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Executive Summary 

3RE has been engaged by Wellard Rural Export, via EnviroAg, to carry out a Traffic study on the property 

known as “Livingstone Valley” on Lot 5544 Hundred of Strangways for the suitability for the proposed land 

use as an Integrated Live Export Facility (ILEF).  

The access to the proposed ILEF is via a right of way arrangement on the access to the current AA Co meat 

processing facility. The current configuration of this intersection with Stuart Highway conforms with the NT 

policy objectives for management of vehicular accesses (April 2015), via: 

 Reducing the number of property accesses from an existing road;  

 Preference for use of shared accesses; and 

 A rural industrial access be designed with appropriate entry and access tapers to accommodate 

the maximum vehicle configuration intended to use the access, in accordance with the relevant 

Austroads Guides. 

AA Co (previously Northern Australia Beef Ltd (NABL)) commissioned i3 Consultants in 2011 to undertake 

a traffic impact study of the expected traffic that would be generated by the development of a meat 

processing facility. The impact study formed part of the then NABL development application for the 

development of the facility on Section 5543.   

The main findings of the i3 traffic study were that: 

 The geometry, configuration and sight distances, are appropriate for the proposed type of 

vehicles using the intersection (triple trailer trucks); 

 The existing road intersection, at projected 2015 traffic flows, as having the capacity to safely 

accommodate the traffic generated by the then proposed meat processing facility; and 

 The existing road intersection, at the time of the study, as having spare capacity, at projected 

2015 traffic flows. 

The traffic impact study used the “spare capacity” identified by the i3 Traffic Impact Study as basis to 

determine the adequacy of the current Stuart Highway intersection in facilitating the additional traffic 

generated by the proposed Wellard facility. 

This traffic study found that the existing Stuart Highway intersection can safely accommodate the additional 

at peak 133 triple trailer trucks and a few operational vehicles, in addition to the 780, mostly light vehicle to 

and from the AA Co facility over a 24hr period. 

It should be noted that the expected peak flows 133 triple trailer trucks to and from the Wellard facility 

expected to occur at minimum monthly throughout the year, with an expected increased turnout of three to 

four times per month, during the peak cattle season of April to September every year. 

However, it is recommended that the Wellard development: 

 Review truck movement impacts during peak traffic flow to the AA Co facility during 2pm – 

4pm and 10pm – 12pm.; and 

 Address marginal lane widths and turning radii of the Wellard ILEF / AA Co access 

intersection, to prevent potential traffic flow breakdown and subsequent truck platooning on 

the Stuart Highway; And / or  

 Implement measures to limit the potential for truck platooning on the Stuart Highway and the 

AA Co. access road;  

 The Wellard Traffic Management Plan should include driver awareness or similar training to 

address vehicle platooning. 

Consideration could be given to the addition of a northbound acceleration lane onto the Stuart Highway 

intersection, to enhance merging of fully laden northbound triple trailer trucks with north bound traffic on the 

Stuart Highway.   
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1. Introduction  

Wellard Rural Exports Pty Ltd (Wellard) is proposing to develop an Integrated Live Export Facility (ILEF) 

on the property “Livingstone Valley”, Livingstone NT. Development application number PA2015/0296.  

The Site is located at 2658 Stuart Highway, just west of the Hughes WWII airstrip (approximately 50 km 

south of Darwin). 

Wellard is currently leasing and operating a pre-export quarantine facility (PEQ) at Santavan, north of the 

proposed development site. The proposed Livingstone ILEF is to centralise and modernise Wellard’s 

operations.   

1.1 Proposed (ILEF) Development 

The objectives of the ILEF are to establish and operate a modern pre-export quarantine facility (PEQ) in 

proximity to the Darwin Port. The proposed facility will on average hold 3000 SCU (1 SCU = one 600 kg 

animal), with a “peak” short term holding capacity of 20,000 SCU, as well as a 1,000 SCU short term feedlot 

for holding stock for longer than 30 days.   

The project will be staged, with Stage 1 involving the development of the PEQ holding yards, and Stage 2 the 

short term feedlot. Stage 1 also includes the development of an irrigated cropping area on the Livingstone 

property. In addition to these structures, management office facilities, storage sheds, a weigh bridge, a wash 

down bay, a feedmill and ponds will be constructed.  

Once operational, the livestock will be transported to the ILEF from farms in the NT, WA, QLD and SA. In 

addition to onsite produced and processing of fodder, stock maintenance rations will be imported onto the 

site. All manure produced is to be composted onsite, utilised onsite and/or sold off-site.  

 

Figure 1 Proposed Livingstone ILEF and Current Santavan PEQ 
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1.2 Work Force 

The work force that is estimated to manage the facility is summarised below. 

 Export Facility = 3-4 permanents; up to 10 casual workers 

 Feedlot facility  = 2-3 workers 

 Feedmill = 3-6 workers 

 Contract farmers = 2 workers 

 Total work force of 25 is expected at full development 

 This daily workforce are to be multiplied by two and half times during peak production, to include 

the ancillary work force; transport, vet, rural merchandise, transport operators etc. 

1.3 Proposed Access 

The proposed access to the new ILEF (Section 5544) will be off an existing access to AA Co (Section 5543), 

approximately two kilometres south of the Santavan PEQ access, off the Stuart Highway. This current access 

is for all vehicles to and from AA Co’s meat processing facility.  

However, this access is also a right of way easement for access to the Wellard Livingstone property. The 

right of carriageway in this instance is burdened upon Section 5543 and benefited upon Section 5544.  

The proposed access road is off current AA Co access, just prior the rail crossing. Refer to Figure 2.  

 

Figure 2  Proposed Wellard ILEF Access 

1.4 Existing Land Use 

The property earmarked for development is currently used for cultivation and pasture production and the site 

is accessed by one or two light vehicles per week. 
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Table 1 Current Wellard Livingstone Site Details 

Site Name Wellard Rural Integrated Live Export Facility (ILEF) 

Site Address Livingstone, NT 0822 

Property Description Lot 5544 Hundred of Strangways 

County Livingstone, Northern Territory 

Current Land Use Agriculture 

Site Area 90.5ha 

2. Traffic Impact Assessment 

2.1 Background 

AA Co (previously Northern Australia Beef Ltd (NABL)) commissioned i3 Consultants in 2011 to undertake 

a traffic impact study of the expected traffic that would be generated by the development of a meat 

processing facility. The impact study formed part of the then NABL development application for the 

development of the facility on Section 5543.  

Topics of the i3 Consultant’s Traffic Impact Study, relevant to this study, include: 

 Determination of likely vehicle trips generated by the operating processing facility; 

 Micro-analysis of the intersection between an operating processing facility and the Stuart 

Highway;  

 Assessment of adequacy of rail crossing; and 

 Assessment of capacity and appropriateness of current intersection layout. 

The main findings of the i3 traffic impact study were that: 

 The existing road intersection, at the time of the study, was identified as having spare capacity 

at projected 2015 traffic movements, to safely accommodate the traffic generated for the 

proposed meat processing facility;  

 All of the required sight distances at the road intersection, and at the rail crossing at the time of 

the study were met or exceeded; and 

 Passive traffic control devices be installed at the rail crossing and on the access road approach 

towards the Stuart Highway. 

Since the access is a shared access, and the Wellard facility is expected to be the lesser contributor of traffic, 

this traffic impact assessment will use the i3 Traffic Impact Study as a basis to determine if the additional 

traffic volumes generated by the proposed Wellard facility: 

 Will increase the traffic volume to such an extent that the adequacy of the current road 

intersection be compromised.  

This study will, in general, also address issues raised by the NT Department of Transport as per a response 

letter, Ref#CPA150097TP, sent to the NT Development Consent Authority on 14 May 2015. See Appendix 

C. 

AA Co has also indicated that the current traffic volumes generated by the meat processing facility are 

generally in line as per the volumes determined and used by the i3 Traffic Impact Study. See Appendix A.  
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2.2 Traffic Generation / Attraction and Distribution to and from the Proposed 
Development 

2.2.1 Overall Traffic   

The duration and extent of an increase to peak volume on the Stuart Highway is benign compared to the 

overall traffic volumes on that section of the Stuart Highway, as referenced to in the i3 study, hence no 

assessment of the potential for an increase in traffic volume in excess of 5% on the Stuart Highway is 

considered.   

2.2.2 Construction Traffic 

The development of the new facility will be undertaken in stages, early works in 2015/2016; construction of 

above ground ponds and water management infrastructure and other associated facilities from the middle 

2016 and the construction of the short term feedlot in 2017.  Construction traffic will access the Livingstone 

Valley site via the current AA Co access. However, this is expected to be early in the morning and late in the 

afternoon, and is only likely to contribute to the peak traffic volume of the peak hours of 4am to 6am 

generated by the AA Co facility. 

The estimated number of construction vehicles entering and exiting the AA Co access during peak 

construction is estimated to be as follows: 

 Light vehicles = 40 - 60 per day;  

 Transporting trucks = 15 - 20 per day 

 Service vehicles =  3 to 5 per day 

No construction vehicles are expected to access the proposed development site via the Santavan property. 

2.2.3 Cattle Export Volumes 

Generally export volumes through the Darwin Port have increased over the past few years. Although the 650 

thousand head of cattle exported in the financial year 2014/15 is a record for Darwin, this number is 

considered more of a peak rather than the norm. This volume is not expected to change, unless production in 

the NT was to significantly improve over the next 5 – 10 years. 

Wellard Exports expects that once Stage 1 of the new facility is fully established it would be exporting, the 

same number as their current Santavan facility, around 120,000 head of cattle per annum. However a future 

stage two is envisaged which could potentially increase the throughput to 350,000 per annum. 

Volumes vary throughout the course of the year with an increase in numbers through the months of April, 

May, June and July as this coincides with the majority of the Northern Territory cattle turnoff.  It is expected 

that cattle processing at the facility will peak at approximately 30,000 head per month.  

However, for daily trip generation, actual peak traffic is to be based on the facility’s maximum (peak) stock 

holding, processing and dispatch capacity to an awaiting ship of 20,000 head rather than annual or monthly 

turnover. 

2.2.4 Trip Generation 

Cattle cartage is based on 150 head of cattle (large animals) per triple trailer truck. Actual peak traffic, based 

on the facility’s maximum (peak) stock processing and holding capacity of 20,000 head of cattle, is 

determined to generate the following in and out flows: 

 Trucks delivering 20,000 head of cattle to the facility prior to shipment over a period of 10 

days prior to ship loading; and,  

 Trucks transporting the processed 20,000 head of cattle to the port over a period of 24 hours. 
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This equates to a spread of 133 outbound vehicles over a period of up to 24 hours. 

For trip generation purposes the recommended approach is: 

 To review truck movement impacts during peak traffic flow to the AA Co facility during 2pm 

– 4pm and 10pm – 12pm.; and 

 Address marginal lane widths and turning radii of the Wellard ILEF / AA Co access 

intersection, to prevent potential traffic flow breakdown and subsequent truck platooning on 

the Stuart Highway; and / or  

 Implement measures to limit the potential for truck platooning on the Stuart Highway and the 

AA Co. access road; 

 The Wellard Traffic Management Plan should include driver awareness or similar training to 

address vehicle platooning. 

Within the current design, coupled with scheduling constraints, i.e. loading, weighing, certification etc. it is 

unlikely that the facility can accept a large number of fully loaded incoming trucks, to replenish cattle stock 

numbers, in excess of the numbers dispatched to the wharf. Therefore, a reliable spread of incoming traffic 

numbers are over a 24hr period, rather than the 20 hr period, where some stock replenishment will take place 

outside of the core wharf delivery period.  

It is also expected that some inbound and outbound movements will occur concurrently, i.e. fully laden 

inbound trucks (180 head, lean beasts) and empty trucks arriving from the north for reloading, back from 

offloading to the ship. Trip calculation for a round trip to the wharf and back is approximately 2hrs.  

Therefore, it expected that all trucks dispatching cattle could be available for reloading up to approximately 

2.5hrs prior to end of the 24hr loading period, equating to 116 trucks returning for reloading. 

The current design assumes optimization of utilization of trucks for loading and offloading. However it is 

reasonable to expect that some empty trucks would be on site prior to the commencement of loading for 

shipping, and some trucks may not be available for reloading. 

As such approximate truck movements (inbound and outbound) are as follows: 

 Inbound from the north – 116 trucks over a period of 24hrs, approx. 5 trucks/hr (incl. AA Co 

trucks); 

 Inbound from the south – 16 trucks over a period of 24hrs, approx. 1 truck/hr (incl. AA Co 

trucks); 

 Outbound to the north – 139 trucks over a period of 24hrs, approx. 6 trucks/hr (incl. AA Co 

trucks); and 

 Outbound to the south – 11 trucks over a period of 24hrs, approx. 1 truck/5hr period (incl. AA 

Co trucks) 

Refer to Appendix B for updated trip data from AA Co.    

In most respects, six trucks off, and eight trucks onto a major highway in one hour is classed as a low traffic 

volume.   

However, the above scenario does not include the knock on effect of a breakdown of unloading, processing, 

loading and offloading activities at the ILEF and/or the wharf. It could reasonable expected that a breakdown 

of these throughput may lead to bottle necking or stacking of trucks. Such a scenario may not necessarily 

impact on overall throughput of but rather trucks leaving in group or platoon fashion in any direction. It is 

recommended that a traffic management plan be developed to address and mitigate this possibility.   

Table 2 and Table 3 show the expected spread of expected inbound and outbound traffic, including 

operational and service traffic.  
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Table 2 Inbound Traffic 

Daily Traffic 

Profile  

0.00 – 

2:00 

2:00 – 

4:00 

4:00 – 

6:00 

6:00   

-   

8:00 

8:00     

-    

10:00 

10:00 

-  

Noon 

Noon   

-  

14:00 

14:00 

- 

16:00 

16:00 

- 

18:00 

18:00   

-  

20:00 

20:00  

-  

22:00 

22:00 

– 

24:00 

Cars / Vans  10  5 5 5   15 10    

Livestock 
Trucks  - 

Inbound  

12 12 12 12 12 12 12 12 12 12 11 1 

Trades / 

Services / 
Contractors 

  2 2         

Other   2 2         

Total Vehicle 

Movements 

(per period) 

22 12 21 19 17 12 12 27 22 12 11 1 
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Table 3 Outgoing Peak Traffic 

Daily Traffic 

Profile  

 

0:00   

–   

2:00 

2:00   

–   

4:00 

4:00   

–   

6:00 

6:00   

–   

8:00 

8:00   

- 

10:00 

10:00 

-  

Noon 

Noon  

-   

14:00 

14:00 

- 

16:00 

16:00 

- 

18:00 

18:00 

- 

20:00 

20:00      

-      

22:00 

22:00 

- 

24:00 

Cars / Vans     10 5 5 5    15 10 

Livestock 
Trucks – 

Outbound 

(full) 

12 12 12 12 12 12 12 12 12 12 12 12 

Trades / 

Services / 

Contractors 

        2 2   

Other         2 2   

Total Vehicle 

Movements 

(per period) 

12 12 12 22 17 17 17 12 16 16 27 22 

2.3 Assessment 

Peak traffic from AA Co (Appendix B) is summarised as follows:  

 

Table 4 Traffic Volumes Supplied by AA Co (August 2015) 

Vehicle type Shift 1 (~4am-6am) Shift 1 & 2 (~2pm-4pm) Shift 2 (10pm-12pm) 

 From Site To Site From Site To Site From Site To Site 

Car 40 170 170 170 170 40 

Heavy vehicle spread across day light hours 

 1 shift 2 shifts 

 Traffic Direction 

 North South Total North South Total 

Truck – heavy 

(HR,HC) 
3 2 5 6 2 8 

Truck - Cattle 3 

trailer 
 4 4  9 9 

Truck - Container 4 

trailer 
3  3 6  6 

Total   12   23 

These latest traffic volume data provided by AA Co is very similar to the modelled data. 

The SIDRA model from the i3 Consultants’ report indicated that the above traffic movement at the 

intersection, in conjunction with the through traffic on the Stuart Highway, to be performing at a Class B 

traffic Level of Service (LoS) i.e. Good with acceptable delays and having spare capacity, with a 15 to 28 

second delay per vehicle, for peak hour periods. Although the peak hours to and from the AA Co facility is 

now different from that used in the SIDRA model, the modelling was undertaken at peak traffic flow on the 

Stuart Highway, hence the most conservative scenario.     

The times of the compounded peak traffic through determined by the i3 study was calculated to be between 2 

and 3pm for light traffic and between 4 and 5pm for heavy vehicles. However, there is now only one peak 
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hour traffic from AA Co that coincides with peak hour traffic on the Stuart Highway, i.e. between 2 and 4pm 

at the intersection:   

 170 light vehicles to and 170 light vehicles from site, seven days a week. 

Adding an average six  vehicles incoming and eight outbound vehicles per hour, during peak traffic hours, 

from the Wellard facility from both the south and north, will not alter the previous conclusion from the i3 

study, that the intersection will performing to a Class B traffic Level of Service (LoS), i.e. Good. 

Similarly, adding, approximately eight to ten incoming vehicles to the Wellard facility during the peak hours 

will at most result in the intersection be performing to a Class C traffic Level of Service (LoS), i.e. 

Satisfactory. 

It is not expected that the estimated peak outbound construction traffic of 15 light vehicles between 5 to 6pm, 

detailed in Section 2.2.2, will impact on the peak traffic movement from AA Co, during 4pm and 5pm.  

Therefore it will not be considered for further assessment.  

 

Figure 3  Assessment of Intersection Performance under AA Co Traffic (i3 Traffic Impact Study) 

Traffic Management Plan should consider the following approach: 

 To review truck movement impacts during peak traffic flow to the AA Co facility during 2pm 

– 4pm and 10pm – 12pm.; and 



 ______________________________________________________________________________ Report No 30422.80426 
 

3RE © 2015___________________________________________________________________________________ Page 9 

 Address marginal lane widths and turning radii of the Wellard ILEF / AA Co access 

intersection, to prevent potential traffic flow breakdown and subsequent truck platooning on 

the Stuart Highway; and / or  

 Implement measures to limit the potential for truck platooning on the Stuart Highway and the 

AA Co. access road; 

3. Intersection Configuration and Geometry 

3.1.1 Stuart Highway Intersection 

As per the findings of the i3 Traffic Study, the configuration and the geometry of the Stuart Highway 

intersection are adequate for the volume and mode of transport accessing and entering it. It has capacity for 

the stacking of three triple trailer trucks on both northbound and southbound turning bays. 

 

Figure 4 Intersection Geometry 

3.1.2 Wellard AA Co Intersection 

The current Wellard access off the existing AA Co access (Figure 5) appears to be restricted by the easement 

boundaries. Although the road lane widths are adequate for triple trailer cattle trucks, the movement of trucks 

from the ILEF facility onto the AA Co access may cause hesitation of traffic on the AA Co access in both 

directions. This in turn may result in a breakdown of traffic flow and unnecessary stacking from both 

directions.  

 

Figure 5 Wellard Access Geometry 

A possible solution would be to increase the lane widths and turning radii of the Wellard access onto and off 

the AA Co access.  
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3.1.3 Stuart Highway Northbound Access 

Although the projected 2015 traffic figures of 122 vehicles northbound over a 2 hour period at the 

intersection, as per the “i3 study”, is a very low volume, outbound trucks may experience delays trying to 

access the intersection to head in a northbound direction. As such the recommended approach is: 

 To review truck movement impacts during peak traffic flow to the AA Co facility during 2pm 

– 4pm and 10pm – 12pm.; and 

 Address marginal lane widths and turning radii of the Wellard ILEF / AA Co access 

intersection, to prevent potential traffic flow breakdown and subsequent truck platooning on 

the Stuart Highway; and / or  

 Implement measures to limit the potential for truck platooning on the Stuart Highway and the 

AA Co. access road; 

3.2 Truck Platooning 

As described above the impedance of smooth traffic flow through the AA Co Wellard access, and the delays 

of fully laden trucks entering the Stuart Highway in a northbound direction, may result in stacking of trucks, 

and subsequently lead to trucks entering the Stuart Highway very closely behind each other in a short train 

like fashion.  

The potential for the above to occur is very real and measures to discourage or prevent the above to occur 

should be explored and implemented. However, it is recommended that operational traffic management plans 

should include driver awareness or similar training to address vehicle platooning.   

3.3 Sight Distances 

Sight distances were assessed for both entering and accessing the Stuart Highway and crossing of the railway 

line. Sight distance from all modes of projected types of traffic has been assessed to be adequate in the i3 

Traffic Study. However, the line of site distances were re-assessed during a recent site visit in May 2015 and 

no visible unacceptable encroachment of road side vegetation or placement of other physical barriers were 

observed to be obstructing the line of sight. 

 

Figure 6 Line of Sight – at intersection, looking Southbound 
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Figure 7 Line of Sight – at intersection, looking Northbound 

There is no reason to expect stacking of Wellard facility bound vehicles on the shared access, from the Stuart 

Highway, apart from when a train is crossing the access towards the AA Co facility. In such a scenario it is 

expected that some stacking of the AA Co traffic will occur and that the Wellard traffic will simply bypass 

the stacked or waiting vehicles, to enter the Wellard facility.  

Stacking of vehicles on the shared access prior to entering the Stuart Highway is assessed, and it is concluded 

that: 

- No more than two vehicles could be safely stacked, and that the third approaching vehicle is 

expected not to enter the shared access in the absence of adequate space; and 

- The line of sight from AA Co vehicles using the access in both directions would not be impeded in 

any way that will increase risk at the intersection itself or at the rail crossing. 
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Figure 8 Shared Access - Towards Stuart Highway 

 

Figure 9 Shared Access - Looking towards AA Co facility 

3.4 Works Within or Impacting on the Stuart Highway Road Reserve 

Wellard has no current plans to undertake physical works within or adjacent to the Stuart Highway road 

reserve. Future works that may include the installation of information signage shall be undertaken via the NT 

Department of Transport’s formal application process. 

Similarly, since the upgrading works required for the tie-in of Wellard’s access road into the shared AA Co 

access road, will be at least be 100m away from the Stuart Highway intersection boundary, and as such is not 

expected to impact on the Stuart Highway road reserve, or for that matter the traffic through the Stuart 

Highway intersection.  
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It is not expected that a temporary traffic management plan (TMP) for these works will require placement of 

signage along the Stuart Highway. However, the TMP will be undertaken as per the NT Department of 

Transport’s guidelines and submitted for approval.   

3.5 Conclusions and Recommendations 

The main findings of this traffic impact study are: 

 The existing AA Co Stuart Highway road intersection has capacity to adequately accommodate 

additional traffic generated by the proposed ILEF;  

 No alteration of the layout or impedance of site distances since the time of the i3 study, means 

that the required sight distances at the road intersection, and at the rail crossing still meets or 

exceeds the minimum requirements as stipulated in Austroads. 

However, it is recommended that: 

 To review truck movement impacts during peak traffic flow to the AA Co facility during 2pm 

– 4pm and 10pm – 12pm.; and 

 Address marginal lane widths and turning radii of the Wellard ILEF / AA Co access 

intersection, to prevent potential traffic flow breakdown and subsequent truck platooning on 

the Stuart Highway; and / or  

 Implement measures to limit the potential for truck platooning on the Stuart Highway and the 

AA Co. access road; 

 The Wellard Traffic Management Plan should include driver awareness or similar training to 

address vehicle platooning. 

An addition of a northbound acceleration lane onto the Stuart Highway intersection could be considered in 

future for improving the ability of fully laden trucks entering the Stuart Highway in a northern direction.  

It is imperative that both parties using the intersection positively seek to limit potential hazards through 

mechanisms of regularly updating and alerting each other to unusual or changes to traffic and trip profiles 

through the intersection.      
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1. INTRODUCTION 

1.1 THE COMMISSION 

i3 consultants (i3) has been commissioned by Northern Australia Beef Ltd. to undertake a traffic impact 

study for a proposed abattoir on the east side of Stuart Highway near Livingston approximately 50 km 

south of Darwin as shown in Figure 1. The traffic impact study has been carried out in accordance with 

the Austroads document Guide to Traffic Management Part 12: Traffic impacts of Developments.  

 
Figure 1 – Location of proposed development 
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1.2 SCOPE OF WORK 

The scope of works involves: 

1. Provision of traffic engineering, road safety and transport planning advice to MEATENG during the 

preparation of the development application; 

2. Determination of likely vehicle trips to be generated by the proposed development; 

3. Distribution of vehicular traffic onto and off Stuart Highway as a result of the development; 

4. Determination of traffic growth scenarios, including base (road network) traffic; 

5. Preparation of a micro-analytical traffic model (SIDRA Intersection(1)) for the proposed development 

access intersection with Stuart Highway, including the railway crossing, and assessment of key 

intersection performance criteria such as Average Delay, Queue Lengths, Degree of Saturation and 

Level of Service. 

6. Assessment of appropriateness or otherwise of the current intersection layout and, if necessary, 

recommended control and layout to suit the forecast model prepared above. 

7. Assessment of the rail crossing in accordance with AS1742.7(2) and Austroads documents Guide to 

Road Design Part 4: Intersections and crossings – General(3) and Guide to Road Design Part 4A: 

Unsignalised and Signalised Intersections(4) including determination of appropriate control. 

Preparation of a supporting Traffic Report documenting all of the above for inclusion with the 

development application. 
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2. BACKGROUND INFORMATION 

2.1 SITE DESCRIPTION 

The site is located on the west side of Stuart Highway just north of the Livingstone WWII airstrip 

(approximately 50 km south of Darwin) as shown in Figure 2. 

Site access is to be via the existing access point and associated intersection layout with a realigned 

access road and rail crossing, as shown in Figure 2. 

 
Figure 2 – Current and proposed site access off Stuart Highway  

 

2.2 NORTHERN TERRITORY PLANNING SCHEME (NTPS) PARKING REQUIREMENTS 

Section 6.5.1 of the NTPS(5) requires, with respect to an ‘abattoir’, a minimum parking provision of 1 car 

parking space for every 100 m2 of net floor area other than offices plus 4 for every 100 m2 of net floor 

area of office. The parking requirement for a ‘community centre’ is 5 for every 100 m2 of net floor area. 

“net floor area” in relation to a building, includes all the area between internal surfaces of external walls 

but does not include: 

a) stairs, cleaners cupboards, ablution facilities, lift shafts, escalators or tea rooms where tea 

rooms are provided as a standard facility in the building;  

b) lobbies between lifts facing other lifts servicing the same floor; 

c) areas set aside as public space or thoroughfares and not used exclusively by the occupiers of the 

building; 

d) areas set aside as plant and lift motor rooms; 

e) areas set aside for use of service delivery vehicles; and 

f) areas set aside for car parking or access. 
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2.3 EXISTING DEVELOPMENT 

The existing use of the subject land is for cattle grazing and fodder production (refer Photograph 1) with 

an advised associated average traffic movement of 1 to 2 semi trailers per week. No movements were 

observed during the site visit. 

 
Photograph 1 – looking west at current access to the development site (from the west side of the existing rail crossing) 

2.4 PROPOSED DEVELOPMENT 

Northern Australia Beef Ltd. has indicated that the proposed abattoir development is likely to process 

between 240 and 1,040 livestock per day. 

An estimate of likely traffic movements prepared by Meateng is provided as Table 1. 

Processing Tally   240   360   520   760   760   1040 

Manning   80   110   165   245   275   330 

Cars / Vans 65% 48   67   100   148   167   200 

Livestock Transport   2.5   3.25   4.25   5.75   5.75   7.5 

Finished Product Transport   5.4   7.6   10.6   15.0   15.0   20.1 

Trades / Services / Contractors   6   6   6   15   15   15 

Community Centre   10   10   15   20   20   30 

Total Vehicle Movements (Day)   72.4   93.5   135.8   204.2   222.4   272.6 

  
            

Daily Profile 1040 Tally 
5:00 6:00 8:00 10:00 12:00 14:00 15:00 17:00 19:00 21:00 23:00 

6:00 7:00 9:00 12:00 14:00 15:00 17:00 19:00 21:00 23:00 1:00 

Cars / Vans   90 20 10 10 10 190 30       100 

Livestock         2 4   4 4 2     

Finished Product     4 6 6 6   6 4 4 4   

Trades Contractors   6   2   2   12   2   6 

Total Vehicle Movements (Day)   96.0 24.0 18.0 18.0 22.0 190.0 52.0 8.0 8.0 4.0 106.0 

Table 1 – Estimated traffic generation (daily and time of day) 
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NABL has indicated that the development will have a total net floor area (NFA) of 10,961 m2 and 

accommodate up to 176 personnel during any one shift. There will also be a community centre of 700 

m2 NFA. A breakdown of these details is provided in Table 2 with the layout shown on the Development 

Drawing included at Appendix A. 

 
Table 2 – Development Details – m

2
 NFA and personnel 
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3. ASSESSMENT 

3.1 EXISTING PROPOSALS FOR IMPROVEMENTS TO THE ADJACENT ROAD NETWORK 

AND HIERARCHY 

There are no known existing proposals for improvements to Stuart Highway or changes to the current 

road network hierarchy. 

Stuart Highway is a major arterial road (National Highway 1) and is the only sealed north-south link 

crossing central Australia. Running between Port Augusta and Darwin’s East Arm Port, it is also the only 

sealed link for the AusLink Adelaide-Darwin corridor’s major centres of Darwin, Katherine, Tennant 

Creek, Alice Springs, Coober Pedy and Port Augusta(6). 

3.2 IMPACT ON ROAD SAFETY 

The existing access arrangement (as shown in Figure 3) is described as an Auxiliary Lane Turn Treatment 

(Type AU). 

 
Figure 3 – Existing access arrangement (AUR/ AUL) 

The AU turn treatment has short lengths of auxiliary lane provided to improve safety, especially on high-

speed roads.  It comprises the following turn treatments:  

 auxiliary right-turn treatment (AUR) on the major road (provided)  

 auxiliary left-turn treatment (AUL) on the major road (provided) 

 auxiliary left-turn treatment (AUL) on the minor road (not provided)  

While AUR turn treatments exist at many locations and are safer than a basic treatment they are not as 

safe as channelised treatments (i.e. CHR) to protect right-turners.  They are therefore not favoured by 

some jurisdictions (e.g. Queensland Department of Main Roads and the New Zealand Transport Agency) 

for use as new unsignalised intersections.  As discussed below, the same situation applies with respect 

to the use of AUL turn treatments.  

Often, not all of the treatments will be used together at a single intersection.  The AUR right-turn 

treatment: 

 allows traffic to bypass a vehicle waiting to turn right, or may provide a lane for left-turning 

traffic, or both 

 can only be used on legs which have a sealed surface 

 can be confused with an auxiliary lane for overtaking and should only be used at locations 

where the driver can appreciate the purpose of the lane.  Situating such intersections near 

auxiliary lanes used for overtaking must be avoided. 
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 has been used where an arterial road meets with sub-arterials, collectors, or local roads 

(particularly in rural areas where there is a low volume of high speed through traffic and the 

volume of turning traffic is sufficient to make a conflict likely)  

 is more expensive than basic intersections, but can be more cost-effective when long-term 

crash costs are included in the economic analysis.  

Research has shown that the crash rate for vehicles entering the major road from the minor road at an 

unsignalised intersection is significantly higher when there are two stand-up lanes on the minor road 

(i.e. when there is an auxiliary lane) because a vehicle standing in the right lane obscures the view of 

drivers in the left lane and vice versa (refer Figure 4). For this reason an AUL turn treatment on the 

minor road is not preferred at rural or urban sites, particularly at four-way unsignalised intersections.  It 

is therefore desirable that the minor road approach has only one stand-up lane and, if sufficient traffic 

demand exists, that a channelised left-turn treatment is provided.(7) 

 
Figure 4 - Restricted visibility at an unsignalised intersection comprising two stand-up lanes on the minor road (Source Fig 4.4 

AGRD04A/09
(7)

) 

An assessment of the existing arrangement based on the above criteria, and subject to assessment of 

capacity performance related to increased traffic volumes and turning movements (refer Section 3.4) 

indicates that this is an appropriate layout. 

3.3 EXAMINE VOLUMES AND HISTORICAL TRENDS ON KEY ADJACENT ROADS 

The nearest permanent count station of Stuart Highway relevant to the development site is RDVDP002, 

located 2 km north of Manton Dam turnoff, i.e. approximately 12 km south of the development site. 

Data at this count site is considered appropriate as there are no major attractors/ generators or 

intersections between the development site and the count station that would result in significant 

differences. 

An analysis of the data from the Annual Traffic Report 2009(8) has revealed that the current volumes are 

in the order of 1,000 vehicles per day in each direction, i.e., a total of approximately 2,000 vehicles per 

day. Further analysis of data over the last 10 years indicates that this is likely to grow to around 2,400 

vehicles per day (or 1,200 vehicles per day in each direction) by 2015, the adopted assessment year for 

this TIS. This represents an annual growth rate of 2%. This data is shown in Figure 5 on the following 

page. 
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Figure 5 – Average Annual Daily Traffic (AADT) Volumes – Stuart Highway 2 km north of Manton Dam Turn Off 

An analysis of the classification of vehicles (i.e. cars, heavy vehicles, long vehicles, road trains etc...) has 

revealed light vehicles make up approximately 78% of the daily traffic with the remaining 22% made up 

of heavy traffic. A more detailed breakdown is provided in Table 3. 

  
Table 3 – Percentage classification of current Stuart Highway traffic volumes 
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3.4 PEAK PERIOD TRAFFIC VOLUMES AND CONGESTION LEVELS AT KEY ADJACENT 

INTERSECTIONS (INCLUDING SIDRA MODELLING) 

The existing intersection (the only ‘Key Adjacent Intersection’) appears to provide access to farmland 

only and was not observed to be used during the two hour site visit. There is evidence of it being used 

on a regular, if not frequent, basis. For the purpose of the assessment, one ‘farm trip’ IN and OUT has 

been added to existing and forecast peak hour traffic intersection models. 

3.5 EXISTING PARKING SUPPLY AND DEMAND IN THE VICINITY OF THE PROPOSED 

DEVELOPMENT 

There is no existing formal parking supply or demand due to the remote rural nature of the existing site. 

3.6 EXISTING AND PROPOSED PUBLIC TRANSPORT SERVICES IN THE VICINITY OF THE 

PROPOSED DEVELOPMENT 

There are no existing public transport services in the vicinity of the proposed development site due to 

the remote rural nature of the existing site. 

3.7 PARKING PROVISIONS APPROPRIATE TO THE DEVELOPMENT (IN RELATION TO 

DEMAND AND STATUTORY REQUIREMENTS) 

The Development Drawing indicates that there will be a total parking provision of 239 car bays. An 

assessment of parking requirements and provision is shown in Table 4. Although this indicates that 

there is a ‘shortfall’ of 9 bays for the community centre it is very likely that the Community Centre will 

be visited by foot by persons who have already parked their vehicle in the abattoir car park. The overall 

provision of 239 bays is 111 bays more than technically required under the NTPS. 

 

NFA NTPS Requirement 
(per 100m2) 

Bays 
Required 

Bays 
Provided 

 Slaughter 613 1 6.1 

213 

 Boning 1340 1 13.4 
 Cold Store 3300 1 33.0 
 Render/ Hides 1400 1 14.0 
 Admin 230 1 2.3 
 Amenities 518 1 5.2 
 Offices 307 4 12.3 
 Workshop 648 1 6.5 
 Community Centre 700 5 35.0 26 

 Rounded up Totals 
     Abattoir 93 213 Excess 

Community Centre 35 26 Shortfall 

TOTAL 128 239 Excess 
Table 4 – Parking Bay Assessment 

Whilst the above is an assessment against the NTPS requirements, it may not necessarily be indicative 

of the demand for parking. 
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In order to encourage car pooling and hence reduce trips to and from the abattoir, which in turn 

reduces trips across the rail crossing and hence reduces the likelihood of conflict, it is necessary to avoid 

the ‘predict and provide’ method of parking provision. 

An assessment of the proposed provision of 213 parking bays for a shift workforce of 176 persons has 

been carried out and is shown in Table 5. The ‘70% coincides’ data takes into account that during the 

shift change it is likely that up to 70% of the vehicles in the car park for one shift will still be there when 

the vehicles for the next shift arrive.  

Persons per shift 176 

Persons present at shift change 
(Assuming 70% coincides) 299 

Abattoir bays provided 213 

Equivalent persons/ bay 1.4 
Table 5 – Personnel parking provision assessment 

Table 5 indicates that there is adequate parking provision based on the 70% shift coincidence and up to 

40% of shift workers sharing the trip with another co-worker. The assessment does not take into 

account shift workers who are dropped off or if a bus service is provided in which case parking provision 

is higher. 

From a NTPS and pragmatic demand assessment viewpoint, the proposed parking provision is deemed 

to be appropriate. 

3.8 TRAFFIC GENERATION/ ATTRACTION AND DISTRIBUTION OF THE PROPOSED 

DEVELOPMENT 

The trip generation data in Table 1 on page 7 indicates that light vehicle peak hour trip generation is 

likely to occur between 14:00 (2 PM) and 15:00 (3 PM), with a total of 190 trips and heavy vehicle peak 

hour trip generation is likely to occur between 15:00 (3 PM) and 17:00 (5PM) with a total 2-hour volume 

of 30 cars and 22 heavy vehicles. It is therefore appropriate to adopt the following two assessment peak 

hours: 

 Light vehicle peak hour: 2 PM to 3 PM weekdays 

 Heavy vehicle peak hour: 4 PM to 5 PM weekdays (assuming half the two-hour volumes) 

There is no breakdown of daily volumes into hourly volumes for Stuart Highway traffic at this location. 

Recent surveys elsewhere, e.g. Coolalinga, has indicated that peak hour volumes on Stuart Highway 

usually occur between 7.30 and 8.30 am and 4.30 to 5.30 PM are approximately 10% of the daily 

volume. For the purpose of assessment, a peak hour volume of 10% of the daily volumes on Stuart 

Highway has been used to determine the likely 2009 volumes for each assessed peak hour as shown in 

Figure 6 and Figure 7 on the following pages. SIDRA Intersection(1) models based on this data have also 

been prepared with the results and assessment discussed in the pages following these figures. 
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Figure 6 – Calculation of existing and forecast turning volumes: Light Vehicle Peak Hour 
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Figure 7 – Calculation of existing and forecast turning volumes: Heavy Vehicle Peak Hour 
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The following assessment of intersection capacity, based on Average Delay (which is considered to be 

the best indicator of intersection performance in terms of safety) is based on the SIDRA Intersection(1) 

reports included in Appendix B. 

Intersection performance threshold criteria are provided in Table 6. 

Level of Service 
(LoS) 

Average Delay per Vehicle 
(secs/veh) 

Traffic signals & Roundabouts Give Way & Stop Signs 

A <14 Good operation. Good operation. 

B 15 TO 28 Good with acceptable delays and spare 
capacity. 

Acceptable delays & spare 
capacity. 

C 29 – 42 Satisfactory. Satisfactory, but crash study 
required. 

D 43 – 56 Operating near capacity. Near capacity and crash study 
required. 

E 57 - 70 At capacity; at signals incidents will cause 
excessive delays. 

Roundabouts require other control 
measure. 

At capacity. Requires other 
control mode. 

Table 6 - Level of service criteria for intersections (source Table 4.2
(9)

) 

The assessment of expected average delay for each movement with the forecast trips to and from the 

abattoir (shown graphically against acceptable performance criteria in Figure 8) indicates that the 

intersection has sufficient spare capacity to accommodate the forecast turning movements and 

volumes. 

 
Figure 8 – Assessment of Intersection Performance (Average Delay) 
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3.9 SAFETY AND EFFICIENCY OF ACCESS BETWEEN THE SITE AND THE ADJACENT ROAD 

NETWORK 

Whilst Section 3.9 has indicated that the intersection has sufficient spare capacity to accommodate the 

forecast trips, it is still deemed necessary to undertake a check of the available sight distance at the 

intersection to assess whether or not it can operate within safe parameters. 

The posted speed limit on both Stuart Highway approaches is 110 km/h although this changes to 130 

km/h south of the abattoir access intersection. Observations on site (by joining the free flowing traffic 

stream) indicated that approach speeds are closer to 120 km/h than 110 kmh. It is therefore deemed 

appropriate to use an approach speed of 120 km/h in the assessment of available sight distance. 

The types of sight distance that must be provided in the design of all intersections include:  

 approach sight distance (ASD)  

 safe intersection sight distance (SISD)  

 minimum gap sight distance (MGSD).  

Intersections should be designed to provide the more conservative value of SISD or MGSD for all vehicle 

movements that may be required to give way to other vehicles at the intersection. Details regarding 

how these sight distances are applied are provided in the following sections. 

3.9.1 Approach Sight Distance (ASD) 

Provision of ASD for cars is:  

 the minimum level of sight distance which must be available on the minor road approaches to 

all intersections to ensure that drivers are aware of the presence of an intersection; 

 also desirable on the major road approaches so that drivers can see the pavement and markings 

within the intersection and should be achieved where practicable. However, the provision of 

ASD on the major road may have implications (e.g. cost; impact on adjacent land and features) 

in which case Stopping Sight Distance (SSD) is the minimum sight distance that should be 

achieved on the major road approaches to the intersection and within the intersection; 

 numerically equal to normal car SSD – which is defined as the distance travelled by a vehicle 

between the time when driver receives a stimulus signifying a need to stop, and the time the at 

which the vehicle comes to rest; and  

 different from SSD in the object height used in its calculation. ASD is measured from a driver’s 

eye height (1.1 m) to 0.0 m, which ensures that a driver is able to see any line marking and 

kerbing at the intersection whereas SSD is measured from 1.1 m to 0.2 m (a nominal object 

height). 

Provision of ASD for trucks 

The various sight distance requirements discussed above apply to cars.  ASD for trucks should be 

provided at intersections to ensure that trucks approaching the intersection, at the 85th percentile 

operating speed of trucks, are able to stop safely.  ASD for trucks on intersection approaches should be 

measured from truck driver eye height (2.4 m) to pavement level at the stop or holding line (0.0 m).  
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Approach sight distances for trucks are numerically the same as the SSD values for trucks provided in 

the Austroads Document Guide to Road Design – Part 3: Geometric Design(10). 

ASD is applied as shown in Figure 9. 

 
Figure 9 – Application of ASD (Source Figure 3.1 AGRD04A/09) 

On-site measurements indicate that due to a small radius bend on the existing access approach road 

(refer Photograph 2 on the following page) ASD is limited to 50 m. The required ASD is 40 m (as shown 

in Calculation 1). Despite the existing arrangement being deemed to be satisfactory, it is proposed to 

re-align the access road to remove the existing small radius bend and to cross the railway at right angles 

(as shown in Figure 2 on page 6). This will improve sight lines even further. 

 

 

 

Calculation 1 – Required ASD for cars (left) and trucks (right) 

R T x V

254 x ( d + [ 0.01 x a ] )

ASD = Approach sight distance (m)

R T = reaction time (s) = 2.5

V = operating (85%ile) speed (km/h) = 30

d = coefficient of deceleration = 0.2

a = longitudinal grade (%: +uphill, -downhill) = 0.0 %

ASD = 2.50 x 30 +

3.6 254 x ( 0.22 + [ 0.01 x 0 ] )

40 metresASD = 37 Rounded to

900
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V 2
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then:
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= 12 m

m

= 33

= 21

d 2 = braking distance =
900

operating speed (km/h)

longitudinal friction factor (Table 8.2 URD)

longitudinal grade (%: +uphill, -downhill)

d 1 = reaction distance =
3.6

reaction time (2 seconds for urban roads)
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d 2 =
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=

=

3.6

V 2

SSD = d 1 + d 2
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254 ( F 1 + 0.01 G )

R T =

V =

F 1 =

G =
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R T = 2.5

V = 30

F 1 = 0.29 (Truck)

G = 0.0

then:

2.5 x 30

254 ( 0.29 + ( 0.01 x 0.0 )

and:

SSD = d 1 + d 2 = 21 + 12 metres

= 12 m

m

= 33

= 21

d 2 = braking distance =
900

operating speed (km/h)

longitudinal friction factor (Table 8.2 URD)

longitudinal grade (%: +uphill, -downhill)

d 1 = reaction distance =
3.6

reaction time (2 seconds for urban roads)

d 1 =
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=

=

3.6

V 2
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Photograph 2 – Access road approach to Stuart Highway – bend restricts vision to the intersection to approximately 50 m. 

3.9.2 Safe Intersection Sight Distance (SISD) 

SISD is the minimum distance which should be provided on the major road at any intersection.   

Traffic engineers reviewing this report should note that the object height for the application of SISD has 

been increased to 1.25 m (previously driver eye height was used i.e. 1.1 m) based on research by the 

Queensland Department of Main Roads(11).  The basis of the 1.25 m object height cars is that this height 

is 0.2 m less than the 15th percentile height of passenger cars (1.45 m) as determined by the study. 

SISD: 

 provides sufficient distance for a driver of a vehicle on the major road to observe a vehicle on a 

minor road approach moving into a collision situation (e.g. in the worst case, stalling across the 

traffic lanes) and to decelerate to a stop before reaching the collision point; 

 is viewed between two points to provide inter-visibility between drivers and vehicles on the 

major road and minor road approaches.  It is measured from a driver eye height of 1.1 m above 

the road to points 1.25 m above the road which represents drivers seeing the upper part of cars.  

Figure 10 on the following page illustrates the longitudinal section for the two cases 

representing inter-visibility; one for drivers on the major road and the second for a driver 

waiting in the minor road for an opportunity to enter the major road; 

 assumes that the driver on the minor road is situated at a distance of 5.0 m (minimum of 3.0 m) 

from the lip of the channel or edge line projection of the major road.  SISD allows for a 3 second 

observation time for a driver on the priority legs of the intersection to detect the problem 

ahead, (e.g. car from minor road stalling in through lane) plus the SSD; 

 should also be provided for drivers of vehicles stored in the centre of the road when 

undertaking a crossing or right-turning movement; 

 enables approaching drivers to see an articulated vehicle, which has properly commenced a 

manoeuvre from a leg without priority, but its length creates an obstruction; and 

 is measured along the carriageway from the approaching vehicle to the conflict point, the line of 

sight having to be clear to a point 5.0 m (3.0 m minimum) back from the holding line or stop line 

on the side road.  
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Figure 10 – Application of SISD (Source Figure 3.2 AGRD04A/09) 

Where practicable, designers should provide a larger sight distance than SISD. The shortest available 

SISD on site is that between vehicles leaving the access and vehicles travelling north on Stuart Highway 

(as shown in Photograph 3). On-site measurements indicate that due to a crest, SISD is limited to 480 m. 

The required SISD is 442 m (as shown in Calculation 2). This is therefore deemed satisfactory. 

 
Photograph 3 – Looking south from the abattoir access at Stuart Highway 

  
Calculation 2 – Required SISD 

D T x V

254 x ( d + [ 0.01 x a ] )

SISD = Stopping sight distance (m)

D T = decision time (s) = observation time (3s) + reaction time = 5.5

V = operating (85%ile) speed (km/h) = 120

d = coefficient of deceleration = 0.2

a = longitudinal grade (%: +uphill, -downhill) = 0

SSD = 5.50 x 120 +

254 x ( 0.22 + [ 0.01 x 0 ] )

3.6

14400

SSD = 183.3333 + 257.6951

SISD = +
V 2

3.6

SSD = 442
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3.9.3 Minimum Gap Sight Distance (MGSD) 

MGSD is based on distances corresponding to the critical acceptance gap that drivers are prepared to 

accept when undertaking a crossing or turning manoeuvre at intersections.  Typical traffic movements 

are shown in Figure 11 and Figure 12.  Information on gap acceptance theory in relation to intersection 

capacity is provided in the Austroads Guide to Traffic Management – Part 3: Traffic Studies and Analysis. 

MGSD is:  

 shown as ‘D’ in Figure 11 and Figure 12 

 measured from the point of conflict (between approaching and entering vehicles) back along 
the centre of the travel lane of the approaching vehicle   

 measured from a point 1.1 m (driver’s eye height) to a point 0.65 m (object height – typically a 
vehicle indicator light) above the travelled way.  

The MGSD required for the driver of an entering vehicle to see a vehicle in the conflicting streams in 

order to safely commence the desired manoeuvre is dependent upon the:  

 length of the gap being sought (critical acceptance gap time ta) 

 observation angle to approaching traffic.  

Figure 11 illustrates that for left turns the sighting angle is restricted to a maximum of 120° for a give 

way situation and 160°to 180° for a free flow left turn.  The sighting angles are restricted to a maximum 

of 110° for right turns, and 170°to 180° for right-turn merges (Figure 12). 

 
Figure 11 - MGSD requirements and angles for traffic turning left 



 

Darwin Abattoir, Livingstone 
Traffic Impact Study     Final 1.1  Page 22 of 45 

 
Figure 12 - MGSD requirements and angles for traffic turning right 

Based on the tables 3.4 and 3.5 of AGRD4A, the assessed ‘D’ for MSGD at the abattoir access road/ 

Stuart Highway intersection is 305 m for the left turns out (sight to through vehicle) and 153 m for the 

right turns out (sight to nearside vehicle). These are both less than the available sight distances and 

therefore are deemed satisfactory. 

A final consideration with respect to the safe operation of the intersection is the presence of the rail 

crossing on the abattoir access road approximately 130 m from Stuart Highway. Safety of the 

intersection could be compromised if queues at the rail crossing extend close to Stuart Highway. This is 

discussed and assessed in detail in Section 4. 
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4. RAIL CROSSING 

There is a passive STOP controlled single track rail crossing on the abattoir access road of the Darwin-

Adelaide rail line approximately 130 m from Stuart Highway. The rail track is curved at this location and 

the existing crossing angle is skewed at approximately 130°, as shown in the layout at Figure 13. 

 
Figure 13 – Schematic layout of rail crossing of abattoir access road 

At-grade railway level crossings present a potential for severe crashes. Designers should aim to 

eliminate, improve, or grade separate existing crossings and to avoid the introduction of any new at-

grade crossings where possible.   

This section outlines geometric guidelines for typical situations that arise for at-grade railway/ road level 

crossings. 

It is important to note that the initial assessment is based on the existing layout and rail crossing. This 

allows for an understanding of the current situation and to quantify any benefit in the proposed re-

alignment of the access road and repositioned rail crossing. Section 4.4 contains a comparison of the 

assessment carried out for both arrangements and discusses the benefits or otherwise in more detail. 

4.1 SIGHT DISTANCE (EXISTING LAYOUT) 

The sight distance requirements for a railway level crossing depend on the form of control.  The forms 

of control are: 

 passive control by give-way signs  

 passive control by stop signs  

 active control (flashing lights, boom barriers, etc.).  
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For passive control by stop sign (as per the abattoir access road crossing) sufficient sight distance should 

be available for a road vehicle driver at the railway crossing stop line to be able to start off and clear the 

crossing before the arrival of a previously unseen train.  Where this sight distance cannot be achieved 

either the sight distance must be increased to the required value by undertaking works (e.g. sight 

benching in cuttings, general earthworks, clearing or geometric changes to the road approaches and 

crossing) or active control devices must be installed.  

AS 1742.7(2) specifies the use of railway crossing warning signs which prompt drivers to look for trains 

when approaching a crossing that has passive control and to look for a flashing light assembly when 

approaching a crossing that has active control.  The use of such signs does not diminish the need for 

adequate sight distance.  

The derivation of sight distance requirements at this railway level crossing has been carried out in 

accordance with Appendix B of AGTM04/09(3) and is provided in the following pages. 

The assessment is based on the approach with the worst observed sight lines, i.e. the westbound 

approach (exiting the abattoir site). Sight distance criteria are shown in Figure 14 and Table 7 (page 25). 

 
Figure 14 – Approach visibility at the existing railway level crossing (CASE 1 criteria shown) 
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Table 7 – Sight Distance Criteria – westbound approach to existing rail crossing on abattoir access road 



 

Darwin Abattoir, Livingstone 
Traffic Impact Study     Final 1.1  Page 26 of 45 
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The calculated distances S2L and S2R are then compared to the distances obtained in the case of 
a driver of a road vehicle safely proceeding and clearing the crossing, Case 1 (ii). 
The larger value (i.e. the distance required to stop compared with the distance required to 
proceed safely through the crossing) is adopted as the critical case. 
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Figure C2 – Approach visibility at the railway level crossing – Case 2 
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4.2 SIGHT DISTANCE (PROPOSED LAYOUT) 

The following calculations are based on the proposed layout and assessed sight distance criteria as 

shown in Table 8 and Figure 15 (page 32). 

 
Table 8 – Sight Distance Criteria – westbound approach to proposed rail crossing on realigned abattoir access road 
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Figure 15 – Approach visibility at proposed railway level crossing (CASE 2 criteria shown) 



 

Darwin Abattoir, Livingstone 
Traffic Impact Study     Final 1.1  Page 33 of 45 
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The calculated distances S2L and S2R are then compared to the distances obtained in the case of 
a driver of a road vehicle safely proceeding and clearing the crossing, Case 1 (ii). 
The larger value (i.e. the distance required to stop compared with the distance required to 
proceed safely through the crossing) is adopted as the critical case. 
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4.3 RAIL CROSSING COMPARISON 

An overall comparison of the calculated sight distance criteria for the existing and proposed rail crossing 

and realigned access road (with associated increase in approach and crossing speeds from 40 km/h to 

60 km/h) is shown in Table 9. 

 Case 1 (i) Case 1 (ii) Case 2 

 S1 S2 S2L S2R S1 S2 S3 S3L S3R 

Existing ≥ 57 m 187 m 183 m 187 m 105 m 276 m 1,265 m 1,261 m 1,265 m 

Proposed ≥ 96 m 244 m 248 m 244 m 136 m 238 m 1,154 m 1,158 m 1,154 m 
Table 9 – Comparison of sight distance criteria for existing and proposed rail crossing 

More specific details and assessment is provided in the following sections. 

4.3.1 Sight Triangles 

Sight triangles are required at railway level crossings that have passive control.  The relationship 

between the sight distance triangles for the give-way sign and the stop sign is shown in Figure 16. 

Triangle A represents the sight distance required for a road vehicle approaching and potentially passing 

through the level crossing at speed (i.e. give-way sign control can be used). Triangle B represents the 

sight distance required for safe start up and clearance from the crossing for a stopped vehicle (i.e. the 

triangle needed for both stop and give-way sign control).    

Whilst the sight distances in triangle B are met with both the existing and proposed layout (subject to 

minor clearance), the sight distances for triangle A are not for either (Refer Equation 18 in the 

respective calculation pages). 

 
Figure 16 - Sight triangles for give way and stop sign control (Source AS 1742.7) 
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4.3.2 Angle of Approach 

The most desirable angle of crossing is a right angle as this will usually produce the best sight distance 

for both road and rail vehicles and enable designers to achieve the most satisfactory grading of the road 

where it crosses the rails.  However, where a skewed crossing cannot be avoided the angles shown in 

Figure 10.3 should not be exceeded (i.e. not greater than 110° to the left or 140° to the right).  

A skewed crossing may be required where the crossing is the result of a road parallel to the railway 

changing from one side to the other using reverse horizontal curves to effect the change.  In addition to 

limiting the angle of skew:  

 it is necessary to ensure that the curve radii are suitable for the speed environment of the 

crossing it may be essential to change the approach geometry of the road  

 it is important to introduce speed reducing devices at the crossing to avoid crashes resulting 

from loss of control of vehicles on curves comprising a large decrease in speed.  

Designers should be aware that it is unknown whether any safety benefit would result from the 

provision of sharp horizontal curves on the approaches to railway level crossings.  Where the road 

traffic volume is high but there is little rail traffic, the sharp curves may lead to single vehicle out of-

control crashes and a higher total crash rate than would be the case with a higher speed road 

alignment. 

The existing angle of approach is 130°, which is less than the maximum of 140°. The proposed angle of 

approach is 90°, which is ideal. 
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4.3.3 Horizontal Alignment  

Approach and crossing visibility is the primary feature affecting safety of the at-grade railway level 

crossings.  The approach visibility is deemed to be adequate when an area of unrestricted visibility exists 

for each approach as shown in Figure 16. 

Approach visibility is adequate when the following conditions are met:  

The driver of an approaching vehicle, travelling at the 85th percentile speed (VV) can see a train 

travelling at maximum operating speed (VT), when the vehicle and the train are at distances S1 

and S2 respectively from the crossing, such that the vehicle can either safely stop short of the 

crossing, or clear the crossing before the train reaches it.  Appropriate values of VT should be 

obtained from the rail authority. 

Distance S1 must not be less than truck stopping sight distance.  For a given vehicle, the approach 

visibility must be adequate for trains approaching from either direction.  

The approach visibility angle must not exceed 95° to the left of the crossing and 110° to the right of the 

crossing as shown in Figure 17.  Occasional obstructions such as posts, small trees and sparse vegetation 

can be considered acceptable if their size and spacing would not obscure the driver’s vision of a train.  

Crossing visibility is deemed to be adequate when an area of unrestricted visibility exists for each 

approach and the driver of a stationary vehicle, positioned at a stop line, has a clear view of 

approaching trains to a distance along the tracks such that a train appearing in the driver’s field of view 

(at the point where the vehicle begins to move) would reach the crossing after the vehicle has cleared 

the crossing.  

For the purpose of calculating the visibility triangle, the following figures should be used:  

 distance from the driver’s eye to the rail, while at a standstill, is 5.0 m  

 height of the driver’s eye above the road is 1.1 m  

 height of train above the rails is 2.3 m. 

 
Figure 17 – Approach Visibility Angles (Source Figure 10.1 AGTM04/09) 
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(a) for driver looking left   (b) for driver looking right 

Figure 18 – Crossing visibility angle for drivers looking left and right (Source Figure 10.3 AFTM04/09) 

For a given vehicle, the crossing visibility must be adequate for trains approaching from either direction.  

The crossing visibility angle must not exceed 110° to the left of the crossing (Figure 18(a)) and 140° to 

the right of the crossing (Figure 18(b)).  If there is a choice of crossing angle, 90° is preferred. The 

crossing visibility angle is not met for either the existing or proposed arrangements. 

4.4 TRAIN CROSSING DISRUPTION 

An assessment of the maximum number of vehicles likely to arrive during a train crossing occurrence 

has indicated that there is sufficient room on each approach to accommodate 3 cars (as shown in Table 

10). There is also sufficient room between Stuart Highway and the rail crossing STOP sign to 

accommodate 3 queued 36.5 m triple road trains; however it is very unlikely that this number of road 

trains will arrive at the rail crossing at the same time. The proposal to provide an additional ‘escape 

area’ for a triple road train between the rail crossing and Stuart Highway is deemed to be an 

appropriate risk mitigation strategy as there is always a risk, although rare, that several events will occur 

at one time that lead to an incident (e.g. a road train breaks down during a busy vehicular access and 

train crossing period). 

 

 
Per week Per day Per hour Max in 1 hour 

Trains 38 5.428571 0.22619 1 

Intermodal freight 12 
   Interstate passenger 4 
   Ore 22 
   Train speed 105 km/h 

  Distance travelled from first sighting to crossing 1,265 m 
  Max length of train 1,800 m 
  Time taken from first sighting to clearing 105 seconds 
  Vehicle arrivals (peak hour) 96 

   Vehicle arrivals per second 0.026667 
   Vehicle arrivals during train crossing time 3 
   Table 10 – Assessment of rail crossing disruption  
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5. FINDINGS 

The existing road intersection has been assessed as having spare capacity to safely accommodate the 

expected increased traffic. 

All of the required sight distances at the existing road intersection are met or exceeded. 

There are some obstructions to the required sight lines for the approach to the railway crossing but 

these may be able to be addressed through relocating the existing STOP signs closer to the rail and 

clearing areas on both sides of the rail corridor. 

A significant deficiency is the lack of adequate sight lines for the assessed vehicle (fully laden road train) 

to commence a crossing from being stationary at the STOP sign and complete the crossing movement 

safely for both the existing and proposed rail crossing layouts. The sight line distances required are in 

excess of 1 km and the existing and proposed sight line availability is approximately 400-500 m (this was 

not able to be measured on site due to railway corridor access restrictions). 

The assessment has revealed that any kind of passive control is not an appropriate form of control for 

the proposed crossing (or the existing crossing with the additional traffic) and that active control 

(flashing lights, boom barriers, etc.) must be perused, subject to a much more detailed assessment using 

the Australian Level Crossing Assessment Model (ALCAM). 

The assessment has also found that the proposed re-aligned access road, railway and rail crossing offer 

safety advantages over the existing layout. 

Details regarding active control are contained within Australian Standard AS 1742.7(2). 

Details regarding ALCAM can be found at the NSW Transport website at 

http://www.transport.nsw.gov.au/levelcrossings/alcam.htm. 

 

 

 

  

 

  

http://www.transport.nsw.gov.au/levelcrossings/alcam.htm
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APPENDIX A  DEVELOPMENT DRAWING 
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APPENDIX B  SIDRA INTERSECTION REPORTS 

MOVEMENT SUMMARY Site: Light & Heavy Vehicle 2009 

Stuart Highway/ Abattoir Access Road, Livingstone. Giveway / Yield (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: STUART HWY 

1 L 1 0.0 0.001  25.0 LOS D  0.0  0.0  0.00  0.86 70.0 

2 T 115 22.0 0.067  0.0 LOS A  0.0  0.0  0.00  0.00 110.0 

Approach 116 21.8 0.067  0.2 NA  0.0  0.0  0.00  0.01 109.6 

North: STUART HWY 

3 T 113 22.0 0.066  0.0 LOS A  0.0  0.0  0.00  0.00 110.0 

4 R 1 0.0 0.001  26.3 LOS D  0.0  0.0  0.29  0.73 67.2 

Approach 114 21.8 0.066  0.2 NA  0.0  0.0  0.00  0.01 109.6 

West: Abattoir Access 

5 L 1 0.0 0.001  4.2 LOS A  0.0  0.0  0.27  0.43 47.0 

6 R 1 0.0 0.001  4.2 LOS A  0.0  0.0  0.27  0.45 47.0 

Approach 2 0.0 0.001  4.2 LOS A  0.0  0.0  0.27  0.44 47.0 

All Vehicles 232 21.6 0.067  0.3 NA  0.0  0.0  0.00  0.01 108.9 

MOVEMENT SUMMARY Site: Light Vehicle 2015 

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: STUART HWY 

1 L 11 0.0 0.006  25.0 LOS D  0.0  0.0  0.00  0.86 70.0 

2 T 128 22.0 0.075  0.0 LOS A  0.0  0.0  0.00  0.00 110.0 

Approach 139 20.3 0.075  1.9 NA  0.0  0.0  0.00  0.07 107.0 

North: STUART HWY 

3 T 126 22.0 0.074  0.0 LOS A  0.0  0.0  0.00  0.00 110.0 

4 R 92 0.0 0.137  27.3 LOS D  0.6  3.9  0.40  0.81 64.8 

Approach 218 12.8 0.137  11.5 NA  0.6  3.9  0.17  0.34 90.4 

West: Abattoir Access 

5 L 92 0.0 0.066  4.2 LOS A  0.3  2.1  0.27  0.47 47.0 

6 R 11 0.0 0.066  4.2 LOS A  0.3  2.1  0.27  0.53 47.0 

Approach 102 0.0 0.066  4.2 LOS A  0.3  2.1  0.27  0.48 47.0 

All Vehicles 459 12.2 0.137  7.0 NA  0.6  3.9  0.14  0.29 83.5 

MOVEMENT SUMMARY Site: Heavy Vehicle 2015 

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: STUART HWY 

1 L 1 21.0 0.001  26.9 LOS D  0.0  0.0  0.00  0.86 70.0 

2 T 128 22.0 0.075  0.0 LOS A  0.0  0.0  0.00  0.00 110.0 

Approach 129 22.0 0.075  0.2 NA  0.0  0.0  0.00  0.01 109.7 

North: STUART HWY 

3 T 126 22.0 0.074  0.0 LOS A  0.0  0.0  0.00  0.00 110.0 

4 R 14 21.0 0.023  29.0 LOS D  0.1  0.7  0.35  0.77 65.3 

Approach 140 21.9 0.074  2.8 NA  0.1  0.7  0.03  0.07 105.5 

West: Abattoir Access 

5 L 14 21.0 0.011  4.8 LOS A  0.0  0.4  0.28  0.46 46.9 

6 R 1 21.0 0.011  4.8 LOS A  0.0  0.4  0.28  0.50 46.9 

Approach 15 21.0 0.011  4.8 LOS A  0.0  0.4  0.28  0.47 46.9 

All Vehicles 284 21.9 0.075  1.7 NA  0.1  0.7  0.03  0.06 103.5 
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From: Glenn Bulloch  

Sent: Monday, 31 August 2015 2:29 PM 
To: Bernie Brosnan 

Cc: Steve Rutter 
Subject: RE: Meeting Request - Wellards ILEF "Livingstone Valley" Livingstone NT 

 
Hi Bernie,  
 
Was good to touch base with both Simon and yourself last week about the proposed 
development. 
 
As per our discussions I have included some approximate traffic numbers we would expect on a 
one and two shift kill scenario.  
 

Vehicle type Shift 1 (~4am-6am) Shift 1 & 2 (~2pm-4pm) Shift 2 (10pm-12pm) 

 From Site To Site From Site To Site From Site To Site 

Car 40 170 170 170 170 40 
Heavy vehicle spread across day light hours 

 1 shift 2 shifts 

 Traffic Direction 

 North South Total North South Total 
Truck – heavy 

(HR,HC) 
3 2 5 6 2 8 

Truck - Cattle 
3 trailer 

 4 4  9 9 

Truck - 
Container 4 

trailer 

3  3 6  6 

Total   12   23 
 

As we are still only in the early phases of operation, the figures are only a guide and would be 
expected to vary.  
 
I don’t have Simons contact details so please feel free forward this on to him. Both Steve and 
myself are happy to discuss the above if you require further clarification. 
 
Kind regards,  
 

Trainee Plant Manager NABL Livingstone Beef
Australian Agricultural Company Limited   
Site Address:   2660 Stuart Highway, Livingston NT 0822  
Mobile: 0428 709 508       Email: gbulloch@aaco.com.au    
Web: www.aaco.com.au 
Postal Address: GPO Box 3072 Palmerston NT 0820      Reception: 08 8978 4100 
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Appendix C. NT Department of Transport Letter, Ref#CPA150097TP  










