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The Transport Accident Investigation Commission 

Te Kōmihana Tirotiro Aituā Waka 

No repeat accidents – ever! 

“The principal purpose of the Transport Accident Investigation Commission (TAIC) shall be to 

determine the circumstances and causes of accidents and incidents with a view to avoiding 

similar occurrences in the future, rather than to ascribe blame to any person.” 

Transport Accident Investigation Commission Act 1990, s4 Purpose  

 

The Transport Accident Investigation Commission is an independent Crown entity and 

standing commission of inquiry. We investigate selected maritime, aviation and rail accidents 

and incidents that occur in New Zealand or involve New Zealand-registered aircraft or 

vessels.  

Our investigations are for the purpose of avoiding similar accidents in the future. We 

determine and analyse contributing factors, explain circumstances and causes, identify safety 

issues and make recommendations to improve safety. Our findings cannot be used to pursue 

criminal, civil or regulatory action. 

At the end of every inquiry, we share all relevant knowledge in a final report. We use our 

information and insight to influence others in the transport sector to improve safety, 

nationally and internationally. 
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Notes about Commission reports 

Kōrero tāpiri ki ngā pūrongo o te Kōmihana 

Citations and referencing 

The citations section of this report lists public documents. Documents unavailable to the 

public (that is, not discoverable under the Official Information Act 1982) are referenced in 

footnotes. This report does not cite information derived from interviews during the 

Commission’s inquiry into the occurrence. 

Photographs, diagrams, pictures 

The Commission owns the photographs, diagrams and pictures in this report unless 

otherwise specified. 

Verbal probability expressions 

For clarity, the Commission uses standardised terminology where possible.  

One example of this standardisation is the terminology used to describe the degree of 

probability (or likelihood) that an event happened or a condition existed in support of a 

hypothesis. The Commission has adopted this terminology from the Intergovernmental Panel 

on Climate Change and Australian Transport Safety Bureau models. The Commission chose 

these models because of their simplicity, usability and international use. The Commission 

considers these models reflect its functions. These functions include making findings and 

issuing recommendations based on a wide range of evidence, whether or not that evidence 

would be admissible in a court of law. 

 

Terminology Likelihood  Equivalent terms 

Virtually certain > 99% probability of occurrence Almost certain 

Very likely > 90% probability Highly likely, very probable 

Likely > 66% probability Probable 

About as likely as not 33% to 66% probability More or less likely 

Unlikely < 33% probability Improbable 

Very unlikely < 10% probability Highly unlikely 

Exceptionally unlikely < 1% probability  
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Figure 1: Locomotive DL9607, the lead locomotive of Train 391 

(Credit: nzrailphotos.co.nz) 
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Figure 2: Location of accident 

(Credit: Toitū Te Whenua Land Information New Zealand) 
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1 Executive summary 

Tuhinga whakarāpopoto 

What happened 

1.1 At about 1520 on Thursday 13 May 2021, a two-person team was engaged in road-

marking activities at Saunders Road level crossing, some 5 kilometres northeast of 

Marton. 

1.2 The team consisted of a paint applicator operator (the operator), who was conducting 

work on the road next to a truck on the south side of the crossing. The operator was 

assisted by the truck’s driver, who was sitting in the right-hand side of the truck cab in 

readiness to move when instructed by the operator. 

1.3 The operator was in the process of painting yellow limit lines that designated the safe 

area for vehicles to stop at the crossing, when they felt the paint hose pulling away 

from them as it tightened up. 

1.4 The operator looked up to see that the driver had moved the truck and was 

proceeding towards the north side of the crossing. 

1.5 The operator called out to the driver to stop the truck as the work on the south side 

was not complete. The driver immediately stopped on the railway track. 

1.6 The operator then noticed a train rounding a bend approximately 260 metres 

northeast of the crossing. 

1.7 The operator shouted to the driver that a train was coming, but for reasons unable to 

be determined the driver did not get out of the truck or move it off the crossing. 

1.8 At 1526 the 556-metre-long, 699-tonne train was travelling at 72.7 kilometres per hour 

when it struck the truck on its right-hand side. The truck driver received fatal injuries. 

Why it happened 

1.9 Although the crossing markings were within 5 metres of the railway track, a permit to 

enter had not been sought from the rail access provider (KiwiRail) by the road-marking 

company, as required by the Railways Act 2005. 

1.10 Had a permit to enter been sought, it is almost certain KiwiRail would have required 

additional protections to be in place before the commencement of the work. 

1.11 The reason for the driver moving the truck before they were instructed to do so by the 

operator could not be determined. It is about as likely as not that the driver was 

watching the operator painting the markings and moved the truck prematurely under 

the assumption that the operator had finished what they were doing. 

1.12 Safety for pedestrians and vehicles using level crossings is on the Transport Accident 

Investigation Commission’s (Commission’s) watchlist of serious transport safety 

concerns. 

1.13 As a result of this accident the Commission has recommended that KiwiRail review its 

permit-to-enter process by working with road-controlling authorities and those 

requiring permits to enter to ensure that provision is made for the practicable 
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requirements for non-static and short-term work at multiple locations within the rail 

corridor. 

1.14 The Commission has recommended that KiwiRail review its permit-to-enter process to 

ensure that any associated costs and requirements are not prohibitive to the 

completion of safety-critical work, and that the charging of fees for permits to enter is 

in accordance with the Railways Act. 

What we can learn 

1.15 Any work within the rail corridor poses an inherent but manageable risk, even if that 

work is not railway related. Undertaking this work without the knowledge of the rail 

access provider, and without appropriate protections for workers (including 

appropriate risk training), may increase that risk to a dangerous level. 

1.16 Anyone in the vicinity of the rail corridor, whether engaged in work activity or not, 

should expect rail traffic at any time. 

1.17 Safety-critical communication equipment should be designed and operated in a 

manner that avoids the potential for misunderstanding. 

Who may benefit 

1.18 Road users, road-controlling authorities, roading contractors and people involved with 

the planning and approval of work around road/rail interfaces may all benefit from the 

findings and recommendations in this report. 

 

 

Figure 3: View towards worksite from southern side of crossing 
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2 Factual information 

Pārongo pono 

Narrative 

2.1 At about 07301 on Thursday 13 May 2021, a truck driver (the driver) commenced work 

at their place of employment in Palmerston North. 

2.2 The driver carried out various duties while waiting for the other member of their team, 

a paint applicator operator (the operator), to arrive at the Palmerston North premises. 

2.3 At about 1000 the operator arrived, and the two-person team began preparations to 

start their road-marking tasks at various locations in the Rangitīkei/Manawatū area. 

2.4 At about 1030 the team left the Palmerston North premises in a 2007 Hino Dutro truck 

(the truck), which had been fitted out as a mobile road-marking plant (see Figure 4). 

 

 

Figure 4: Similar road-marking truck 

 

 

2.5 At about 1105 they arrived at their first road-marking location. 

2.6 At 1145 a KiwiRail train driver arrived at work at the Palmerston North depot and 

began preparations for their day’s duties.  

2.7 At 1230 the train driver drove by road to Hihitahi, 60 kilometres northeast of the 

accident location, to carry out a crew change with another train driver and take over 

the running of a freight train. 

2.8 At about 1350 the crew change took place at Hihitahi, and the train driver began 

driving Train 391, powered by locomotive DL9607, southwest towards Marton. 

 
1 Times used in this report are expressed in the 24-hour format based on New Zealand Standard Time. 
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2.9 At about 1510 the road-marking team arrived at Saunders Road to paint road markings 

on either side of the Saunders Road level crossing (the crossing), which was located at 

the 185-kilometre mark on the North Island Main Trunk railway line.  

2.10 After a brief assessment of the task, the operator began painting the road markings 

while the driver remained in the truck, parked to the right and in sight of the operator’s 

work area. 

2.11 At about 1525 the driver moved the truck from the position in which it was parked and 

started to drive over the crossing to the other side of Saunders Road. 

2.12 The operator, who was still in the process of painting the road markings, felt the paint 

hoses go taught as the truck moved. 

2.13 The operator called out to the driver to stop as they had not finished painting. 

2.14 The driver stopped the truck directly on the railway track and a short conversation took 

place between the driver and the operator. 

2.15 At this time Train 391 rounded a right-hand curve approximately 260 metres east of 

the crossing and the train driver sighted the truck. 

2.16 At 1526:01 the train driver sounded the locomotive’s horn for 5.4 seconds to warn the 

truck driver. The operator also called out to the driver that a train was coming. 

2.17 At 1526:06 the train driver applied the train’s emergency brake. 

2.18 At 1526:09 Train 391, travelling at 72.7 kilometres per hour, collided with the right-

hand side of the stationary truck. The truck was shunted on impact about 30 metres 

southwest of the crossing and came to rest against a signal equipment box on the 

northern side of the track (see Figure 5). 

2.19 At 1526:36 Train 391 came to a standstill 348 metres past the point of collision.  

2.20 At 1526:47 the train driver contacted train control and emergency services were 

notified. 
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Figure 5: View to the southwest from the crossing 

 

Personnel information 

2.21 The driver held a full Class 1 driver licence, which was appropriate for the vehicle being 

driven at the time of the accident. 

2.22 The operator held a level one Site Traffic Management Supervisor certificate. 

2.23 The train driver held all current certifications. 

Train/Vehicle information 

2.24 The train was being driven from a DL class locomotive. The train was 556 metres long 

and weighed 699 tonnes. The train was travelling below the maximum line speed at the 

time of the accident. 

2.25 The Hino Dutro truck had recently passed a safety inspection and had been issued with 

a certificate of fitness.2 The truck was extensively damaged in the collision and 

resultant fire. No mechanical examination was able to be conducted on the truck post-

accident. 

Meteorological information 

2.26 The weather was clear and sunny. Sunstrike (a condition that occurs in vehicles when 

the angle of sunlight hitting a windscreen creates glare that is difficult for a driver to 

see through) was not considered a factor. 

 
2 A certificate of roadworthiness issued once a vehicle passes a safety inspection conducted by a certified 

inspection agency. 

final position of truck locomotive DL9607 

stopped 348 m beyond 

the crossing 

direction of travel Train 

391 
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Recorded data 

Train data recorders 

2.27 The locomotive was fitted with a data-recording system known as Tranzlog. The 

Transport Accident Investigation Commission (Commission) was provided with verified 

Tranzlog data. The verified information has been used in this report where required. 

Site and wreckage information 

2.28 The truck was transported to a secure location by New Zealand Police. It was assessed 

as too badly damaged to be mechanically examined. A protection order was placed on 

the truck by the Commission, and it was further transported to the Commission’s 

secure facility. 

Medical and pathological information 

2.29 The driver’s post-mortem report was supplied to the Commission. There was no 

indication of the presence of alcohol or drugs. 

Previous occurrences 

2.30 No previous accidents had been reported at the crossing in records provided to the 

Commission. The accident had similarities to a previous Commission inquiry, RO-2019-

108 Piako Road (https://www.taic.org.nz/inquiry/ro-2019-108), in which safety issues 

relating to the road/rail interface were identified. 

https://www.taic.org.nz/inquiry/ro-2019-108
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3 Analysis 

Tātaritanga 

Introduction 

3.1 The risks posed by roadwork activities in close proximity to the rail corridor3 were the 

subject of the previous Commission investigation, RO-2019-108. 

3.2 The circumstances that define a rail corridor are dependent on multiple factors, 

including: 

• whether the rail existed first, and a road was built over it (road over rail) 

• whether the road existed first, and the rail was built over it (rail over road) 

• whether the rail access provider owns the land surrounding the railway track or 

the rail runs through an urban area. 

3.3 For the purposes of this report, the term ‘rail corridor’ refers to anywhere within 5 

metres of the centre of the railway track (see Figure 6). 

3.4 Rail access providers have clear expectations that any work within the rail corridor will 

be notified, and where required a permit to enter4 (PTE) will be granted before the 

work can take place (see Appendix 2). 

3.5 The Commission has attributed the issue of people not seeking or not being aware of 

the requirement to obtain PTEs to conduct work to three deaths as a result of two fatal 

accidents since late 2019. 

3.6 While the reason for the driver moving the truck onto the level crossing could not be 

determined with certainty, the following section analyses the circumstances 

surrounding the event to identify those factors that increased the likelihood of the 

event occurring or increased the severity of its outcome. It also examines safety issues 

that have the potential to adversely affect future operations.  

Background 

3.7 The road-marking crew assigned to carry out the contract for marking roads around 

various locations in the Rangitīkei/Manawatū area had been working together for 

several months. The crew consisted of the operator, who operated the paint applicator 

and carried out the road marking, and the driver, who acted as assistant to the 

operator. The driver remained in the truck and was tasked with ensuring the truck was 

correctly positioned and acting as a safety lookout for the operator. 

3.8 In the field, the operator was the senior person in the crew and acted in a team leader 

role, deciding how the work would be carried out and briefing the driver as necessary. 

3.9 The driver’s first language was not English but they were described as being proficient, 

although sometimes instructions would have to be drawn in diagram form to ensure 

they understood a plan of work.  

 
3 For the purposes of this report, the term ‘rail corridor’ refers to anywhere within 5 metres of the centre of the 

railway track.  
4 A document provided by KiwiRail allowing work to be conducted within the rail corridor once certain conditions 

have been met. 
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3.10 The crew reported to an operations manager. The operations manager was responsible 

for, among other things, organising the work, training employees and advising 

employees of any instructions required for the work they were tasked to do. 

3.11 Documentation provided to the Commission indicated that the contract on which the 

crew was working involved the marking of roads at 60 separate locations around the 

southern rural Rangitīkei region. Of those 60 locations, 12 involved work near level 

crossings. 

3.12 At Saunders Road the lines to be marked were measured at 4.75 metres from the 

centre of the track on the northern side, and 4.35 metres from the centre of the track 

on the southern side (see Figure 6). 

 

Figure 6: Aerial view of Saunders Road level crossing 

(Credit: Toitū Te Whenua Land Information New Zealand) 

 

3.13 A PTE is required from the rail access provider (in this case KiwiRail) for any work being 

conducted within the rail corridor.  

3.14 KiwiRail advised the Commission that a PTE was not requested by the company 

engaged to complete the work (in this case Roadmarking Services Limited) (the 

company), and therefore was not granted for work at the crossing. 

railway track 

both limit lines within 

5 metres of centre of 

track 

yellow limit line 

being painted by 

operator 

 

truck parked in this 

area prior to moving 

not to scale and some features 

modified for clarity denotes rail corridor boundary 
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The work contract 

Safety issue: Work within the rail corridor was undertaken without a PTE being obtained. As a 

result, potential risk-mitigation actions that were required prior to the issue of the PTE were not 

taken. Not obtaining a PTE increased the risks to road and rail users. 

3.15 On 20 August 2020 a contract had been issued by the Rangitīkei and Manawatū 

District Councils to the company to perform the maintenance of road markings in 

various locations in the Rangitīkei/Manawatū region. 

3.16 The contract stipulated a commencement date of 1 September 2020 and an estimated 

completion date of 31 August 2021. 

3.17 Documentation provided with the contract to work consisted of: 

• a work access permit (WAP) 

• a traffic management plan (TMP) 

• a list of conditions. 

3.18 The documentation was grouped together as Corridor Access Request E697607 and 

approved by an authorising agent of the Manawatū District Council on 20 August 

2020. 

3.19 Each of the documents provided a unique type of authorisation for the work to go 

ahead. 

3.20 The WAP specified the details of the proposed work as: 

Activity: Road Marking Maintenance 

Address: 10 GENERIC - Various Roads & Streets, ROAD MARKING, MANAWATU & 

RANGITIKEI ZONES 

Location in road: Carriageway 

WAP valid period: 01 September 2020 to 31 August 2021. 

3.21 The TMP was classified as a ‘generic’ TMP. The term ‘generic’ in this context meant it 

was a pre-formatted form approved for use on the road in general, without diagrams 

pertaining to a specifically named road or worksite. 

3.22 The TMP included diagrams explaining the setting-up requirements for various road-

marking situations, but did not include a diagram for working near a level crossing. 

3.23 The TMP form used by the road-controlling authority was the same form found in the 

Waka Kotahi NZ Transport Agency (Waka Kotahi) Traffic Control Devices Manual 

(TCDM) part 85 (the Code of Practice for Temporary Traffic Management, Section E, 

appendix A: Traffic management plans) (the Code). 

3.24 The pre-formatted form included checkboxes for applicants to complete. One of the 

checkboxes was titled ‘Road aspects affected’ and asked if pedestrians, property 

access, traffic lanes, cyclists or restricted parking would be affected, and a further 

checkbox asked if delays or queuing would be likely. 

 
5 Waka Kotahi is responsible for setting the requirements for the safe and efficient management and operation of 

temporary traffic management on all roads in New Zealand. At the time of the accident the Code of Practice for 
Temporary Traffic Management was the best-practice guideline for temporary traffic management in New 
Zealand. 
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3.25 Another checkbox was titled ‘Authorisations’ and asked if controlled street parking 

would be affected, if portable traffic signals would be used or permanent traffic signals 

be changed, if full carriageway closure would continue for more than five minutes and 

if a bus stop(s) would be obstructed by the activity. 

3.26 There was no checkbox in the document asking if the work would be taking place near 

a level crossing or within the rail corridor.  

3.27 If a checkbox for activity near the rail corridor had been included6, it may have 

prompted users of the TMP to take into consideration the potential dangers of working 

near the rail corridor, and to apply for PTEs. 

3.28 KiwiRail advised the Commission that, had a PTE been sought, the work would have 

required the presence of a rail protection officer7 (RPO) to accompany the road-

marking team. 

3.29 Had an RPO been present it is almost certain8 that rail traffic would have been 

prevented from entering the worksite and the accident would not have occurred. 

3.30 The Commission has made a previous recommendation (007/21) that the Secretary for 

Local Government provide leadership to and work with local authorities to ensure that 

TMPs identify any rail crossings within the vicinities of proposed work and that the rail 

access providers have been consulted to ensure that any additional safety 

requirements in relation to the road/rail interface are met. 

Non-application for a permit to enter 

3.31 The list of conditions provided with the WAP detailed the responsibilities of the person 

conducting the work. Of note is condition 4(a), which stated: 

4. The Utility Operator must: 

(a) carry out all Work in Transport Corridors in accordance with the Code and KiwiRail’s 

Specifications for Working in Railway Corridors. 

3.32 In this case the term ‘utility operator’ referred to the road-marking company. 

3.33 The inclusion of clause 4(a) in the document placed the responsibility on the company 

carrying out the work to obtain the necessary permissions from KiwiRail. However, it 

was not noted anywhere in the suite of documentation provided to the company that 

12 out of the 60 crossings (or 20 per cent) in the southern rural Rangitīkei contract 

were within the rail corridor. 

3.34 Not highlighting that work would be required near the rail corridor may have 

decreased the likelihood of the company considering the risks associated with this 

activity. 

3.35 The operations manager, in discussing the requirements of working near level 

crossings, referred to a document called ‘MOTSAM’ (Manual of Traffic Signs and 

Markings). The section of MOTSAM to which the operations manager referred had 

been replaced by Part 9 of the TCDM in 2009, some 12 years before this accident; 

however, it contained much the same information as the superseded MOTSAM. 

 
6 The New Zealand Guide to Temporary Traffic Management is scheduled to begin release in early 2023. The 

Commission has been advised that this new guide will include the necessary checkbox. 
7 A person qualified to protect work sites within the rail corridor. 
8 See the verbal probability expressions table on page ii.  
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3.36 The TCDM was a document provided by Waka Kotahi that stated its purpose in part as: 

… provides guidance on industry good practice including, where necessary, practice 

mandated by law… 

3.37 The TCDM further stated, regarding Part 9 level crossings: 

This part was developed with guidance from the Level Crossing Working Group, a standing 

group convened by the NZTA [NZ Transport Agency]. This group represents rail 

participants (KiwiRail and Federation of Rail Organisations of New Zealand (FRONZ)), road-

controlling authorities (RCAs), the Ministry of Transport and the NZTA. 

3.38 TCDM Part 9 section 5.3.4 Limit lines9 stated in part: 

Limit lines must be marked at right angles to the approach road centrelines, unless site 

constraints make this impractical, and every part of the line must be at least: 

⎯ 2.4m from the nearest rail edge (3m from the centreline of the nearest railway line), 

and further stated: 

Limit lines should normally be installed at the minimum permitted clearance from the 

railway line to ensure drivers are encouraged to stop where adequate restart views are 

available and to minimise the time for vehicles to clear the railway after stopping. 

3.39 During an interview, the operations manager stated they did not think a PTE was 

required for the work as they considered it was the council’s responsibility to ensure 

the lines to be marked were outside the rail corridor. This position was understandable 

given the information in section 5.2 of the TCDM – Responsibilities, which stated in 

part: 

As road marking at level crossings is generally outside the rail corridor it will 

normally be the responsibility of the RCA. Specific exceptions to this apply where the 

level crossing is a private granted level crossing or a rail operations level crossing where 

the rail access provider is responsible. The RCA must liaise with the rail access provider 

before installing any new road marking in the vicinity of a level crossing. Road marking 

contractors must ensure any necessary permit to enter has been obtained for any 

work that encroaches on the rail corridor [emphasis added]. 

3.40 Notwithstanding the operations manager being unaware of the change from MOTSAM 

to TCDM Part 9, it is of concern to the Commission that the best-practice document 

published by Waka Kotahi advised that markings should be positioned within the rail 

corridor for the purpose of road-user visibility, but did not include any advice or 

warning in that section that undertaking such work within the rail corridor would 

require permission from the rail access provider. 

3.41 Further to this, the section outlining road-marking responsibilities could have easily 

been interpreted to state that road markings were generally outside the rail corridor, 

and therefore would not require permits from the rail access provider. 

3.42 TCDM Part 9 Appendix C provides clear direction for working on or near level 

crossings; however, the presence of warnings or reminders in the relevant sections of 

best practice reference documentation could reduce the risk of road workers accessing 

the rail corridor without the necessary protections in place. 

 
9 Lines marked on the surfaces of roadways to indicate places where road traffic is required to stop for the 

purpose of complying with traffic signs and signals, including railway level crossings. 
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3.43 Waka Kotahi has taken action to address this safety issue, therefore the Commission 

has not made a recommendation. 

The limitations of the permit-to-enter process 

Safety issue 1: The permit-to-enter process does not adequately provide for the 

practicable requirements of non-static and short-term work within the rail corridor. This 

could disincline contractors from obtaining the necessary permissions. 

 

Safety issue 2: The costs of obtaining correct permits and establishing protection within 

the rail corridor are disincentives to follow the requirements and may increase risks to 

the safety of people working within the rail corridor. 

3.44 KiwiRail, being the main rail access provider in New Zealand, has robust procedures in 

place for granting access to work in the rail corridor. TCDM Part 9 Appendix C also 

references this process in section C4 – Permits to enter rail corridor, which states: 

Anyone who wishes to work in the railway corridor must obtain a PTE issued by the rail 

access provider or railway premises owner. This permit is required for all access onto the 

railway corridor regardless of: 

• the distance from the railway line 

• whether the railway line is operational or not  

• work being in a rail facility (eg, marshalling yards, depots, workshops where railway lines 

and level crossings are present). 

In electrified areas, the nature of the work to be undertaken may require an electrical 

safety permit to work. This permit will generally be required when working within 4m of 

overhead traction wires (train power supply lines). 

Both these permits are subject to a fee and, depending on the nature of the work, may 

require the rail access provider or railway premises owner to provide a protection 

employee at the working party’s cost. 

3.45 As stated above, a working party is expected and required to pay a fee for the PTE and 

the cost of a protection employee. While this arrangement may be acceptable for static 

worksites with known hours of operation, it may be impractical for the type of work 

conducted by road markers.  

3.46 Given the nature of the contract in which the company had engaged, the road-marking 

crew was travelling to multiple locations without a particular schedule, and only 

spending a matter of minutes at each location to refresh the existing road markings. 

3.47 KiwiRail’s website contained a PTE portal (https://www.kiwirail.co.nz/how-can-we-

help/access-the-rail-corridor/permit-to-enter) (see Figure 7). 

https://www.kiwirail.co.nz/how-can-we-help/access-the-rail-corridor/permit-to-enter/
https://www.kiwirail.co.nz/how-can-we-help/access-the-rail-corridor/permit-to-enter/
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Figure 7: KiwiRail permit to enter website portal 

(Credit: KiwiRail) 

3.48 Of note in the portal are two pieces of information directly under the large ‘click here’ 

link, the first stating “Please ensure that you supply a Purchase Order or Credit Card 

details on the form” and the second stating “Failure to have a current Permit to Enter 

when in the rail corridor is a breach of s73(1) and (2) and s75 of the Railways Act 2005”. 

3.49 The implications of the above are that PTEs must be paid for, and not obtaining a PTE 

is a breach of the Railways Act (the Act). 

3.50 Section 75(1) of the Act states in part: 

Despite anything in any other Act, no person may exercise a right under an easement, or 

construct or carry out work on, over, or under any railway infrastructure or railway 

premises, without having first sought and obtained the written permission of the licensed 

access provider or railway premises owner concerned. 

3.51 This section of the Act is quite clear that no-one should be working in the rail corridor 

without permission. 

3.52 Section 75(6)(b) of the Act states: 

A licensed access provider or railway premises owner— 

may not charge any amount for considering or deciding on a permission sought under 

subsection (1). 

3.53 KiwiRail’s Corridor Access Request portal (see Figure 8) provides costings for both 

permit and protection rates. 
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Figure 8: KiwiRail-estimated permit and protection rates at August 2022 

(Credit: KiwiRail) 

3.54 On this occasion, meeting KiwiRail’s requirements would have necessitated a PTE for 

each location within the rail corridor and also co-ordinating the timing to ensure the 

presence of an RPO before work could take place. In essence, the cost and availability 

of the PTE requirements may be prohibitive to many contractors. 

3.55 Further, section 75(6)(b) of the Act indicates that KiwiRail may not charge for a PTE.  

3.56 The costs of obtaining the correct permits and establishing protection within the rail 

corridor are a disincentive to follow the requirements and may increase risks to the 

safety of people working within the rail corridor. 

3.57 The marking of roads approaching level crossings is safety critical to both road and rail 

users. It is essential that this work be facilitated by both the road-controlling authority 

and the rail access provider to ensure a practical solution for those contracted to carry 

out the work. 

3.58 The Commission has made two recommendations in section 6 to address these issues.  

Other factors 

The driver 

3.59 During the inquiry the Commission investigated possible reasons for the driver to 

move the truck onto the level crossing. Interviews were conducted with work 

colleagues and the driver’s next of kin. 

3.60 These interviews indicated the driver had not been under any undue stress or fatigue 

leading up to the accident. 

3.61 Post-mortem results indicated the driver had not suffered a medical event or been 

under the influence of alcohol or drugs. 

3.62 Records of the driver’s mobile phone indicated that the phone was not being used at 

the time of, or immediately prior to, the accident. 
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3.63 The Commission found that it was about as likely as not that the driver was watching 

the operator painting the markings and moved the truck prematurely under the 

assumption that the operator had finished what they were doing. The driver then 

stopped the truck on the crossing when the operator called out, likely without 

registering the danger of doing so. 

3.64 If the driver had at any time been aware of the approaching train, it is likely that they 

would have attempted to analyse the situation and decide on the correct course of 

action (either trying to move the truck, and thereby saving their employer’s asset, or 

escaping from the truck, leaving it in the path of the train). Another factor that the 

driver may have considered was that the operator, along with the paint applicator and 

hoses, was at that stage deployed behind the truck. Had the driver moved forward to 

clear the crossing, the hoses and applicator would have been dragged into the path of 

the train. Had the driver reversed off the crossing they would have risked running over 

the operator and equipment.  

3.65 This decision-making process may have taken too long for the driver to react either 

way and get to safety. 

The work location 

3.66 The set-up of the work area was outside the usual operating method, in that the truck 

was parked beside the location where the operator was painting, instead of the usual 

position of the truck being parked in front of the operator (see Figures 9 and 10). 

 

Figure 9: View towards crossing from southern side 

(Credit: New Zealand Police) 

 

truck parked in this 

area before moving 

operator painting 

yellow limit line 

when truck moved 
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Figure 10: View south towards cattle stop 

(Credit: New Zealand Police) 

3.67 This position to the side was necessary due to the geographical constraints of the 

available area approaching the crossing. 

3.68 Parking the truck to the side of the operator’s work area avoided the truck blocking the 

entrance to the neighbouring farm or placing the paint hoses over the crossing. It 

further avoided the truck potentially driving over wet paint as it manoeuvred through 

the work area. 

3.69 The truck was fitted with a boom that allowed the paint hoses to swing in an arc 

around the truck so work could be conducted to the side. 

3.70 The operator reported that they had briefed the driver on what was required for this 

particular location and drawn a diagram, as it differed from the locations at which they 

had previously worked. The driver had appeared to understand this briefing. 

3.71 The driver’s ability at this location to observe the operator directly as they were 

working, instead of the usual routine of relying on instructions from the operator, may 

have led the driver to believe that the line marking was finished and the truck needed 

to be moved to the next area. 

The vehicle 

3.72 The Hino Dutro truck had a diesel engine and a manual transmission. It did not require 

drivers to have a special class of licence. 

yellow limit line 

painting incomplete 

truck parked in this 

area before moving 
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3.73 Its tare weight was 2390 kilograms, but it would have been heavier with the addition of 

the road-marking equipment and paint containers. 

3.74 It had a current certificate of fitness and had been inspected recently. The company 

had owned it for seven years. 

3.75 Mechanical testing was unable to be carried out on the truck due to the amount of 

damage sustained in the collision and resultant fire. 

Communication 

Key lesson: Safety-critical communication equipment should be designed and operated in 

a manner that avoids the potential for misunderstanding. 

3.76 Due to the nature of the work, the road-marking crew did not use hand-held radios to 

communicate. The working environment could at times be noisy due to road traffic, the 

paint compressor operating and the truck’s diesel engine running. It was also 

impractical for the operator to use a hand-held radio while they were engaged with the 

paint applicator and hoses. 

3.77 Instead, the paint applicator was fitted with a buzzer button (see Figures 11 and 12). 

When pressed the buzzer sounded in the cab of the truck. 

 

Figure 11: Paint applicator machine 
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Figure 12: Button arrangement on applicator handle 

3.78 The crew utilised a simple code for the buzzer: a short beep meant move forward, two 

beeps meant move back, and a sustained beep meant stop. 

3.79 In an interview with Commission investigators and in statements taken by Police at the 

scene, the operator stated they had not pressed the buzzer. 

3.80 The Commission considered the possibility that the buzzer had been knocked or 

bumped and sounded inadvertently, causing the driver to interpret a short beep to 

mean they were to move the truck. 

3.81 The Commission considered it unlikely that, even if the buzzer had been sounded 

inadvertently, it would have been enough of a prompt for the driver to move the truck 

forward immediately when, had they instinctively looked, they would have seen that 

the operator had not finished painting. 

3.82 Although it is not considered likely that the buzzer was activated inadvertently, there is 

a key lesson to the industry that safety-critical communication equipment should be 

designed and operated in such a manner that it avoids the potential for 

misunderstandings. 

Sighting distance 

Safety issue: The visible distance for road users at the crossing to sight approaching rail 

traffic was below the minimum requirement. 

3.83 There are 1388 public road level crossings in New Zealand. Of those public road level 

crossings, 715 (52 per cent) have active protection.10 In 2019 there were 419 crossings 

protected by flashing lights and bells and 296 had half-arm barriers and flashing lights 

and bells. The other 673 public road level crossings were protected with passive signs, 

either ‘Give Way’ or ‘Stop’ signs. The Saunders Road public road level crossing was one 

of 393 protected with ‘Stop’ signage. 

3.84 The Australian Level Crossing Assessment Model (ALCAM) is one of the assessment 

tools adopted by New Zealand that is used to identify key potential risks at all level 

 
10 Active protection includes all level crossing warning devices that are activated by an approaching train, 

including flashing lights, bells and barriers. It is contrasted by passive protection, which warns users of level 
crossings but does not alter this warning when trains are approaching. 
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crossings and to assist in the prioritisation of level crossings for upgrades. The ALCAM 

process involves collecting data by way of level crossing site surveys and collecting 

both train and road data from the respective rail and road authorities. The ALCAM 

assessment output data showed that the Saunders Road public road level crossing 

presented a relatively low risk; it rated 526 out of 1388 public road level crossings on 

the rail network. 

3.85 Level crossings in New Zealand are regularly assessed through various processes and 

issued risk scores. A risk score is part of an equation that determines the level of 

protection treatment required at a crossing. Protection treatments range from high-

level active controls (eg, half-arm barriers with lights and bells) to low-level passive 

controls (eg, give-way signs) dependent on the levels of risk. 

3.86 Passive controls are generally used where there are low volumes of both road and rail 

traffic, which make the likelihood of a collision low. The Saunders Road public road 

level crossing met the requirements for passive controls. 

3.87 Stop signs are used at level crossings where road users have insufficient time to sight 

approaching trains and stop before reaching the level crossing limit lines. 

3.88 The Saunders Road protection treatment consisted of compulsory stop signs on each 

side of the crossing, consistent with the level of risk assigned through the assessment 

process. 

3.89 The methods used to assess level crossing risk scores and assign priority to protection 

treatments are complex. A detailed description of the processes can be found in the 

Commission’s previous report RO-2020-101. An abridged version of RO-2020-101 

Appendix 1 is contained in Appendix 1 of this report for ease of reference. 

3.90 Sighting distance makes up part of the assessments. Against four criteria11 measured 

during the assessment, Saunders Road scored between 19.76 and 34.43 per cent of the 

minimum sighting distances required.  

3.91 However, other factors, such as the frequency of traffic over the crossing, also formed 

part of the assessment equation. 

3.92 Saunders Road had a low frequency of traffic, and the road terminated 20 metres south 

of the crossing at a cattle stop before a private roadway to farmland (see Figure 13). 

 
11 Sighting distances when looking to left and right approaching from the northern side, and looking to the left 

and right when approaching from the southern side. 
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Figure 13: Layout of Saunders Road area 

3.93 Although the responsibility for the maintenance of the road markings was under the 

jurisdiction of the Rangitīkei/Manawatū District Councils, the crossing essentially only 

existed to provide access to the neighbouring farm. 

3.94 As such, the risk score and level of protection treatment were considered adequate, 

and a higher level of protection treatment would not have been reasonably practicable 

for the crossing. 

3.95 KiwiRail advised the Commission that due to the crossing’s low risk rating it was not 

aware of any plans to change the level of protection treatment. 

3.96 The distance from the truck’s position on the crossing to the right-hand curve the train 

rounded before the train driver sighted the truck was measured as 260 metres. Based 

on the speed of the train, this distance would have taken eight seconds to travel. The 

train driver sounded the horn for 5.4 seconds before the collision. 

3.97 The train was travelling below the maximum line speed of 80 kilometres per hour for 

DL class locomotives when the train driver sighted the truck and began to brake. 

3.98 The time of 8 seconds from sighting, or 5.4 seconds from hearing the train, would have 

been sufficient for the 6.6-metre-long truck to clear the crossing had it started to move 

immediately from its stationary position across the track. 

3.99 The truck was stationary on the crossing prior to the train coming into view and did 

not move until the train collided with it. Therefore, although the sighting distance at 

the crossing was below the minimum requirement, it is not considered a contributory 

factor in this accident. 

3.100 The presence of passive protection12 in the form of compulsory stop signage was 

considered reasonably practicable for the risk level of the crossing, therefore the 

Commission has not made a recommendation on this safety issue. 

 

 

 
12 Fixed level crossing warning devices, such as signs, that cannot react to approaching trains and instead rely on 

level crossing users to check. 

direction of 

travel Train 

391 towards 

Marton 

public section of Saunders Road 

private section 

of Saunders 

Road to south of 

cattle stop 
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4 Findings 

Ngā kitenge 
 

4.1 Had a permit to enter been sought, it is almost certain that the rail access provider 

would have required additional protections to be in place before the commencement 

of the work. 

4.2 The reason for the driver moving the truck before they were instructed to do so by the 

operator could not be determined. It is about as likely as not that the driver was 

watching the operator painting the markings and moved the truck prematurely under 

the assumption that the operator had finished what they were doing. 

4.3 When the operator called out to the driver, it is about as likely as not that the driver 

became confused and reacted by stopping the truck immediately to find out what was 

happening, without registering the danger of stopping on the crossing. 

4.4 If the driver saw the train approaching, it is likely that they would have attempted to 

analyse the situation and decide on the correct course of action. 

4.5 The truck had a current certificate of fitness and had recently passed a safety 

inspection. 

4.6 The costs of obtaining the required permits and the practicality of the required 

protective measures are disincentives for contractors wanting to do work within the rail 

corridor. If the requirements of the rail access provider are ignored, this could increase 

the risks to those working within the rail corridor. 

4.7 The risk score and level of protection treatment were considered adequate, and a 

higher level of protection treatment would not have been reasonably practicable for 

the crossing. 

4.8 The train was travelling below the maximum line speed of 80 kilometres per hour for 

DL class locomotives when the train driver first sighted the truck and began to brake.  
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5 Safety issues and remedial action 

Ngā take haumanu me ngā mahi whakatika 

General  

5.1 Safety issues are an output from the Commission’s analysis. They typically describe a 

system problem that has the potential to adversely affect future operations on a wide 

scale.  

5.2 Safety issues may be addressed by safety actions taken by a participant, otherwise the 

Commission may issue a recommendation to address the issues. 

5.3 The Commission identified four safety issues during the investigation.  

Work within the rail corridor was undertaken without a PTE being obtained. As a result, 

potential risk-mitigation actions that were required prior to the issue of the PTE were not taken. 

Not obtaining a PTE increased the risks to road and rail users. 

5.4 KiwiRail advised the Commission that had a PTE been sought, the work would have 

required the presence of an RPO to accompany the road-marking team. Had an RPO 

been present it is almost certain that rail traffic would have been prevented from 

entering the worksite and the accident would not have occurred. 

5.5 On 27 October 2021, as a result of investigation RO-2019-108, the Commission 

recommended that Waka Kotahi review its current auditing of agencies delegated to 

approve TMPs, to ensure that applicants developing TMPs identified any rail crossings 

within the vicinity of proposed work and that rail access providers were consulted to 

ensure that any additional safety requirements in relation to the road/rail interface 

were met. 

5.6 This recommendation was allocated recommendation number 006/21. The intention of 

the recommendation was to address gaps the Commission found to have existed in the 

process of approving TMPs requiring entry to the rail corridor.  

5.7 On 15 November 2021, the Waka Kotahi Senior Manager – Safer Rail replied in part: 

I can confirm that Waka Kotahi is currently in the process of replacing the current Code of 

Practice for Temporary Traffic Management (CoPTTM) [the Code], which is the document 

that guides temporary traffic management practice across Aotearoa’s road controlling 

authorities and their supply chains. CoPTTM will be replaced by the NZ Guide to TTM 

[Temporary Traffic Management] (NZGTTM), which will take a different approach to how 

temporary traffic management is governed, planned for and operationalised. This includes 

leading culture change to ensure relevant persons conducting or undertaking a business 

[sic] (PCBUs) understand their obligations under the Health and Safety at Work Act 2015 

and consultation requirements with other affected PCBUs. Concurrently, WorkSafe NZ is 

developing the Good Practice Guide to Road Worker Safety. These two documents will be 

closely aligned. There is currently a large amount of work underway to develop [the] 

NZGTTM, which includes consultation with KiwiRail, amongst others, in order to 

understand their needs. The timeframe for implementing the new model includes having a 

draft for consultation by January 2022, and a target release in the second quarter of 2022. 

There will be on-going adoption and culture change programmes beyond this. 

5.8 The draft version of the NZGTTM, dated 7 March 2022, appeared on Waka Kotahi’s 

website as a draft for feedback. 
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5.9 Also included on the website was a “frequently asked questions” page, which stated in 

part: 

Waka Kotahi is developing a simpler guide to help manage temporary traffic by prioritising 

the safety of all road users; including people walking, on bikes, driving vehicles and the 

many New Zealanders who work on our roads. 

The key change is a move away from a prescriptive set of rules to a more flexible set of 

guidelines that emphasises managing risks to keep people safe. This approach gives more 

flexibility to plan and manage risks across a wide range of activities. 

Another key change is the guide makes decision making and accountability clearer so that 

it aligns with the Health and Safety at Work Act 2015 (HSWA).  

The NZGTTM will replace the Code of Practice for Temporary Traffic Management. 

5.10 Subsequent discussions with Waka Kotahi regarding what the proposed changes 

meant for the Commission’s recommendation revealed that Waka Kotahi intended the 

responsibility for assessing accurately the risks involved in work to lie with the PCBUs 

(Persons Conducting Businesses or Undertakings). 

5.11 Based on the format of the NZGTTM at the time of drafting this report, the 

Commission made a draft recommendation to Waka Kotahi concerning the differences 

between the proposed NZGTTM and the existing CoPTTM. Waka Kotahi replied in part: 

Waka Kotahi endorses your recommendation to ensure that CoPTTM will remain available. 

We do not intend to immediately remove the Code of Practice for Temporary Traffic 

Management (“CoPTTM”) once the New Zealand Guide to Temporary Traffic Management 

(“NZGTTM”) is finalised. Waka Kotahi endorses your recommendation to ensure that 

CoPTTM will remain available online in its current state while our stakeholders undertake 

the transition to NZGTTM.  

We are working with a number of our suppliers to pilot the NZGTTM and assist with the 

transition from CoPTTM.  

NZGTTM has been updated and enhanced since the draft published for consultation in 

March 2022 which forms the basis for this recommendation. The updates made to 

NZGTTM reference the Railways Act 2005, and the requirement to consult, cooperate and 

coordinate with organisations including KiwiRail.  

In addition, Waka Kotahi wishes to advise it is currently engaging with KiwiRail to produce 

a practice note regarding the Permit to Enter process. The practice note is intended to 

formalise the alert released by KiwiRail in May 2021 and updated in September 2021. 

5.12 The Commission obtained an unreleased draft copy of the updated and enhanced 

NZGTTM and is satisfied that the updated contents will be sufficient to address the 

safety issues raised in this report. Therefore, the Commission has not made a 

recommendation. 

The permit-to-enter process does not adequately provide for the practicable requirements for 

non-static or short-term work within the rail corridor. This could disincline contractors from 

obtaining the necessary permissions. 

 

The costs of obtaining correct permits and establishing protection within the rail corridor are 

disincentives to follow the requirements and may increase risks to the safety of people working 

within the rail corridor. 
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5.13 The nature of the contract in which the company was engaged meant the road-

marking crew was travelling to multiple locations without a particular schedule, and 

spending only a matter of minutes at each location to refresh the existing road 

markings. 

5.14 A working party is expected and required to pay a fee for the PTE and the cost of a 

protection employee. While this arrangement may be acceptable for static worksites 

with known hours of operation, it may be impractical for the type of work conducted 

by road markers.  

5.15 The marking of roads approaching level crossings is safety critical to both road and rail 

users. It is essential that this work be facilitated by both the road-controlling authority 

and the rail access provider to ensure a practical solution for those contracted to carry 

out the work. 

5.16 No action has been taken to address these safety issues. Therefore, the Commission 

has made a recommendation in Section 6 to address the issues. 

The visible distance for road users at the crossing to sight approaching rail traffic was below the 

minimum requirement. 

5.17 Although Saunders Road did not meet the minimum sighting distances required, the 

risk was mitigated by the low level of road traffic utilising the crossing. 

5.18 The protection treatment in place (compulsory stop signage) is considered reasonably 

practicable for the crossing. 

5.19 In the Commission’s view, this has addressed the safety issue. Therefore, the 

Commission has not made a recommendation. 
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6 Recommendations 

Ngā tūtohutanga 

 

General  
6.1 The Commission issues recommendations to address safety issues found in its 

investigations. Recommendations may be addressed to organisations or people, and 

can relate to safety issues found within an organisation or within the wider transport 

system that have the potential to contribute to future transport accidents and 

incidents. 

6.2 In the interests of transport safety, it is important that recommendations are 

implemented without delay to help prevent similar accidents or incidents occurring in 

the future.  

 

New recommendations  

6.3 On 7 December 2022 the Commission recommended that KiwiRail review its 

permit-to-enter process by working with road-controlling authorities, and those 

requiring permits to enter, to ensure that provision is made for the practicable 

requirements of non-static or short-term work at multiple locations within the 

rail corridor. (018/22) 

On 29 September 2022 KiwiRail replied to the draft recommendation in part: 

KiwiRail is working with the industry to get the message out. With regard to provisions 

being made for the practicable requirements of non-static or short term work locations, 

the annual permit for road markings could cover this. It is worth noting that this is not 

something new. The annual/global permits have been available for several years. The 

applying company would need to satisfy KiwiRail’s safety requirements and have a safety 

guide which documents the process when working under the annual permit regarding the 

activity agreed upon. 

We can place more information on our webpage around annual permits for repetitive low 

risk type works such as pothole repairs, line marking, etc. We are also working with Road 

Controlling Authorities to change the standard. WorkSafe have just published guidance on 

their website, Civil Contractors NZ have published the KiwiRail safety alert on their website 

and we are finalising the KiwiRail practice note for the New Zealand Guide to Temporary 

Traffic Management. We are raising awareness and will continue to do so until the 

standards have changed.  

6.4 The Commission welcomes these actions; however, it does not consider that an annual 

permit (in lieu of an RPO) would have been a sufficient risk mitigator for this incident. 

6.5 On 7 December 2022 the Commission recommended that KiwiRail review its 

permit-to-enter process to ensure that any associated costs and requirements are 

not prohibitive to the completion of safety-critical work, and that the charging of 

fees for permits to enter is in accordance with the Railways Act 2005. (019/22) 

On 29 September 2022 KiwiRail replied to the draft recommendation in part that it did 

not believe the cost of the permit and protection was a factor, and that it had had no 

negative feedback on PTE fees. KiwiRail further stated that it did not charge for a 

consideration of permission sought, only actual services provided. 
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6.6 The Commission’s concerns are not limited to the fees charged but also the 

combination of requirements needed, including the organising of an RPO to be 

available for the duration of work – often when the ability to do the work is weather 

dependent.  

6.7 KiwiRail’s position that it does ‘not charge for consideration of permission sought, only 

actual services provided’ is not supported by the Commission. The service provided is a 

permit; all else is a consideration of that permit in accordance with the Act.  
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7 Key lessons 

Ngā akoranga matua 
 

7.1 Any work within the rail corridor poses an inherent but manageable risk, even if that 

work is not railway related. Undertaking this work without the knowledge of the rail 

access provider, and without appropriate protections for workers (including 

appropriate risk training), may increase that risk to a dangerous level. 

7.2 Anyone in the vicinity of the rail corridor, whether engaged in work activity or not, 

should expect rail traffic at any time. 

7.3 Safety-critical communication equipment should be designed and operated in a 

manner that avoids the potential for misunderstanding. 
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8 Data summary 

Whakarāpopoto raraunga 

Vehicle particulars 

Train type and 

number: 

express freight Train 391 

Classification: mainline freight 

Operator: KiwiRail Holdings Limited 

Road vehicle: 2007 Hino Dutro 

Date and time 13 May 2021, 1526  

Location 
185-kilometre mark, North Island Main Trunk – 

Saunders Road level crossing, Marton 

Operating crew 
one train driver, one truck driver, one paint applicator 

operator 

Injuries one fatality (truck driver) 

Damage 
Hino Dutro destroyed, superficial damage to 

locomotive 
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9 Conduct of the inquiry 

He tikanga rapunga 
 

9.1 On 13 May 2021, the Commission became aware of the occurrence. The Commission 

subsequently opened an inquiry under section 13(1) of the Transport Accident 

Investigation Commission Act 1990 and appointed an investigator in charge. 

9.2 The Commission obtained documents and records for analysis, including: 

• the 2007 Hino Dutro truck, which was seized and transported to the 

Commission’s secure facility 

• interviews conducted with the train driver, road-marking operator, operations 

manager and next of kin 

• witness statements taken by Police 

• event recorder download data, including a Tranzlog verification document 

• the crossing survey input data, including sighting distances 

• the latest ALCAM survey report for the crossing 

• contract documents for the work between Manawatū District Council and 

Roadmarking Services 

• approved WAPs, conditions and TMPs. 

9.3 On 30 August 2022 the Commission approved a draft report for circulation to five 

interested persons for their comments. 

9.4 The Commission received four submissions. Any changes resulting from those 

submissions have been included in this final report. 

9.5  On 27 October 2022 the Commission reviewed and made changes to the draft report. 

9.6 On 7 December 2022 the Commission approved the final report for publication. 
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Abbreviations 

Whakapotonga 

 

ALCAM Australian Level Crossing Assessment Model 

MOTSAM Manual of Traffic Signs and Markings 

NZGTTM New Zealand Guide to Temporary Traffic Management 

PCBU person conducting or business or undertaking 

PTE permit to enter 

RPO rail protection officer 

TCDM Traffic Control Devices Manual 

the Act the Railways Act 2005 

TMP traffic management plan 

WAP work access permit 
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Glossary 

Kuputaka 
 

certificate of 

fitness 

a certificate of roadworthiness issued once a vehicle passes a safety 

inspection conducted by a certified inspection agency 

Code the Code of Practice for Temporary Traffic Management (the best-

practice guideline for temporary traffic management in New Zealand) 

limit line a line marked on the surface of the roadway to indicate the place 

where road traffic is required to stop for the purpose of complying 

with traffic signs and signals, including railway level crossings 

passive 

protection 

fixed level crossing warning devices, such as signs, that cannot react 

to approaching trains and instead rely on level crossing users to check 

permit to enter a document provided by KiwiRail allowing work to be conducted 

within the rail corridor once certain conditions have been met 

rail corridor for the purposes of this report, the term ‘rail corridor’ refers to 

anywhere within 5 metres of the centre of the railway track  
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Appendix 1 Level crossing risk management     

Level crossing risk 

The typically high masses and long stopping distances associated with trains and other rail 

vehicles mean that level crossing collisions have serious ramifications, and that their 

avoidance is heavily reliant on the road traffic and pedestrians using a level crossing. 

This, combined with level crossing collisions being relatively low likelihood events, creates 

challenges both in the assessment of risk for individual level crossings and in the 

optimisation of overall risk reduction with available resources. 

Level crossings, and the risk they pose, can be eliminated by grade separation.13 However, 

this is typically expensive to undertake and in some cases is impractical due to physical 

constraints (adjacent landowners and infrastructure etc). 

Closure of level crossings similarly eliminates their risk, but is also impracticable in many 

cases because of the need for people, vehicles and livestock to cross railways.  

Level crossings consequently remain a feature of New Zealand’s rail network and of many 

others throughout the world. 

Accepting the existence of level crossings, their available risk controls then fall into two 

categories: 

(1) Active protection – where the approach of rail vehicles automatically activates warning 

devices, such as flashing lights and bells, or deploys physical barriers. 

(2) Passive protection – warns users of a level crossing’s presence by signage and other 

means, but does not react to approaching rail vehicles, and instead relies on level 

crossing users to check for trains before traversing. 

Active protection provides greater risk mitigation than passive protection but has greater 

associated cost. Level crossings with greater traffic volumes, poor sighting distances14 or 

other risk-increasing factors are more likely to have active protection systems. 

Level crossing risk assessment tools in New Zealand 

Australian level crossing assessment model (ALCAM) 

ALCAM is an assessment tool first concepted in Queensland in 1999 and then adopted 

throughout Australia in 2003. 

KiwiRail and Waka Kotahi undertook an extensive survey to collect ALCAM data for public 

level crossings in 2008-2012. It has since become an embedded part of New Zealand’s 

management of level crossing risk.  

ALCAM applies separate models for roadway crossings and pedestrian crossings. 

ALCAM scores roadway level crossings for safety risk according to an extensive range of 

factors, including level crossing characteristics, visibility, controls and protections, volumes 

 
13 To isolate road and rail traffic from one another by the construction of a bridge or tunnel/underpass. 
14 The distance from a level crossing where an approaching train becomes visible. It may be limited by factors 

such as obstructions or track curvature. 
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and types of road/pedestrian/rail traffic, train and road vehicle speeds, and nearby rail and 

roading infrastructure.  

ALCAM computes a risk score for roadway level crossings that is equivalent to the estimated 

annual probability of one equivalent fatality occurring, expressed as a decimal. ALCAM risk 

scores can be up to 16 decimal places, and so common reporting practice is to multiply them 

by 10,000 and then round to either a whole number or 1 decimal place. 

The inverse of the ALCAM risk score can be used to express the estimated number of years 

between equivalent fatalities. This is termed the ‘fatal return rate’. 

ALCAM risk scores are available for all level crossings throughout New Zealand. However, 

there is an ongoing, resource-intensive need to maintain input data (average user volumes 

etc) meaning that the up-to-datedness of these risk scores can vary significantly.  

ALCAM categorises level crossings into five risk bands15 based upon their risk score relative 

to all others within the same jurisdiction,16 with each band always containing 20% of a 

jurisdiction’s level crossings. This even distribution means that the thresholds between bands 

shift over time as risk scores amongst a jurisdiction’s level crossings evolve. 

A global risk banding is also available in ALCAM, which uses the combined data of all 

jurisdictions’ level crossings. However, this has limited applications within level crossing risk 

management in New Zealand. 

While ALCAM is a comprehensive tool for assessing level crossing risk, its overseeing 

committee acknowledge it is unsuitable for isolated application. It is not able to fully account 

for factors such as local knowledge, incident history and engineering judgement, and so 

instead it is only intended for use in support of wider decision-making processes.  

Importantly, ALCAM does not attempt to set a risk threshold for mandated level crossing 

upgrade. Nor does it attempt to define a threshold for a ‘safe’, or acceptable, level of level 

crossing risk. That is, it does not define a boundary between the ‘Intolerable’, ‘ALARP or 

Tolerable’ and the ‘Broadly acceptable’ regions depicted in the ALARP Triangle. 

Instead, ALCAM leaves these decisions for each jurisdiction’s risk owners. This depends on 

wider considerations such as the level of risk at other level crossings within a jurisdiction, 

what risk levels owners are prepared to tolerate, and the availability of funding and resources 

for risk reduction. 

Level Crossing Safety Impact Assessment (LCSIA) 

To further support decision-making, a Level Crossing Risk Assessment Guidance (LCRAG) 

document was developed for KiwiRail and Waka Kotahi. It was first published in July 2017 

and has since been updated in October 2018, November 2020 and March 2021. 

The document defines the methodology for conducting a Level Crossing Safety Impact 

Assessment (LCSIA) and details how to calculate a Level Crossing Safety Score (LCSS).  

The LCSS value is an out-of-60 score that represents the estimated risk for a level crossing. It 

incorporates a converted ALCAM risk score (30 available points), but also considers three 

wider factors, each comprising 10 available points: 

(3) Crash and incident history. 

 
15 High, medium-high, medium, medium-low and low. 
16 ALCAM jurisdictions group level crossings by the entities responsible for their associated risk. New Zealand is 

its own jurisdiction within ALCAM, as typically are Australian states and territories. 
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(4) Site survey observations. 

(5) An engineers’ assessment (combined train driver and roading engineer). 

LCSS values are then used to classify level crossings into five risk bands, as shown below.  

 

LCSS risk bands  

(Credit: Figure 4-1 of Level Crossing Risk Assessment Guidance version 3, Waka Kotahi/KiwiRail) 
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Appendix 2 KiwiRail permit to enter flowchart 

 





 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Kōwhaiwhai - Māori scroll designs 
TAIC commissioned its four kōwhaiwhai, Māori scroll designs, from artist Sandy Rodgers (Ngāti Raukawa, 

Tūwharetoa, MacDougal). Sandy began from thinking of the Commission as a vehicle or vessel for seeking 

knowledge to understand transport accident tragedies and how to avoid them. A ‘waka whai mārama’ (i te ara 

haumaru) is ‘a vessel/vehicle in pursuit of understanding’. Waka is a metaphor for the Commission. Mārama 

(from ‘te ao mārama’ – the world of light) is for the separation of Rangitāne (Sky Father) and Papatūānuku 

(Earth Mother) by their son Tāne Māhuta (god of man, forests and everything dwelling within), which brought 

light and thus awareness to the world. ‘Te ara’ is ‘the path’ and ‘haumaru’ is ‘safe’ or ‘risk free’.  

 

Corporate: Te Ara Haumaru - the safe and risk free path 

 
The eye motif looks to the future, watching the path for obstructions. The encased double koru is the mother 

and child, symbolising protection, safety and guidance. The triple koru represents the three kete of knowledge 

that Tāne Māhuta collected from the highest of the heavens to pass their wisdom to humanity. The continual 

wave is the perpetual line of influence. The succession of humps represents the individual inquiries.  

Sandy acknowledges Tāne Māhuta in the creation of this Kōwhaiwhai. 

 

Aviation: Ngā hau e whā - the four winds 

 

To Sandy, ‘Ngā hau e whā’ (the four winds), commonly used in Te Reo Māori to refer to people coming 

together from across Aotearoa, was also redolent of the aviation environment. The design represents the sky, 

cloud, and wind. There is a manu (bird) form representing the aircraft that move through Aotearoa’s ‘long 

white cloud’. The letter ‘A’ is present, standing for a ‘Aviation’.  

Sandy acknowledges Ranginui (Sky father) and Tāwhirimātea (God of wind) in the creation of this Kōwhaiwhai. 

 

Maritime: Ara wai - waterways 

 

The sections of waves flowing across the design represent the many different ‘ara wai’ (waterways) that ships 

sail across. The ‘V’ shape is a ship’s prow and its wake. The letter ‘M’ is present, standing for ‘Maritime.  

Sandy acknowledges Tangaroa (God of the sea) in the creation of this Kōwhaiwhai. 

 

Rail: rerewhenua - flowing across the land 

 

The design represents the fluid movement of trains across Aotearoa. ‘Rere’ is to flow or fly. ‘Whenua’ is the 

land. The koru forms represent the earth, land and flora that trains pass over and through. The letter ‘R’ is 

present, standing for ‘Rail’.  

Sandy acknowledges Papatūānuku (Earth Mother) and Tāne Mahuta (God of man and forests and everything 

that dwells within) in the creation of this Kōwhaiwhai. 



 

   

 

Recent Rail Occurrence reports published by 

the Transport Accident Investigation Commission 

(most recent at top of list) 

 

 

RO-2021-101 

 

Serious injury during shunting operations on board the Aratere, Interislander 

ferry terminal, Wellington, 9 April 2021 
 

RO-2020-101 
 

Level crossing collision, Mulcocks Road, Flaxton, 10 February 2020 
 

RO-2020-104 

 

Safe working irregularity, East Coast Main Trunk Line, Hamilton – Eureka, 21 

September 2020 
 

RO-2020-103 

 

Collision between bus and locomotive, Clevely Line level crossing, 

Bunnythorpe, 16 September 2020 
 

RO-2019-108 

 

Level crossing collision, Piako Road, Morrinsville, 7 December 2019 

RO-2020-102 

 

Express freight Train 932, strikes hi-rail vehicle, Limeworks Road, 24 April 2020 

RO-2019-105 

 

Express freight Train 268, derailment, Wellington, 2 July 2019 

RO-2019-107 

 

Passenger service SPAD and near collision, Wellington, 6 November 2019 

RO-2019-106 

 

Passenger train 804, Irregular disembarkation of passengers, Rolleston, 

Canterbury, 3 September 2019 

RO-2019-104 

 

Unsafe entry into worksite, Taimate, 5 June 2019 

RO-2019-103 

 

Derailment of Train 626, Palmerston North, 4 April 2019 

RO-2019-101 

 

Safe-working occurrence, Westfield yard, Ōtāhuhu, Auckland, 24 March 2019 

RO-2019-102 

 

Clinton derailment, 29 March 2019 

RO-2018-102 

 

Freight train SPAD and wrong-routing, Taimate, 1 October 2018 

RO-2018-101 
 

Metropolitan passenger train, derailment, Britomart Transport Centre, 

Auckland, 9 May 2018 
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