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G.8.1 Traffic Data
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1 Summary 
This report documents a safety assessment of the level crossings that are likely to be affected by 
development of the New Acland mine; the level crossings are located in and around Jondaryan and 
Oakey, Queensland. The assessment described in this report considers the safety risk and controls to 
manage the hazard of a collision between a rail vehicle and a vehicular road user, not a pedestrian, at the 
level crossings. The level crossings are assessed in relation to: 

� legislative requirements; 
� requirements of Australian Standards, specifically AS1742.7 and AS7658; 
� expected outcomes of an ALCAM assessment; and 
� best practice requirements. 

 
In accordance with the terms of engagement for this work (Reference [1]), the assessment described in 
this report considers, two existing level crossings: 

1 at the eastern end of Duke Street, Jondaryan, and 
2 between Bridge and Davidson Streets, Oakey. 

 
In addition two sites were considered for level crossings on a proposed railway spur line: 

3 Jondaryan-Sabine Road, and 
4 Childs Road. 

 
The general location of each site is shown in the map in Figure 1. 
 

 

 
 

Figure 1: General location of sites assessed 
  

1 

4 

3 

2 
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Sections 2 to 4 of this report describe the analyses in detail. Section 5 provides a list of design issues for 
the level crossings that would be required to demonstrate compliance to the items listed above. The 
design considerations are summarised below: 

� Design Consideration 1: Address short stacking at Duke Street Level Crossing 
� Design Consideration 2: Address hazards at Davidson and Bridge Streets 
� Design Consideration 3: Provide active warning devices at proposed level crossings 
� Design Consideration 4: Compliance monitoring and maintenance at all level crossings 
� Design Consideration 5: Removal of Duke Street western level crossing 
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2 Introduction 

2.1 Purpose and Scope 
In accordance with the terms of engagement for this work (Reference [1]), the assessment described in 
this report supports the work being carried out by SKM to assess the foreseeable impacts of the 
development of the New Acland mine at Acland, Queensland. Development of the mine is likely to affect 
road use at two existing level crossings: 

1 at the eastern end of Duke Street, Jondaryan, and 
2 between Bridge and Davidson Streets, Oakey. 

 
In addition, development of the mine will involve the creation of a new railway spur line from the existing 
main line to a balloon loop close to the mine site. The proposed railway spur will require the creation of  
two railway crossings with public roads near Jondaryan: 

3 Jondaryan-Sabine Road, and 
4 Childs Road. 

 
The purpose of the assessment described in this report is to assess the safety risk and controls to 
manage the hazard of a collision between a rail vehicle and a vehicular road user, not a pedestrian, at 
these level crossings. 

2.2 Process of Assessment 
To perform the assessment described in this report, a site visit of all four sites was conducted by Mr Peter 
Hughes on Wednesday 08 May between 09:00 and 12:30. At the time of the visits the weather was fine 
with good visibility, there was no unusual traffic activity – such as road works, diversions, or special 
events – at the time of the visits. During the site visit, photographs and measurements from the sites were 
taken. Additional information required for the assessment was provided by SKM References [1] and [2]. 
 
To determine the safety risk at each level crossing, a process was followed that 

� identified the legislative requirements for public level crossings; 
� considered the requirements of applicable Australian Standards, specifically AS1742.7-2007 [3] 

and AS7658-2012 [4]; 
� considered the expected outcomes of an assessment using the Australian Level Crossing 

Assessment Model (ALCAM); and 
� considered best practice requirements for managing level crossing safety risks. 

 
Section 4 of this report describes each of these steps in detail. 

2.3 Definitions and Abbreviations 
Term Meaning 

AADT Annual average daily traffic 

active warning 
device 

a warning device at a level crossing that changes state to alert a road user that a rail 
vehicle is approaching or on the level crossing, for example a flashing light assembly 
or automatic boom arms 

ALCAM Australian Level Crossing Assessment Model 

passive 
warning device 

a warning device at a level crossing that does not change state when a rail vehicle 
approaches or is on the level crossing, for example GIVE WAY signs or painted road 
pavement markings 

SFAIRP so far as is reasonably practicable 

SKM Sinclair Knight Merz 
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2.4 Referenced Documents 
Ref ID Source 

[1]  

Email Renukha Nadarajah, SKM (rnadarajah@globalskm.com) to Peter Hughes, Derwent 
Group (peter.hughes@derwentgroup.com.au), cc Peter Justin Smith, SKM 
(pjsmith@globalskm.com); re: FW: Updated quote for level crossing safety assessment; 
07 May 2013, 2:05pm 

[2]  
Email Renukha Nadarajah, SKM (rnadarajah@globalskm.com) to Peter Hughes, Derwent 
Group (peter.hughes@derwentgroup.com.au); re: RE: Request for further information; 
14 May 2013, 11:51am 

[3]  Australian Standard Manual of Uniform Traffic Control Devices Part 7 Railway Crossings, 
AS1742.7-2007 

[4]  Railway Infrastructure: Railway Level Crossings, AS7658:2012, Rail Industry Safety and 
Standards Board, ISBN 978-1-74342-028-7 

[5]  Queensland Transport (Rail Safety) Act 2010, Act No. 6 of 2010 

[6]  
National Rail Safety Guideline; Meaning of Duty to Ensure Safety So Far As Is 
Reasonably Practicable; National Transport Commission; June 2008; 
ISBN 1-921168-80-3 

[7]  
Traffic Flow and Collision Likelihood at Australian & NZ Level Crossings, Report for 
ALCAM Development Group; Independent Transport Safety Regulator (New South 
Wales), 05 August 2011 

[8]  Queensland Level Crossing Safety Strategy 2012-2021, Queensland Level Crossing 
Safety Group, Queensland Government Transport and Main Roads, July 2012 

[9]  Consolidation of Public Level Crossings, Rail Industry Safety and Standards Board, 
Version 0.19 DRAFT for comment 

[10]  The Safety Needs of Heavy Vehicles in Australia; NRMA Motoring Services; March 2010 

[11]  Australian Rail Safety Occurrence Data 1 January 2001 to 30 June 2010; Australian 
Transport Safety Bureau; RR-2010-008 Final 

[12]  
Booms Go Bust, paper and presentation to Aspect 2012 global conference of the 
Institution of Railway Signal Engineers, September 2012, London UK, Peter Hughes 
Derwent Group (Australia) Pty Ltd. 

[13]  
Reference [12] was reproduced in an edited form as Booms Go Bust in Volume 52, 
Issue 12, December 2012 of International Railway Journal, ISSN 2161-7376, 
Digital ISSN 2161-7368 

[14]  
Wullems, Christian (2011) Towards the adoption of low-cost rail level crossing warning 
devices in regional areas of Australia: a review of current technologies and reliability 
issues. Safety Science, 49(8-9), pp. 1059-1073. 

[15]  New Acland Coal Mine: Stage 3 Project, Revised Project Overview; New Hope Group; 
November 2012 

[16]  
Trial of Road Safety Cameras on Railway Level Crossings: ‘Level Crossing Safety 
Cameras’; IMES Railway Level Crossing Steering Committee; State Government of 
Victoria; TRIM ID: CD/08/xxxxx Date: 19 August 2008 Version: Final 2.0 

[17]  

Email Renukha Nadarajah, SKM (rnadarajah@globalskm.com) to Peter Hughes, Derwent 
Group (peter.hughes@derwentgroup.com.au); re: RE: {Size} Draft level crossing 
assessment report; 23 May 2013, 3:52pm; together with attached document: Traffic 
analysis.xlsx 
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2.5 Assumptions 
In producing this report, the following assumptions were made in relation to the level crossings. These 
assumptions are material to the findings in this report: in accepting this report it is therefore essential that 
SKM are satisfied these assumptions are appropriate to the level crossings. 
 

ID Assumption 

1 The proposed level crossings (Level Crossings 3 and 4) will cross with road at an angle 
of 90�. 

2 The proposed rail spur line will be Queensland narrow gauge, 1067mm. 

3 No road vehicle heavier than a semi-trailer as defined in AS1742.7 – 2007 [3] will be 
operated over the proposed level crossings. 

4 
All rail vehicles approaching the level crossings will be operating in accordance with the 
procedures of the rail operator; in particular rail vehicles will be appropriately conspicuous 
and using headlights in accordance with rail operator’s procedures. 

5 No shunting operations occur on the railway line in the location of any of the level crossings. 

6 The lighting levels at the level crossings are no lower than the surroundings in which the 
level crossings are located. 

7 The road grade at the proposed level crossings will be flat as defined in AS1742.7 – 
2007 [3]: within ±0.02 m/m. 

2.6 Declaration of Interests 
This report has been prepared for SKM by Mr Peter Hughes. As well as being the sole director of Derwent 
Group Pty Ltd, Mr Hughes is a director and shareholder of ITS Innovations (Australia) Pty Ltd, an 
Australian company which develops and sells new technology for level crossing warning equipment. 
 
This report has been produced in the utmost good faith to provide a fair assessment of safety at the level 
crossings described. It is not intended that any part of this report should be interpreted as recommending 
equipment from any particular supplier. It is expected that any party procuring equipment for the level 
crossing described in this report will make independent inquiries to determine what equipment, and which 
supplier, is best suited for the needs of each level crossing. 
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3 Existing Conditions 

3.1 Existing Level Crossings 

����� ����	
�	��
���������	����
The level crossing has the following properties: 
 
road vehicle volume: �500 AADT (Reference [17]) 
warning devices: � automatic flashing light and half boom gate assembly; 

� on site and advanced warning signs. 
road grade: flat (within ±0.02 m/m) 
railway line single, bi-directional 
 

 

 
Figure 2: Detail map of Level Crossing 1, eastern end of Duke Street 
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����� �	�����
�����	���
	���������
�����
The level crossing has the following properties: 
 
warning devices: � automatic flashing light assembly; 

� on site and advanced warning signs. 
road grade: flat (within ±0.02 m/m) 
railway line single, bi-directional 
 

 
Figure 3: Detail map of Level Crossing 2, Bridge and Davidson Streets 

 

3.2 Proposed Level Crossings 

����� ����	
�	���	�������	��
The level crossing is expected to have the following properties: 
 
rail vehicle volume: 10 per day (Reference [2]) 
road grade: flat: within ±0.02 m/m (Assumption 7) 
railway line single, bi-directional (Reference [2]) 

 

 
Figure 4: Detail map of Level Crossing 3, proposed level crossing on Jondaryan-Sabine Road 

  

����������	���
��
��
�����
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����� ����	
�	��� �!�����	��
The level crossing is expected to have the following properties: 
 
rail vehicle volume: 10 per day, source [2] 
road grade: flat: within ±0.02 m/m (Assumption 7) 
railway line single, bi-directional (Reference [2]) 
 

 
Figure 5: Detail map of Level Crossing 4, proposed level crossing on Childs Road 

  

����������	���
��
��
�����
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4 Safety Assessment 

4.1 Legislative requirements 
Caveat: the information in this Section is presented only to assist SKM understand the legal context of the 
assessment presented in this report. None of the information in this report has been prepared by qualified 
legal practitioners. None of the information in this report represents legal opinion in any way. For further 
assistance on understanding the legislative requirements, SKM should seek advice from qualified legal 
practitioners. 

 
Railway safety legislation in Queensland does not provide specific requirements for warning devices that 
need to be in place at level crossings, instead Section 23 of the Queensland Transport (Rail Safety) 
Act 2010 (Reference [5]) requires that people responsible for railways: 
 

ensure, so far as is reasonably practicable, rail safety is not affected by prescribed railway 
operations carried out by or on behalf of the person requires the person—  

(a) to eliminate the risks to safety caused by the prescribed railway operations, so far as is 
reasonably practicable; or  

(b) if it is not reasonably practicable to eliminate the risks to safety caused by the prescribed 
railway operations—to reduce the risks so far as is reasonably practicable.  

and that: 
The following are the matters to which regard must be had— 

(a) the likelihood of the risk eventuating; 
(b) the degree of harm that would result if the risk eventuated; 
(c) what the person concerned knows or ought reasonably to know about the risk and any 

ways of eliminating or reducing the risk; 
(d) the availability and suitability of ways to eliminate or reduce the risk; 
(e) the cost of eliminating or reducing the risk. 

 
Further advice on what is required to understand what is meant by so far as is reasonably practicable (the 
SFAIRP principle) has been provided by the Australian High Court which has determined that the words 
reasonably practicable are: 
 

ordinary words bearing their ordinary meaning. And the question whether a measure is 
or is not reasonably practicable is one which requires no more than the making of a 
value judgment in the light of all the facts. 
Slivak v Lurgi (Australia) Pty Ltd 2001. 

 
Whilst not providing any specific advice, the National Rail Safety Guideline paper 2008 [6] on the meaning 
of ‘Duty to Ensure Safety’ states the following: 
 

What is reasonable is as much about the process by which you reach your decision as 
the decision itself. 
 

This wording is relevant because it concentrates on the processes to identify risks, much more than it 
does on the stating how risk control measures should be determined to be adequate. Another example of 
the need for a good process is presented in case law: 
 

In my opinion it (the SFAIRP principle) is a policy and an underlying objective of the Act that an 
employer should have in place an effective risk management system.  
WorkCover Authority of New South Wales (Inspector Kelsey) v The University of Sydney [1997]. 
 

Whilst the statement was not made in reference to the Rail Safety Act [5], the point is nevertheless 
relevant as it indicates that in order to demonstrate compliance to the SFAIRP principle it is necessary to 
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have an effective process for managing risk. The National Rail Safety Guideline document [6] presents the 
following characteristics of a good decision-making framework in their Table 3, reproduced below: 
 

Decision criteria 
and decision 

making process 
specified and 
transparent 

The criteria applicable to decision making and the process by which 
decisions are to be made need to be transparent and known from the 
outset to ensure that the process of assessment and evaluation remain 
objective and systematic.  
 
This is an important protection against the ‘goal posts moving’ in order to 
get the answer that is convenient or most advantageous from a narrow 
commercial perspective. 

Scope to apply a 
range of methods 

to assessment and 
evaluation process 

In most cases the comparison of safety benefits of a risk reducing 
measure and the costs of its implementation can be performed through 
direct judgement by stakeholders. 
 
However for wide reaching, expensive and subtle risk reduction 
measures, such as the introduction of a standard or additional technology 
a direct judgement technique is very difficult to justify. 
 
In such circumstances, social cost benefit analysis and other techniques 
may need to be applied. 

Record keeping 

Decisions that affect safety must be taken and the reasons for the 
decision must be recorded. Failure to take any decision is itself a decision 
that needs to be able to be defended in the future. 
 
It should be noted that the correct course of action may be to decide to 
take no action, but again the reasons for coming to that decision should 
be recorded.  
 
In all cases, both the actual decision and the way that it was reached 
should be able to be examined subsequently. 

 
In explaining the terms set out in the table, a particularly important point made in the paper is: 
 

The important aspect of the duty, established via the case law, is that it is not only what 
the duty holder knows, it is also what the duty holder ought reasonably to know about the 
available means of eliminating or controlling the risk. In general, this has been interpreted 
by the courts to be the knowledge available to someone in the position of the duty holder, 
that is, relevant industry knowledge. 

In effect, this establishes the minimum expectation for duty holders. If the duty holder 
knows of additional or alternative controls, or becomes aware of such, the duty obliges the 
duty holder to act on this knowledge by carefully considering the reasonableness of 
applying the risk elimination or risk control measure. 

Underlining has been added for emphasis. 
 
In summary therefore, the available literature suggests that it would be expected that to demonstrate 
compliance with the requirement to reduce risks SFAIRP it is necessary to ensure that: 
 

� a structured risk identification and risk management process has been applied; 
� all reasonable controls for the risk have been considered in the risk management process; and 
� controls have been rejected only if they have no impact on reducing the risk or if it is not 

reasonably practicable to apply the control. 
 
The following sections of this report therefore set out to demonstrate that these requirements have been 
met in assessing the controls necessary at the level crossings. 
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4.2 Requirements of Australian Standard AS1742.7 
Australian Standard AS1742.7 [3] provides extensive information on the requirements for signage at level 
crossings, including specific measures for warning signs and road markings. In addition, AS1742.7 also 
provides detailed calculations to determine when a level crossing has sufficient sight distance such that 
active warning devices are not mandatory. 
 
The two existing level crossings considered in this assessment already have signage that is generally in 
compliance with AS1742.7 and active warning devices. As such there is no requirement to assess these 
level crossings for compliance with the standard, however see Design Consideration 4 (Section 5.4) that 
addresses the need to ensure that compliance with standards is maintained. 
 
For the proposed level crossings, the requirements of AS1742.7 need to be considered to determine the 
sight distances such that active warning devices are not required. The proposed level crossings are both 
on the proposed rail spur, it is proposed that the rail spur will be single bi-directional line (Reference [2]) 
which is a necessary condition before passive warning devices can be considered. In order for passive 
warning devices to be installed, however, it is necessary to establish and maintain sight distances for a 
road user approaching, or stopped at, the level crossing. Figure 6 has been reproduced from AS1742.7 [3] 
to illustrate the sight distance (S3 in the diagram) that is required if no active warning devices and STOP 
or GIVE WAY signs are to be provided instead. 
 

Figure 6: Extract from Reference [3] showing calculation for sight distances 
 
The calculation for determining the S3 sight distance is given in AS1742.7–2007 as: 
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The terms used in the equation are: 
 

Term Definition Value used in 
this assessment Source for value used 

S3 
Minimum sight distance required of an 
approaching train to be calculated 

VT Maximum speed of train approaching the 
level crossings 80 kmh-1 Reference [2] 

J Sum of perception time and time to 
depress clutch 2.0 seconds 1742.7–2007 [3] default value 

GS Grade correction factor 1 1742.7–2007 [3], Assumption 7 

WR Width of the travelled way not applicable, see note below 

Z Angle between the road and the railway at 
the level crossing 90� Assumption 1 

WT Railway gauge 1.067 metres Assumption 2 

CV Clearance from the vehicle stop line to the 
nearest rail 3.5 metres 1742.7–2007 [3] default value 

CT Safety margin from the vehicle stop line on 
the departure side of the level crossing 5 metres 1742.7–2007 [3] default value 

L Length of design vehicle 19 metres 1742.7–2007 [3] design value for semi-
trailer, see also Assumption 3 

a Average acceleration of the design vehicle 
in starting gear 0.36 ms-2 1742.7–2007[3] design value for semi-

trailer 
 
Note: since the value for Z is 90�, the term tan Z does not resolve to a number, which may suggest that 
the equation cannot be solved. Examination of the equation, however, shows that the term tan Z is used 
to determine additional warning time that is required when the road approach is not exactly perpendicular 
to the railway. It has been assumed that at the proposed level crossings, the angle between the road and 
the rail line will be exactly 90� (Assumption 3), therefore the additional warning time is not required. The 
equation has therefore been calculated with the zero being used in place of the term ��

��� �
.  

 
Inserting values into the equation gives: 
 

�� �
��

���
��� � �

�����

��� ���
� ������� � � � ��

����

�

�

� �������������� 

 
This result means that STOP signs could be used at the proposed level crossings provided that road 
users have at least 342 metres unimpeded visibility of an approaching rail vehicle. Importantly this visibility 
must be available at all times of day and night, and in all weather conditions for which the level crossing is 
operational for rail traffic and road users. The sites of the proposed level crossings are on flat terrain 
where there is currently no obstructions to achieving this sight distance. Refer to Design Consideration 3 
(Section 5.3) for interpretation of this result. 
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4.3 Requirements of Australian Standard AS7658 
Australian Standard AS7658 (Reference [4]) provides a number of specific requirements for infrastructure 
and warning devices at level crossings including, inter alia, requirements for draining and road surface 
condition at a level crossing. 
 
Whilst, for the most part, AS7658 does not address selection of traffic control and warning devices at level 
crossings, Appendix B of the standard does address specific considerations where determining warning 
devices for vehicular road users at level crossings. These requirements are reproduced in full in 
Appendix A (Section 6) of this report and identified some specific issues to be addressed at the level 
crossings. Appendix A provides references to the Design Considerations in Section 5 which address any 
issues identified. 

4.4 Expected Outcomes of an ALCAM Assessment. 

"�"�� #����$�� ��%&�%'�
The Australian Level Crossing Assessment Model (ALCAM) is widely used in Australia and New Zealand 
to assess safety risk at level crossings. Use of information from the ALCAM is mandated in Section A.4(4) 
of Reference [4] and recommended in Section 2.5.1(d) of the same document. Failure to give 
consideration to results of an ALCAM assessment could therefore be considered as failing to comply with 
best practice. 
 
Whilst the ALCAM may be widely used, it is important not to confuse popularity of the model with accuracy 
of the model. The method of calculation used in the model has not been made available for scrutiny, and a 
report commissioned by the ALCAM Committee [7] shows that in some circumstances the risk scores 
generated by the ALCAM do not correlate at all with actual accident rates. Therefore, whilst the results of 
an ALCAM assessment may be used to inform an assessment of level crossing safety risk, they should 
not be used to replace good engineering judgement. 
 
Access to the ALCAM is carefully controlled by the ALCAM Committee which operates with no official 
mandate and, to date, has not published any guidelines on how the model can be accessed. Informal 
advice from the ALCAM Committee is that access to the model is provided only to accredited rail 
infrastructure managers. Therefore, despite the need to access the ALCAM to comply with best practice, it 
is not possible for the ALCAM to be accessed for the purposes of the assessment described in this report. 
 
Mr Peter Hughes, who performed the assessment detailed in this report, has an intimate knowledge of the 
ALCAM; based on Mr Hughes’s expert knowledge, this report describes the results that could be expected 
if an assessment were undertaken using the current version of the ALCAM. 

"�"�� ����!���
The ALCAM assessments relied on Assumptions 4 to 6 (see Section 2.5), viz: 
 

� all rail vehicles approaching the level crossings will be operating in accordance with the 
procedures of the rail operator; in particular rail vehicles will be appropriately conspicuous and 
using headlights in accordance with rail operator’s procedures; 

� no shunting operations occur on the railway line in the location of any of the level crossings; and 
� the lighting levels at the level crossings are no lower than the surroundings in which the level 

crossings are located. 
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Results for Level Crossing 1: Duke Street 
 
It is expected that the ALCAM would indicate a HIGH risk score due to following potential accident 
mechanisms: 

� short stacking; and 
� queuing. 

 
Use of the controls ‘queue relocation’ in the ALCAM model is likely to reduce the risk score to a low level: 
Design Consideration 1 addresses ways in which the safety issues can be addressed. 
 
Results for Level Crossing 2: Davidson and Bridge Streets 
 
It is expected that the ALCAM would indicate a HIGH risk score due to following potential accident 
mechanisms: 

� presence of adjacent distractions; 
� short stacking; and 
� queuing. 

 
Use of boom barriers in the ALCAM model is likely to reduce the risk to a low level: Design Consideration 
2 addresses ways in which the safety issues at this level crossing can be addressed. 
 
Results for Level Crossings 3 and 4: proposed level crossings on Jondaryan-Sabine and Childs Roads 
 
It is expected that the ALCAM would indicate a HIGH risk score due to following potential accident 
mechanism: 

� unable to see approaching rail vehicle, due to sun glare or temporary visual impediments. 
 
Design Consideration 3 addresses ways in which these safety issues can be addressed. 
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4.5 Best Practice Requirements 
Increasing concern over level crossing safety in Australia has led to increased reluctance to permit new 
level crossings to be installed. Section 2.1 of AS7658 [4] states: 
 

Before undertaking the design of a level crossing (including pedestrian level crossings), 
consideration shall be given to eliminating the need for the level crossing by alternative means of 
access, grade separation or closure in the case of existing level crossings. 

 
This position is reinforced in Section A.4 (Part 1) of the same document which states that elimination 
should be the first consideration for any level crossing: 
 

Where several possible options exist for mitigating a risk, the following hierarchy of controls shall 
be used, from most desirable to least desirable, to assist in determining the most appropriate 
control: 

1(a) elimination; 
1(b) substitution; 
1(c) engineering control; 
1(d) administration control; and 
1(e) personal protective equipment (PPE), e.g. air bags in vehicles, cyclist high 

visibility vests. 
 
A desire to remove level crossings is also stated in Strategy 9 of the Queensland Level Crossing Safety 
Group [8] which is to “eliminate level crossings where appropriate”; this point is extended in the draft 
Consolidation of Public Level Crossings standard [9] which states “level crossing consolidation [ie closure] 
is crucial for public safety and economic development”. 
 
Therefore when considering new rail lines it is always necessary to consider if the line can be constructed 
without the need for level crossings. Alternatives to introducing level crossings at the proposed sites are: 
 

1. not constructing a railway line; 
2. constructing the railway line on a different route that does not require level crossings; or 
3. construction of grade-separated crossings, ie bridges or underpasses. 

 
Each of these options is considered in the following sections. 

"�(�� �)������*�+���,����
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The railway line is being proposed as part of the development of the New Acland mine, the discussion in 
this section is therefore predicated on the fact that development of the mine will go ahead. As such it will 
be necessary to transport coal from the mine by some means; with current technology, the only realistic 
alternative to rail transport would be road transport. 
 
While accurate data on the relative safety of road and rail transport is difficult to obtain, general figures are 
available. Reference [10] shows that in 2003 there were 6.7 road deaths involving articulated vehicles in 
New South Wales per million kilometres travelled. Whereas Reference [11] shows that in the same period 
in New South Wales there were 0.13 level crossing collisions – not fatalities – per million train kilometres 
travelled. The difference is between the rate of road deaths and level crossing collisions is a difference of 
a factor more than 50 when normalised by kilometres travelled. In terms of safety it is therefore obviously 
preferable to have heavy transport conducted by railway – even railways that use level crossings – than to 
use heavy road vehicles for a journey of the same length. 

"�(�� �)������*������
�,������ ��
	�!-	��!�������	���$$�
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�����
Examination of the geography around the mine shows that any rail route from the proposed mine would 
inevitably require the rail line to cross existing roads. Therefore this option would require closure of public 
roads which is impractical. 
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Grade separated crossings – bridges or underpasses – remove the possibility of a collision even when 
vehicles from the different modes arrive at the crossing at the same time. As such grade separations can 
be considered as an elimination control and are therefore the most preferable control for road and railway 
crossings. However there is a substantial cost involved with grade separation which is typically orders of 
magnitude greater than level crossings. Recent proposals for grade separation in Queensland have 
identified costs greater than $10million per crossing. 
 
References [12] and [13] demonstrate that the societal safety risk of level crossings, is very low compared 
with other risks that are accepted on a daily basis. Prima facie it is therefore not clear that the expenditure 
for grade separation is justified in terms of reducing the risk so far as is reasonably practicable. When 
considering the overall impact on the community of building, possibly very large, bridges in flat arable 
country, there is certainly no immediately compelling argument for the introduction of grade separation. 

"�(�" ��..	
���$������)
	,��,��
�/��
�.�����
 
Sections 4.5.1 to 4.5.3 have identified that there is no clear argument for elimination of the level crossings. 
Therefore there is a responsibility to consider the next controls in the hierarchy. Design Consideration 3 in 
Section 5.3 discusses options for substation and engineering controls that can be applied at the proposed 
level crossings. 
 

  



New Acland Mine Level Crossings Assessment 
 

Derwent Group 310-13-0012-D01 Page 18 of 31 
 

5 Design Considerations 
This Section provides a set of Design Considerations which, if they were all implemented, could be 
expected to meet the requirements of the sources identified. These Design Considerations do not 
preclude further action being taken at the discretion of the party responsible for managing the site. 

5.1 Design Consideration 1: Address short stacking at Duke Street Level 
Crossing 

The Duke Street Level Crossing is generally in very good condition with active warning devices that are 
clearly visible to approaching road users. As shown in Figure 2 (Section 3.1.1) the level crossing is 
located close to the intersection with the Warrego Highway. This proximity with the highway intersection 
presents a safety hazard due to queuing, and in particular, short stacking of vehicles turning right from 
Duke Street onto the highway. 
 
During the site inspection, a 30-minute vehicle count was conducted at the level crossing. In this period 
one vehicle was observed short stacking from the highway junction over the level crossing as shown in 
Figure 7. 

 

 
Figure 7: Two-trailer vehicle observed during site visit 

overhanging level crossing whilst waiting to turn right onto Warrego Highway 
 

 
As the operation at the mine increases over time it can be expected that vehicle movements over the level 
crossing will correspondingly increase making occurrence of the hazard more and more common: the 
hazard of a collision between a rail vehicle and a short stacked at the level crossing is therefore not only a 
readily foreseeable hazard, but a hazard that can be expected to worsen over time. The operating rail 
speed at the level crossing is 80 kmh-1, a collision between a train and a truck, even an unloaded truck, at 
such speeds could have catastrophic consequences. 
 
As noted in Section 4.1, in complying with their obligation to do everything that is reasonably practicable to 
remove safety hazards from the railway, railway infrastructure managers are required to give 
consideration to, inter alia, the degree of harm that would result if the risk eventuated. Given the very 
serious potential consequences it can be expected that in order to meet the obligation to reduce safety 
risk so far as is reasonably practicable, the railway infrastructure would be obliged to give consideration to 
all available controls, even if these controls involve a significant degree of cost. 
 
There are two key ways in which the risk of short stacking at the level crossing could be removed or 
reduced: 

� operational controls; or 
� infrastructure controls. 

Rear of vehicle exactly level with rail line, and therefore encroaching on the 
kinematic envelope of a rail vehicle. 
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Operational controls to reduce the risk at the level crossing would require procedures to ensure that long 
vehicles – ie vehicles longer than the safe stacking distance from the level crossing to the highway – 
never use the level crossing to turn right onto the highway, or use the level crossing only at times when it 
is known that there will be no rail traffic. 
 
Both of these controls introduce their own difficulties. To provide a blanket ban on long vehicles turning 
right from Duke Street onto the Warrego Highway is likely to create operational problems for the vehicles. 
The vehicles are turning right for a reason and there is no clear alternative route where the vehicles could 
enter the highway to travel west. 
 
On the other hand, to be sure that the line will be clear from rail traffic whenever a long vehicle needs to 
turn right would require a procedure for coordination between the vehicle driver and the train controller. 
Such a procedure may be difficult to implement, especially if there are a relatively large number of 
vehicles requiring right turns during a day. Consideration would need to be given to how the 
communication should occur, and whether the additional work load on train controllers would allow them 
to perform their other duties safely. Implementation of such a procedure would therefore require a 
substantial degree of coordination with the railway network manager. 

(���� 0�$
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Option 1: Provide traffic signals at the intersection of Duke Street and the Warrego Highway 
 
One option for an infrastructure control would be to provide traffic signals at the intersection between 
Duke Street and the Warrego Highway. The road layout and cycle of the signals should be designed to 
prevent queuing over the level crossing, especially when there is a rail vehicle approaching the level 
crossing. The road traffic signals should be coordinated with the level crossing warning to ensure that 
there is never a conflict between the traffic lights and level crossing warning. 
 
Option 2: Change the road geometry 
 
The site inspection showed that the land adjacent to Warrego Highway opposite Duke Street is currently 
unused and therefore it would be possible, in theory, to change the road geometry to reduce the safety 
risk arising from short stacking over the level crossing. The assessment detailed in this report has not 
identified ownership of the land, and it is acknowledged that making changes to the road geometry is a 
significant undertaking. As noted above, however, the safety risk associated with short stacking would 
require consideration to be given to even very significant undertakings. Figure 8 illustrates a possible 
realignment of the highway that could address the risk. 
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Figure 8: Consideration for possible road geometry changes to address short stacking 

 
The level crossing panel should be clearly marked with yellow box hatching and keep clear signs. Warning 
lights at the level crossing should have appropriate shielding to prevent sun glare or reflection from 
obscuring activation of the warning to road users. 

5.2 Design Consideration 2: Address hazards at Davidson and Bridge 
Streets 

The current layout of the level crossing in Oakey at Davidson and Bridge Streets creates a number of 
hazards as discussed in Sections 5.2.1 to 5.2.3 below. 

(���� #������!���!�,
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Although not shown in Figure 3, there is an unused railway line extending from the main line with a level 
crossing on Bridge Street. Whilst the railway and the level crossing are unused, the level crossing is 
nevertheless equipped with what appear to be fully operational warning lights. Figure 9 is a modification to 
Figure 3 showing the location of the unused level crossing, and a photograph of the rail line and warning 
devices. 

    
Figure 9: Unused level crossing on Bridge Street 

 
The presence of an unused level crossing provides a distraction to road users, especially road users who 
may be turning right from Bridge Street onto the Davidson Street level crossing. Furthermore an unused 
level crossing cannot create vigilance in the minds of road users who regularly use the level crossing, in 
fact the opposite is more likely: road users who regularly use an unused level crossing may become 
familiar with traversing a level crossing without ever expecting a rail vehicle to be present. It is easy to 
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imagine that the same behaviour could be transferred to the Davidson Street Level Crossing to the point 
where road users do not look expect rail vehicles at that level crossing either.  
 
Since the level crossing is clearly unused, Figure 9 shows terminated rails, removal of the warning 
devices can only improve safety at the Davidson Street Level Crossing. 

(���� 
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The road layout at the level crossing is unusual for road users approaching from the northern direction. 
Figure 10 shows the arrangement of road user priorities on the approach to the level crossing. 
 

 
Figure 10: Arrangement of road user priorities and potential hazard for vehicle A 

 
The priority flow for road users at the level crossing is from the eastern side of Davidson Street. Road 
users approaching from the west give way by waiting at the holding point as shown in Figure 10. There is 
a high level of vehicular traffic on Davidson Street: at the time of the site visit numerous vehicles were 
observed having to wait at the holding point. This road arrangement creates a safety hazard for use of the 
level crossing. Road User A in Figure 10 will be looking to the left waiting for a suitable gap in the traffic to 
move off. Given the high volumes of traffic, the road user may have to move into a small gap and 
accelerate quickly towards the level crossing. Moving away quickly may distract the road user from 
looking at the warning lights located beside the level crossing. The problem of Road User A not seeing the 
warning lights would be exacerbated at times when a low sun in the afternoon is shining directly onto the 
warning lights, possibly making it impossible to tell if they are activated. In this scenario creates a real 
possibility of Road User A moving away from the holding point directly into the path of an approaching rail 
vehicle. 

(���� 1������2�� �
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During the site visit, a large number of road vehicles were observed using the level crossing, including a 
number of heavy vehicles. The proximity of the level crossing to Bridge Street creates a high possibility of 
queuing over the level crossing from vehicles waiting to turn onto Bridge Street. 

(���" ��..	
���$� 	3	
���	��
	�������	����
�������
�����!���!�,
��������
The hazards identified in Sections 5.2.1 to 5.2.3 pose a number of serious issues that need to be 
addressed at the level crossing in order to demonstrate compliance to legislation [5] to reduce safety risk 
SFAIRP. The following controls should be applied to remove the hazards: 

� removal of distractions, especially removal of unused level crossing warning devices on Bridge 
Street; 

AA

Give Way holding point 

Priority road vehicle flow 

Direction of low sun 
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� changing priorities of vehicles approaching the level crossing from the northern approach; 
� changing road geometry if possible to create a T-intersection to replace the existing Y-shaped 

intersection; 
� improved visual warning to road users of an approaching rail vehicle: improving visual warning 

should give consideration to the use of boom arms which provide an obstruction across the full 
width of the approach lane to indicate that it is not safe to enter the level crossing; 

� controls to improve visibility of the level crossing and reinforce the need not to queue over the 
level crossing – controls would include yellow box hatching on the road pavement, and backing 
boards for flashing lights; and 

� controls to reduce or remove queuing and short stacking at the level crossing. 
 
Given that substantial works may be required at the level crossing it is recommended that a more detailed 
investigation is undertaken, in particular work would be required to understand the reason that the unusual 
Y-shaped intersection was constructed. 

 

5.3 Design Consideration 3: Consider active warning devices at the 
proposed level crossings 

Section 4.2 shows that if a sight distance of 342 metres can be maintained in each direction for road users 
stopped at the level crossing, then the level crossings meet the criteria for only STOP signs to be installed 
and do not require active warning devices. Inspection of the level crossing sites shows that it is likely that 
such sight distances could readily be obtained. Therefore it can be shown that passive signs will meet the 
criteria of the applicable Australian Standard. 
 
To ensure compliance with the standard, however, it would be necessary for the sight distances to be 
maintained at all times when rail vehicles are operating over the level crossing, including in times of low 
sun, in fog, when there is smoke, or extreme rain that may obscure visibility of an approaching rail vehicle. 
If it is not possible to maintain the required sight distances then other controls would need to be invoked to 
ensure that the standards are met. 
 
When considering the requirements of Australian Standards, however, it is very important to note that 
meeting the requirements of Australian Standards is not necessarily sufficient to fully meet the 
requirements of legislation which: the Queensland Transport (Rail Safety) Act [5] makes no reference to 
Australian Standards. Instead, as noted in Section 4.1, Queensland legislation requires that railway 
managers reduce safety risk so far as is reasonably practicable, and that if the railway manager knows of 
additional or alternative controls, or becomes aware of such, [they are obliged] to act on this knowledge by 
carefully considering the reasonableness of applying the risk elimination or risk control measure. It may 
therefore be necessary for a railway manager to go beyond the requirements of Australian Standards and 
install active warning devices if these are a reasonably practicable control to reduce the safety risk. 
 
Although evidence on the relative efficacy of warning devices at level crossings in Australia is scarce and 
tentative, Reference [7] provides some indication that level crossings with active warning devices present 
a lower safety risk than those with only passive warning devices. Therefore to comply with legislative 
requirements, if a railway manager were to use only passive warning devices at a level crossing, there 
would be a requirement for the railway manager to demonstrate the installation of active warning devices 
would not be reasonably practicable to implement. It is not clear that in constructing the proposed rail spur 
it would be possible to demonstrate that it is not reasonably practicable to install active warning devices. 
 
Reference [14] describes research that is currently underway to investigate whether low-cost active level 
crossing warning devices (devices that cost only 20% or less of a conventional active warning device) can 
be installed at level crossings in Australia. Given that research project described in [14] is due to end in 
mid-2014 and that construction of the spur line has not yet begun, it would seem natural that the railway 
infrastructure manager would be expected to review the results of the research project with a view to 
implementing an active warning device, possibly a low-cost device, at the level crossing. At this stage it 
appears likely that there would be case that installation of active warning devices – especially low cost 
warning devices – would be reasonably practicable. Given that development of the New Acland mine is 
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estimated to cost $700 million (Reference [15]), installation of low-cost active warning devices at both 
proposed sites can be expected to be substantially less than one hundredth of one percent of the cost of 
development of the mine. 
 
When designing the proposed level crossings, as well as giving consideration to active warning devices, it 
will be necessary to ensure that other hazards are addressed including: 

� ensuring that queuing and short stacking hazards do not occur, in particular the level crossings 
should be situated sufficiently far from any road traffic holding point such that stopped traffic will 
not encroach on the level crossings; 

� the road surface should be adequate to allow a stopped semi-trailer (see Assumption 3) to 
accelerate away from and move smoothly over the level crossings – in particular sealed road 
pavement should be provided at the level crossing on Childs Road – and there should be no 
hump or dip that would impede any vehicle;  

� warning devices should be sufficiently conspicuous in all environmental and weather conditions, 
including at times of the day when there is low sun that could cause glare or reflections on 
warning devices; and 

� road pavement markings and signs should be provided in accordance with AS1742.7 [3] and 
AS7658 [4], including: 

o RAIL-X road markings, 
o public response phone number, 
o RX-9 width marker assemblies, 
o advanced warning signs, and 
o confederate flag R6-25 signs. 

5.4 Design Consideration 4: Compliance monitoring and maintenance at 
all level crossings 

The railway infrastructure manager should establish a system of programmed and as-required inspections 
and maintenance to ensure full compliance to AS1742.7 [3] and AS7658 [4] at all times. There should be 
effective maintenance regimes to detect and correct any deterioration of warning equipment and to ensure 
that sighting of warning devices is not impeded over time, for example by vegetation growth. In particular 
Level Crossings 1 and 2 (Duke Street and Davidson Street) should have compliance monitoring 
programmes to detect queuing or short stacking that may encroach on the level crossing. If it is identified 
that there is a safety risk from queuing or short stacking then actions should be taken to address the risk. 
 
All active warning devices should be high-integrity devices that are compliant with the railway’s type 
approval required and are fail-safe such that any failure of the device causes a warning to be provided to 
road users, and also provides an alert to the railway infrastructure manager. 
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5.5 Design Consideration 5: Removal of Duke Street western level 
crossing 

During the assessment described in this report consideration was given to the western level crossing on 
Duke Street, shown in Figure 11 below. 
 

 
Figure 11: Duke Street western level crossing 

 
If development of the New Acland Mine can be expected to increase road traffic at the level crossing at 
the eastern end of Duke Street, then it is not inconceivable that some additional traffic will also access 
Duke Street from the Warrego Highway via the western level crossing. Whilst consideration of the western 
level crossing was outside the terms of reference for the assessment described in this report, it has been 
given consideration in this report for the sake of completeness. 
 
It is noted that Duke Street is a narrow, sealed road that is not particularly suitable for heavy vehicles. As 
such it can be expected that it would not be a preferred route for heavy vehicles travelling to or from the 
mine. However increased use of the eastern level crossing by heavy vehicles may lead to traffic 
congestion at that site and encourage light vehicles to seek alternative access by using the level crossing 
at the western end of the road. 
 
The western level crossing is significantly different to the eastern level crossing: the road is not fully 
sealed, there is a considerable hump to access the level crossing from the highway, and there are no 
active warning devices. As such there is a risk of vehicles grounding or being stuck on the level crossing, 
and of road users not being adequately aware of an approaching rail vehicle especially at times when low 
sun may interfere with good visibility of the rail line. 
 
It is also not clear that the western level crossing has significant utility to road users. If the level crossing 
were closed then a road user would have to cross at the eastern level crossing which is approximately 
600 metres away, therefore inconveniencing road users by a total distance of no more than 
1.2 kilometres. Given that Strategy 9 of the Queensland Level Crossing Safety Strategy 2012-2021 [8] is 
to eliminate level crossings where appropriate, it is clear that as part of the works to address level 
crossing safety issues in the area consideration should be given to liaising with the road authority with a 
view to eliminating the western level crossing on Duke Street. 
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