (Total) 0.068 kg/h   
Carbon Monoxide (Total) 1.81 kg/h   
NOx (Total) 0.093 kg/h   
     
 
P: You need to Process this Site (F9) for this variable to be computed. 
 
Level of Service (LOS) Method: Delay (HCM 2000).   
NA: Intersection LOS for Vehicles is Not Applicable for two-way sign control since the average intersection delay is not a good 
LOS measure due to zero delays associated with major road movements. 
SIDRA Standard Delay Model used. 
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MOVEMENT SUMMARY Site: AM peak operational 
Site access on Tarro interchange 
AM peak operational phase 
Stop (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow   
HV Deg. Satn  Average 

Delay   
Level of 
Service 

 95% Back of Queue Prop.  
Queued 

 Effective 
Stop Rate 

Average 
Speed   Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Anderson Drive (off ramp) 

2 T 68 5.0 0.036  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 
3 R 11 10.0 0.011  10.3 LOS B  0.0  0.3  0.40  0.66 47.0 

Approach 79 5.7 0.036  1.4 NA  0.0  0.3  0.05  0.09 57.9 
East: Site access road 

4 L 11 10.0 0.013  13.1 LOS B  0.0  0.3  0.40  0.86 45.4 
Approach 11 10.0 0.013  13.1 LOS B  0.0  0.3  0.40  0.86 45.4 
North: Anderson Drive (Beresfield) 

7 L 11 10.0 0.172  8.6 LOS A  0.0  0.0  0.00  1.09 49.0 
8 T 314 5.0 0.172  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 

Approach 324 5.2 0.172  0.3 NA  0.0  0.0  0.00  0.04 59.6 
All Vehicles 414 5.4 0.172  0.8 NA  0.0  0.3  0.02  0.07 58.8 
 
Level of Service (LOS) Method: Delay (HCM 2000).   
Vehicle movement LOS values are based on average delay per movement 
Minor Road Approach LOS values are based on average delay for all vehicle movements. 
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average 
delay is not a good LOS measure due to zero delays associated with major road movements. 
SIDRA Standard Delay Model used. 
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INTERSECTION SUMMARY Site: PM peak operational 
Site access on Tarro interchange 
PM peak operational 
Stop (Two-Way) 
 
Intersection Performance - Hourly Values 
Performance Measure Vehicles Persons 
Demand Flows (Total) 323 veh/h 388 pers/h 
Percent Heavy Vehicles 5.5 %   
Degree of Saturation 0.105    
Practical Spare Capacity 663.9 %   
Effective Intersection Capacity 3086 veh/h   
     
Control Delay (Total) 0.09 veh-h/h 0.11 pers-h/h 
Control Delay (Average) 1.0 sec 1.0 sec 
Control Delay (Worst Lane) 12.2 sec   
Control Delay (Worst Movement) 12.2 sec 12.2 sec 
Geometric Delay (Average) P sec   
Stop-Line Delay (Average) P sec   
Intersection Level of Service (LOS) NA    
     
95% Back of Queue - Vehicles (Worst Lane) 0.0 veh   
95% Back of Queue - Distance (Worst Lane) 0.3 m   
Total Effective Stops 27 veh/h 32 pers/h 
Effective Stop Rate 0.08 per veh 0.08 per pers 
Proportion Queued 0.02  0.02  
Performance Index 3.5  3.5  
     
Travel Distance (Total) 195.9 veh-km/h 235.0 pers-km/h 
Travel Distance (Average) 606 m 606 m 
Travel Time (Total) 3.3 veh-h/h 4.0 pers-h/h 
Travel Time (Average) 37.3 sec 37.3 sec 
Travel Speed 58.5 km/h 58.5 km/h 
     
Cost (Total) 117.88 $/h 117.88 $/h 
Fuel Consumption (Total) 16.8 L/h   
Carbon Dioxide (Total) 42.1 kg/h   
Hydrocarbons (Total) 0.055 kg/h   
Carbon Monoxide (Total) 1.52 kg/h   
NOx (Total) 0.075 kg/h   
     
 
P: You need to Process this Site (F9) for this variable to be computed. 
 
Level of Service (LOS) Method: Delay (HCM 2000).   
NA: Intersection LOS for Vehicles is Not Applicable for two-way sign control since the average intersection delay is not a good 
LOS measure due to zero delays associated with major road movements. 
SIDRA Standard Delay Model used. 
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MOVEMENT SUMMARY Site: PM peak operational 
Site access on Tarro interchange 
PM peak operational 
Stop (Two-Way) 
 
Movement Performance - Vehicles 
Mov ID Turn Demand 

Flow   
HV Deg. Satn  Average 

Delay   
Level of 
Service 

 95% Back of Queue Prop.  
Queued 

 Effective 
Stop Rate 

Average 
Speed   Vehicles  Distance  

  veh/h % v/c  sec   veh  m    per veh km/h 
South: Anderson Drive (off ramp) 

2 T 105 5.0 0.056  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 
3 R 11 10.0 0.009  9.7 LOS A  0.0  0.3  0.30  0.64 47.5 

Approach 116 5.5 0.056  0.9 NA  0.0  0.3  0.03  0.06 58.6 
East: Site access road 

4 L 11 10.0 0.011  12.2 LOS B  0.0  0.3  0.30  0.86 46.0 
Approach 11 10.0 0.011  12.2 LOS B  0.0  0.3  0.30  0.86 46.0 
North: Anderson Drive (Beresfield) 

7 L 11 10.0 0.105  8.6 LOS A  0.0  0.0  0.00  1.07 49.0 
8 T 186 5.0 0.105  0.0 LOS A  0.0  0.0  0.00  0.00 60.0 

Approach 197 5.3 0.105  0.5 NA  0.0  0.0  0.00  0.06 59.3 
All Vehicles 323 5.5 0.105  1.0 NA  0.0  0.3  0.02  0.08 58.5 
 
Level of Service (LOS) Method: Delay (HCM 2000).   
Vehicle movement LOS values are based on average delay per movement 
Minor Road Approach LOS values are based on average delay for all vehicle movements. 
NA: Intersection LOS and Major Road Approach LOS values are Not Applicable for two-way sign control since the average 
delay is not a good LOS measure due to zero delays associated with major road movements. 
SIDRA Standard Delay Model used. 
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