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Notes about Commission reports
Korero tapiri ki nga purongo o te Komihana

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. Information derived from interviews during the Commission’s inquiry into the
occurrence is used without attribution.

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 DXB 5137 approaching Selwyn Street level crossing
as Route 60 Go Bus vehicle exits the crossing
(Credit: Waka Kotahi NZ Transport Agency,
modified by the Transport Accident Investigation Commission)
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Figure 2: Location of incident
(Credit: Toitd Te Whenua Land Information New Zealand)
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1. Executive summary

Tuhinga whakarapopoto

What happened

1.1.

1.2.

1.3.

14.

On Saturday 6 August 2022, train control (based in Wellington) became aware of a
signalling fault in the Christchurch area. Level crossing alarms at three different
locations had defaulted to ‘fail-safe mode’, meaning that warning lights, bells and
barrier arms were constantly activated. This was causing problems for road traffic in
the area.

The signals staff who were called out to repair the fault were unable to trace it within
their allowable working hours, therefore they disconnected the Selwyn Street level
crossing as per standard operating instructions. This allowed road traffic to enter the
level crossing without the need for manual operation of the level crossing alarms and
barriers.

The Selwyn Street level crossing alarm system was disconnected from its power
source. The barrier arms were raised and secured. Bags were placed over the alarm
lights to show they were out of service. Train control imposed a 10 kilometre per hour
speed restriction on any rail traffic approaching Selwyn Street and the other affected
level crossings.

On Monday 8 August 2022, while the level crossing remained disconnected, a ‘Go
Bus’-operated Christchurch Metro passenger bus drove across the Selwyn Street level
crossing as a KiwiRail locomotive approached. The bus passed approximately

12 metres in front of the locomotive, creating a ‘near-miss’ situation. There was no
collision, no damage and no injuries.

Why it happened

1.5.

1.6.

1.7.

1.8.

The signalling cable that controlled the level crossings had been partially cut through.
Because of the nature of the partial cut, the location of the fault was not readily
apparent to signals staff. This delayed the process of identifying and rectifying the
problem.

Because the fault occurred on a weekend, limited signals staff were available. When
the attending signals staff had worked their allowable hours they left the site after
following KiwiRail procedures for disconnecting alarms.

KiwiRail's procedure for disconnecting the level crossing alarms and barriers did not
adequately address the risk posed by leaving the level crossing unattended.

There was no requirement in KiwiRail's procedures to inform the road controlling
authority that the level crossing was disconnected. As a result, no form of temporary
traffic management was put in place until after the near miss between the bus and
train was reported.
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What we can learn

1.9.  Risk assessments and associated mitigations are based on the controls in place at the
time of the assessment. Removal of any of these risk controls without reassessment
may increase risk to an unacceptable level.

Who may benefit

1.10. Railway signals and communications staff, network controllers, road users, road
controlling authorities and people involved with work around road-rail interfaces may
all benefit from the findings and recommendations in this report.
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2. Factual information
Parongo pono

Narrative

2.1. At about 0600' on Saturday 6 August 2022, train control® became aware of a fault
with the level crossing alarms at Lincoln Road, Selwyn Street and Grove Road in
Addington, Christchurch. A train controller, based in Wellington, took manual control®
of the level crossing alarms for the level crossings at Lincoln Road and Grove Road,
but the train control system did not provide for manual control of the level crossing at
Selwyn Street.

2.2.  Through the internal KiwiRail fault-logging network, the train controller organised for
a signals technician to attend and investigate the fault. They also issued a verbal
temporary speed restriction (TSR) of 10 kilometres per hour (km/h) for trains
approaching the area, as required by the Task Instruction for level crossing faults (see
Appendix 1).

2.3.  Network Operations in Wellington issued a Special Bulletin® advising of a 10 km/h
TSR with speed boards® not in place because of a disconnected warning device.

2.4. At about 0630 when the signals technician arrived at the Selwyn Street level crossing,
the level crossing alarms were operating in ‘fail-safe’ mode®. The bells were ringing,
the lights were flashing and the barrier arms were lowered across the road
approaches. Road traffic had backed up and some vehicles were entering the level
crossing despite the alarms.

2.5.  KiwiRail did not inform either NZ Police or the road controlling authority (Christchurch
City Council (CCQC)) of the malfunctioning level crossing alarms and barriers and the
effect this was having on road-user behaviour.

2.6. The signals technician checked the track relays’ and found that they were all up?, thus
eliminating a track fault such as a broken rail as the cause of the malfunction.
However, other relays were down and causing the alarms to ring. The signals
technician tried to take manual control to bypass9 the alarms, but this was
unsuccessful. They then bypassed the affected circuits to operate the barrier control

" Times in this report are New Zealand Standard Time and are expressed in 24-hour mode.

2 At the time of the incident, the national train control centre was situated in Wellington Railway Station and was
responsible for track authorisations and the safe movement of rail traffic throughout New Zealand.

3 The train control system provides the ability to activate certain level crossing alarms that were historically
controlled by local signal boxes. With the closure of local signal boxes these locations can be controlled
remotely from the train control centre in Wellington. Some level crossings do not require the ability to be
activated remotely and rely on automatic activation by the approach of a train.

4 An internal memorandum issued to KiwiRail staff containing information and instructions temporarily altering a
normal method of operation.

> Trackside signage informing train drivers of the maximum speed for the area.

6 If a malfunction occurs, the train control system is designed to activate the flashing lights, bells and barriers by
default. This ensures the level crossing — even if it has failed — is ‘safe’.

7 Electrical device used in railway signalling systems to detect the presence of trains on a section of track.

8 In railway signalling, the term ‘up’ is often used to refer to the normal or expected state of a track relay. When a
track relay is up it means that it is functioning properly and detecting the presence of trains on the section of
track that it is monitoring. Conversely, when a track relay is ‘down’ it means that it is not functioning properly
and is not able to detect trains on the track.

9 A method of connecting electrical circuits directly to the power source by diverting around (bypassing)
potentially faulty equipment. This allows the rest of the circuit to continue operating normally. It is used by
signals technicians in emergency situations or for fault-finding.
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2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

2.15.

2.16.

relay. This process took several minutes from the arrival of the signals technician on
site before the crossing was able to be opened to road users.

Throughout this time, the signals technician was in contact with train control and
arranged with train control to ensure that no rail traffic entered the level crossing. The
signals on either side of the Selwyn Street level crossing were held at stop, so that any
approaching rail traffic had to stop and obtain permission from train control before
continuing. Train control would then call the signals technician so that they could
operate the barriers and alarms before the train controller gave the train driver verbal
permission to enter the level crossing.

The signals technician then moved to the next stage of fault finding, which was
inspecting the signalling cable that controlled the level crossing.

Railway signalling cables are a critical component of the signalling system, used to
transmit electrical signals between different signalling equipment, such as track
circuits, signals or, in this case, the level crossing bells, alarms and barriers.

Signalling cables consist of multiple wires or conductors, each of which carries a
specific electrical signal. The signals are transmitted using a variety of techniques,
including voltage, current and frequency modulation. The specific method used
depends on the signalling system’s requirements and the type of signalling cable
being used.

Such cables are normally ‘daisy-chained’ — sectionalised into shorter individual
lengths, allowing for more accurate and quicker fault finding. However, this particular
cable was one continuous length starting from the Addington signal box location.

A meter reading conducted by the signals technician showed that there was
intermittent resistance’® in the cable, indicating that a cable joint had been partially
pulled apart. They started the standard fault-finding procedure of working through
sections of the cable to locate the fault. However, there were 760 metres of cable to
examine between the Addington signal box and the Selwyn Street location.

As there was a significant amount of work to be conducted, the signals technician
made several phone calls to find assistance. One of KiwiRail's signals field engineers
attended and the two continued with attempts to locate the fault.

Whenever a train approached the level crossing, one of the signals staff had to stop
their fault-finding work to operate the level crossing alarms and barriers using local
manual controls. Road traffic would then stop and allow the train to pass safely.

On Saturday afternoon one of the signals technicians called the Signals and
Telecommunications Electrical Manager (the Manager) to request the use of a
specialised cable fault locator. They discussed the situation and the Manager decided
to drive to site to deliver the equipment and help to trace the fault. The Manager
arrived on site at about 1500.

Initial fault finding indicated that six circuits were not working. However, attempts to
bypass these circuits revealed further unidentified problems, meaning that the circuits
could not simply be bypassed. As it started to get dark, and the signals technician had
been working for almost 12 hours, a decision was made to take the level crossing
alarms out of use. The procedure for disconnecting a level crossing was contained in

10 When there is temporarily no electrical connection, or weak electrical connection (high resistance), from one
end of a wire to the other.

Page 4 | Final Report RO-2022-103



2.17.

2.18.

2.19.

2.20.

KiwiRail's Signals and Telecommunications task instructions (see Appendix 1). The
procedure involved imposing a 10 km/h speed restriction for rail traffic (which had
already been done), pulling the fuses that power the bells, lights and barriers, tying up
the barrier arms, placing high-visibility orange bags over the warning lights, and
placing ‘signals not working’ signage (see Figure 3).

The signals nearest to the level crossing were fixed at stop, and rail traffic was
required to obtain permission from train control to go past the signals. However, the
status of road traffic on the level crossing was not a consideration when such
permission was granted as train control had no visibility of road traffic. Once
permission was granted to pass the signals, rail traffic entered the level crossing
without the lights, bells or barriers being activated.

Figure 3: Sign and bag used when level crossing is disconnected

There were no signals staff available to work on Sunday 7 August, so the Selwyn
Street level crossing remained disconnected and was not protected by bells, lights or
barriers. Rail traffic remained under a 10 km/h TSR and road traffic was notified by the
‘signals not working’ signage, which meant that road users were required to visually
check to ensure the track was clear before entering the level crossing.

Zero Harm'" issued a further Special Bulletin on Monday 8 August that instructed
train drivers about which signals required permission to pass from train control.

On the morning of Monday 8 August, the signals technician who had attended on
Saturday returned to Selwyn Street level crossing with another signals technician and
a communications staff member. Using a cable fault locator, they found that the cable
had been cut at a location where the cable ran underneath vegetation, initially hidden
from view. The signals technicians then had to test both ends of both pieces of cable
to ensure that there was no other damage. They then planned how to repair the
damaged section of cable.

1T KiwiRail's health, safety, and environment department
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2.21. At 1435 on Monday 8 August, with the Selwyn Street level crossing still disconnected,
the driver of W6 Shunt, consisting of DXB class locomotive 5137 and DXR class
locomotive 8022, contacted train control to inform them that a bus had just driven
across the front of the train at the Selwyn Street crossing. The train driver reported
that the bus did not appear to slow down at all.

2.22. Figure 4 shows still images of the near miss from CCTV'? footage captured by a
security camera located at a neighbouring business.

Figure 4: Sequence of images of the bus approaching, crossing and clearing
Selwyn Street level crossing

2.23. Ashort time before this incident occurred, NZ Police had been informed by members
of the public that the barriers were not working at nearby Lincoln Road crossing.
NZ Police contacted train control by telephone to discuss the Lincoln Road concerns

12 Closed-circuit television
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minutes after the train controller had been advised by the W6 Shunt driver of the bus
near miss at Selwyn Street. Train control advised NZ Police of the Selwyn Street
incident but did not have a vehicle registration or bus number for NZ Police to follow
up with.

2.24. Following the report of the near miss at Selwyn Street, signals staff organised for
temporary traffic management'® to be put in place on the afternoon of 8 August.
Traffic management remained in place until the fault was fixed on 9 August.

Train/Vehicle information

2.25. W6 was the operating number assigned to the scheduled shunt service operated by
KiwiRail. At that stage of the service W6 consisted of two locomotives: one DXB and
one DXR class. The intention was for W6 to travel from Rolleston to Lyttelton.

2.26. The bus was a 2011 MAN model 18.280 45-seater operated by Go Bus. The intention
was for the bus to travel from Southshore to Hillmorton (Route 60). The number of
passengers onboard at the time of the near miss was unknown.

Organisational information

2.27. KiwiRail Holdings Limited, trading as KiwiRail, was the operator of the train and
railway. When a fault occurs with a level crossing, KiwiRail has responsibility to
respond and address the fault.

2.28. Go Bus was a private bus operator and was New Zealand's largest operator of
passenger service vehicles. Go Bus provided passenger transportation services under
contract to Environment Canterbury Regional Council.

Meteorological information

2.29. The weather on the day of the incident, was overcast with some occasional light
showers, but there was good visibility.

Recorded data

2.30. Commission investigators obtained recordings of KiwiRail train control system activity,
and telephone and radio communications relevant to the incident.

Other data sources

2.31. CCTV footage of the incident was obtained from Waka Kotahi NZ Transport Agency
(Waka Kotahi) and a local business. The bus involved in the incident had a CCTV
camera installed. On the day of the incident, the CCTV camera was not working. Go
Bus provided footage from another bus on the same route so that the investigation
team could determine the positions and visibility of signage at the Selwyn Street level
crossing (see Figures 5 and 6).

'3 Temporary protections put in place to protect road users from potentially hazardous or unusual situations such
as roadworks or traffic accidents. Protections may be in the form of warning devices, high-visibility road cones
and stop/go direction from road workers, as well as other methods.
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Figure 5: Bus driver’s view approaching level crossing - ‘signals not working’ signage
(Credit: Go Bus, modified by the Transport Accident Investigation Commission)

Figure 6: Bus driver’s view approaching level crossing - warning lights bagged

(Credit: Go Bus, modified by the Transport Accident Investigation Commission)

Previous occurrences

2.32. On 7 December 2019, two people were fatally injured when the car they were
travelling in collided with a freight train at the Piako Road level crossing, near
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Morrinsville.” The Commission found that, at the time of the accident, the level
crossing alarms were obscured during complex roadworks operations.

2.33. The Commission recommended that Waka Kotahi review its current auditing of
agencies delegated to approve traffic management plans, to ensure that applicants
developing traffic management plans identify any rail crossings near the proposed
work and that the rail access providers are consulted to ensure that any additional
safety requirements in relation to the road-rail interface are met.”” In response Waka
Kotahi advised the Commission that the proposed ‘New Zealand Guide to Temporary
Traffic Management’ would address this recommendation. This guide was published
by Waka Kotahi in April 2023.

2.34. The Commission recommended that the Secretary for Local Government provide
leadership to, and work with, local authorities to ensure that traffic management
plans identify any rail crossings near proposed work and that rail access providers
have been consulted to ensure that any additional safety requirements in relation to
the road-rail interface are met.'® In response to the recommendation, the Secretary
for Local Government informed the Commission that they do not consider that they
have the ability to implement this recommendation.

2.35. On 16 September 2020, a bus carrying 31 passengers collided with a locomotive at
Clevely Line level crossing, near Feilding."”” The bus driver was fatally injured. The
Commission found that the bus driver did not stop before entering the level crossing
despite the operation of bells and flashing lights.

2.36. The Commission recommended that Waka Kotahi, in consultation with the rail
industry, review clause 9.5(c) of the Land Transport (Road User) Rule 2004 to assess its
adequacy regarding the risks posed by level crossings close to road intersections.™
On 12 December 2022 Waka Kotahi informed the Commission that the
recommendation had been “added to the list of items for review by the policy team
within Regulatory Services and engagement with Ministry of Transport is due to
commence”.

14 Rail inquiry RO-2019-108 Level crossing collision Piako Road Morrinsville 7 December 2019, Transport Accident
Investigation Commission November 2021

5> https://www.taic.org.nz/recommendation/00621

16 https://www.taic.org.nz/recommendation/00721

7 Rail inquiry RO-2020-103 Collision between bus and locomotive Clevely Line level crossing Bunnythorpe,
16 September 2020, Transport Accident Investigation Commission, December 2021

'8 https://www.taic.org.nz/recommendation/00821
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3. Analysis

Tataritanga

Introduction

3.1.

3.2.

3.3.

This 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 any safety issues that have the potential to adversely
affect future operations.

In 2016, the Commission added “safety for pedestrians and vehicles using level
crossings”' to its Watchlist?>. When pedestrians or vehicles use level crossings, the
potential exists for serious accidents to occur. Safety measures depend on
infrastructure, technology, systems and users working together. A change in one of
these factors must take into account its effect on the others if safety is not to be
compromised.

When a passenger bus traversed the Selwyn Street level crossing in front of an
approaching locomotive, a potentially tragic accident was avoided by a matter of
metres and by seconds. The bus driver did not realise that there was any danger, nor
did they realise that a near miss had occurred. This analysis describes the measures
taken to make level crossings safer, and the factors that led to unsafe conditions at
the level crossing when the near miss occurred.

Risk control at road-rail interfaces

Safety issue: KiwiRail procedures did not adequately address the risk posed by unscheduled
disconnections of level crossing protections.

3.4.

3.5.

3.6.

3.7.

3.8.

Level crossings are areas in which road traffic, pedestrians and other forms of traffic
cross directly over the rail corridor. The risk to road users and rail traffic at a level
crossing can be reduced by controlling access to the rail corridor through active and
passive controls.

Active controls are traffic-control devices, such as bells, lights and barrier arms, that
are activated when a train approaches the level crossing.

Passive controls, such as warning signs, road markings and rumble strips, are present
at all times, regardless of whether a train is approaching.

Both active and passive controls are intended to warn road users that they are
approaching a level crossing and to act accordingly. Passive controls rely on road
users making safe decisions and taking appropriate actions. Active controls go further
to instruct a road user to stop and, in the case of barrier arms, provide an obstacle
across the road approaching the level crossing.

There are over 3000 level crossings in New Zealand. Each is ranked according to the
level of risk posed to road users and provided with the protection systems necessary
to reduce the risk to ‘as low as is reasonably practicable’ (ALARP). KiwiRail traditionally
used the Australian Level Crossing Assessment Model (ALCAM) safety-assessment

19 https://www.taic.org.nz/watchlist/level-crossing-safety-pedestrians-and-vehicles
20 The Commission publishes this list to draw public and industry attention towards transport safety risks and
accident trends. See https://www.taic.org.nz/watchlist
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3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

tool to help prioritise treatment of level crossings according to their comparative
safety risk. In 2017 KiwiRail, in conjunction with Waka Kotahi and the Road Controlling
Forum, introduced a new risk-assessment process called the Level Crossing Safety
Impact Assessment (LCSIA) to help to objectively assess level crossings. Waka Kotahi's
Level Crossing Risk Assessment Guidance document stated in part:

A key component of the LCSIA was a risk scoring system called the Level Crossing Safety
Score (LCSS). Together with the traditional ALCAM level-crossing risk model score, the
LCSS also looks at three additional data sources associated with crash risks: historical crash
& incident data, risk ratings by Locomotive Engineers and Road Controlling Authority
(RCA) Engineers, and a detailed site-specific safety score (SSSS) assessment of the level
crossing layout for vehicles / cyclists / pedestrians and their interaction with the crossing
and the surrounding transport network. The LCSIA process also enables the prioritisation
of level crossing upgrades.?’

The Selwyn Street level crossing (with its installed protections operating correctly) was
ranked as the 1950th most hazardous level crossing in New Zealand. It was protected
by warning bells and lights, half-boom barrier arms, roadside signage and warning
signage painted on the road. When the cables were cut the level crossing alarms and
barrier defaulted to ‘fail-safe’ mode, meaning the barrier arms remained lowered and
the bells and lights were operating continuously. Effectively the level crossing was
closed to road traffic, and the risk of a road-rail collision was minimised.

When the decision was made to bypass the fail-safe mode and disconnect the level
crossing alarms and barriers before the problem was rectified, it effectively reopened
the level crossing to road traffic, but with a far lower standard of protection — passive
protection only in the form of ‘signals not working’ signage and high visibility covers
over the warning lights.

KiwiRail's Task Instructions on disconnecting level crossing alarms and barriers® (see
Appendix 1) gave instruction for when the disconnection was unplanned to
implement a 10 km/h speed restriction for trains, fix signals at stop, cover warning
lights and establish signage. For a planned disconnection, further risk mitigation in
the form of a traffic management plan® was required.

As the circumstances of the disconnection leading up to this near miss were not
planned, it meant that the level crossing was opened to road traffic with an
inadequate level of protection, and without any instruction to staff to assess the risk
of the crossing being opened in that condition.

KiwiRail's Task Instructions for disconnecting level crossing alarms and barriers after
failure or malfunction did not require a risk assessment.

If a risk assessment had been carried out, it would very likely have identified that
leaving the level crossing open with only the minimum of passive protection would
not provide an acceptable level of risk control for this crossing.

21 Waka Kotahi. (2022). Level Crossing Risk Assessment Guidance, Version 5

22 KiwiRail Signals and Telecommunications Task Instruction Level Crossing Alarms and Barrier Installations
S-TI-MA-2614 SR.14.4 (see Appendix A)

23 A method of controlling vehicles and people within an area of unusual activity such as roadworks or major

events
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Safety issue: KiwiRail did not conduct a risk assessment when the level crossing protections
were disconnected. A 10 km/h temporary speed restriction for trains and ‘signals not working’
signage was not adequate mitigation to address the increased risk in the circumstances.

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

Although there was an increase in protective measures for rail traffic following the
disconnection of the level crossing alarms and barrier, by instituting a 10 km/h speed
restriction, the overall reduction in protections for road users increased the risk of
collision between a train and a road vehicle. Despite the train approaching at a lower
speed, any collision could still have resulted in serious harm and/or damage.

The Railways Act 2005 states that rail vehicles have right of way and a rail operator is
entitled to assume that road users will keep clear of the railway line.** In particular, the
general requirement is for road users to approach a level crossing with vigilance and
to give way to rail traffic. However, if road users are accustomed to active protection
at a particular level crossing, their ability to recognise that it is now unprotected is
reliant on how effectively this is communicated to them.

During their interview, the bus driver stated that they did not recall seeing any
warning signage and they were not aware that the level crossing alarms were out of
action. However, CCTV footage shows that the signs were in place when the near miss
occurred.

In the case of Selwyn Street, the signage KiwiRail used to inform traffic that the
crossing was now unprotected was not effective. Road users approaching level
crossings can be overloaded with stimuli within complex urban traffic systems, which
detracts from the attentional resources available to support their situational
awareness when crossing.” Given the prominence of orange roadwork signage and
traffic cones in the inner city since the 2011 earthquake, the use of orange covers and
an orange traffic sign is unlikely to provide enough object salience®® for road users to
distinguish their presence.

On the day of the incident, the usual cues that would have indicated to the bus driver
that it was not safe to enter the level crossing were absent. The warning signage
placed by KiwiRail to inform road users that those usual cues were not operating did
not attract the bus driver’s attention. It is likely they continued to drive across the
level crossing without taking additional precautions, such as visually confirming the
absence of trains, because without flashing red lights, bells and lowered barriers, they
considered that it was safe to proceed.

The bus driver did not realise that there was a locomotive approaching the level
crossing, so they continued across the level crossing and along the scheduled route
as normal. They did not know that a near miss incident had occurred.

When all lights, bells and barriers were working, the Selwyn Street level crossing had
maximum protection to mitigate against a collision between road and rail vehicles.
When the signals malfunctioned and the level crossing defaulted to fail-safe mode,
maximum protection was maintained.

However, when the level crossing alarms and barrier were disconnected, the signs and
covers required by KiwiRail's Task Instructions were inadequate to alter the habits of
road users accustomed to the normal day-to-day conditions at the Selwyn Street level

24 Railways Act 2005, s80(1)

25 Wigglesworth, E. (2001). A human factors commentary on innovations at railroad-highway grade crossings in
Australia. Journal of Safety Research, 32, 309-321

%6 That property by which something stands out, ie its importance relative to other objects.
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3.23.

3.24.

3.25.

3.26.

3.27.

3.28.

crossing. It was almost certain that this downgrading of protections from high-level
active controls to low-level passive controls increased the risk to both road users and
rail traffic.

Level crossings are areas where the potentially hazardous rail corridor is accessible to
any person regardless of their knowledge, skills or experience. It follows that the
safety controls, installed to keep risk as low as is reasonably practicable, should be
designed to remove or effectively reduce foreseeable errors.

The ALCAM assessments assign risk in one of five bands: high, medium-high,
medium, medium-low and low. As part of this investigation, the risk band of the
Selwyn Street level crossing was tested by being entered into the ALCAM system with
no protection other than the 10 km/h rail speed restriction.

With the new parameters entered, the risk assigned to the crossing increased from
medium-low to medium.

The change in risk band was based on the assessment that the reduction in train
speed to 10 km/h would enable a train driver to stop in a shorter distance.

The Commission accepts that in this situation, rail traffic would have to stop for the
signal just before the crossing. However, even if rail traffic were travelling at a speed
below the 10 km/h restriction, the assessment did not take into account the speed
that road traffic might be travelling at in a hypothetical collision with a train, nor that
road traffic might potentially drive at speed into the side of a train on the
unprotected crossing before the train driver could react.

Figures 7-9 show traffic counts in the vicinity of the Selwyn Street level crossing up to
March 2022. At the time of the incident this was the latest count available on CCC's
traffic count data website*’. Figure 7 shows the traffic count, while Figures 8 and 9
show the recorded north and southbound speeds of that traffic.

L0373 : Latest count 02/03/2022

Primary direction : SELWYN ST 2 BROUGHAM TO MOORHOUSE HAZELDEAN RD to MOORHOUSE AVE SOUTH

@ M Combined direction : Average dally traffic: 9,245

Avg weekday traffic  Avg weekend traffic Avg speed 85 percentile speed

"A
o @ 10.3% 6376 18,5 430
»

Heavy wehicle % Morning peak hour Midday Evening peak hour
&2 (5.t 640 784

3 ¥ Primary direction:  Average daily traffic: 4,397

Avg weekday traffic  Avg weekend traffic Avg speed 85 percentile speed
4918 1094 355 410
Heavy vehicle % Morning peak hour Midday Evening peak hour

45 312

3
=

w

I

Secondary direction : Average daily traffic: 4,848

o i Avg weekday traffic  Avg weekend traffic Avg speed 85 percentile speed
& 5476 1282 355 430
Heavy vehicle % Morning peak hour Midday Evening peak hour

& 59 290 328 45

2 2003 TerrTin 46 D000 MoSior Copernren © DoTtnelits o

Figure 7: Traffic link counts database
(Credit: Christchurch City Council)

27 https://ccc.govt.nz/transport/improving-our-transport-and-roads/traffic-count-data/links-traffic-counts-

dashboard/
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L0373 2022-03-02 - SELWYN ST 2 BROUGHAM TO MOORHOUSE BETWEEN HAZELDEAN RD TO MOORHOUSE AVE SOUTH
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Figure 8: Recorded traffic speeds northbound 2-8 March 2022
(Credit: Christchurch City Council)
LO3T3_2022-03-02- SELWYN ST 2 BROUGHAM TO MOORHOUSE BETWEEN HAZELDEAN RD TO MOORHOUSE AVE SOUTH
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T2 Moa 3 wWoowR 2 2w n 7 1 5160 M9 a3
IiNe22 (Toe 7 25 124 8w 2 B i 5465 M5 21
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Figure 9: Recorded traffic speeds southbound 2-8 March 2022
(Credit: Christchurch City Council)

3.29. As Figures 7-9 show, there were an average of over 10,000 road traffic movements
recorded in the vicinity of the crossing on weekdays, and over 6,000 during the
weekend. The speeds of these road traffic movements are largely within the 50 km/h
posted speed limit. However, there is a small but consistent amount of traffic
exceeding the posted speed limit, some by a considerable margin.

3.30. Had KiwiRail's Task Instruction required a site-specific risk assessment for any
unplanned disconnection of the level crossing alarms and barriers, it should have led
to other safety measures (such as temporary traffic management) being considered in
addition to implementing a 10km/h speed restriction for rail traffic, placing 'signals
not working' road signage and covering the alarms.

3.31. A recommendation has been made to KiwiRail to address these safety issues (see

paragraph 6.3).

Safety issue: The road controlling authority was not informed of the fault at the level crossing
and not consulted on potential risk controls.

3.32.

3.33.

A rail access provider, such as KiwiRail, may install warning devices and signs at a level
crossing as it considers necessary for the protection of people using the level
crossing. In considering what is necessary to provide that protection, the rail access
provider must consult any other parties directly involved with the operation or
management of the level crossing,®including the road controlling authority (in this
instance CCC), with the objective of agreeing on the warning devices and signs to be
erected.

KiwiRail's Task Instruction for level crossing alarms and barriers detailed inspection
periods and methods of carrying out maintenance. The Task Instruction contained a
Specific Rule, SR.14.4, for disconnection of level crossing alarms and barriers because
of failure or other events. The Task Instruction did not specify any requirement to

28 Railways Act 2005, s 81(1) and s81(2)

Page 14 | Final Report RO-2022-103




3.34.

3.35.

3.36.

3.37.

3.38.

notify the road controlling authority of the fault or consult with them to agree on the
appropriate safety measures for the level crossing.

When the decision was made by KiwiRail to disconnect the level crossing alarms and
barriers, no consultation had occurred with CCC. As the road controlling authority,
CCC informed the Commission that it expected coordination, communication and
collaboration on matters of safety when its duties under the Health and Safety at
Work Act overlapped those of KiwiRail.* In particular, CCC expected to be notified by
KiwiRail of any variation to the normal operating condition of the road.

Had consultation occurred, as required by the Railways Act 2005 and Land Transport
Rules®, KiwiRail and CCC could have agreed on appropriate safety controls at the
level crossing.

CCC were not notified by KiwiRail that the Selwyn Street level crossing alarms and
barriers had malfunctioned until three days after the fault occurred, when KiwiRail's
temporary traffic management provider logged a Notification of Works, using a pre-
approved generic traffic management plan, for planned work at the level crossing
from 9 to 12 August 2022.

Had CCC been aware of the fault, it is very likely that, as the road controlling
authority, CCC would not have agreed to the minimal passive controls at the Selwyn
Street level crossing.

The Commission has made a recommendation to KiwiRail to address this safety issue
(see paragraph 6.4).

Large passenger service vehicles and exceptions from compulsory
stop at level crossings

3.39.

3.40.

3.41.

Following inquiry RO-2020-103 into the September 2020 accident, in which a
passenger bus collided with a locomotive near Feilding (see paragraph 2.35), the
Commission recommended that Waka Kotahi, in consultation with the rail industry,
review clause 9.5(c) of the Land Transport (Road User) Rule 2004 to assess its
adequacy regarding the risks posed by level crossings in close proximity to road
intersections.

The Land Transport (Road User) Rule 2004 contains a general requirement for large
passenger service vehicles to stop clear of the railway line and take adequate
observations to ensure the line is clear before entering a level crossing.’ However,
this requirement to stop and observe does not apply when the level crossing has
barrier arms or signal lights installed.*?

The Selwyn Street level crossing had both warning lights and barrier arms installed.
Under normal operating conditions, it could be considered safe for a vehicle to enter
the level crossing when the bells and lights were off and the barrier arms were raised.
However, the Rule defines ‘install’ as ‘place in position** and does not account for
times when the installed protection equipment is inoperative.

29 Health and Safety at Work Act 2015, s34(1)

30 | and Transport Rule: Traffic Control Devices 2004 (Rule 54002) Rule 9.2
31 Land Transport (Road User) Rule 2004, 9.4(1), (2).

32 | and Transport (Road User) Rule 2004, 9.5(b), (c)

33 Land Transport (Road User) Rule 2004, 1.6 Interpretation
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3.42. The Rule is silent on what action the driver of a large passenger service vehicle should
take when the installed barrier arms or warning lights are malfunctioning.
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4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.
4.8.

4.9.

4.10.

4.11.

Findings
Nga kitenga

The fault was difficult for the attending staff to identify and locate. Their focus was on
system rectification. The consequences of the fault for the safety of road users and rail
traffic were not recognised.

There were several staff members unavailable for call out work during this particular
weekend and there was nobody available to work at the site the following day. Had
more staff been available the fault would likely have been repaired sooner.

Due to the fault occurring on a weekend there was no escalation to a senior
operational level. Network Control (based in Wellington) implemented no further risk
mitigation beyond a speed restriction for rail vehicles.

Had the risks of the fault been fully recognised it should have led to adequate
controls, such as temporary traffic management, being arranged.

Placement of the signage was in accordance with KiwiRail's Signals and
Telecommunications Task Instruction — Level Crossing Alarms and Barrier Installations
(Specific Rule SR.14.4). However, the Task Instruction only required the placement of a
10 km/h speed restriction and warning signage when level crossing alarms and
barriers were disconnected.

The Task Instruction had a further requirement for a traffic management plan to be in
place “for planned suspension of Crossing Alarms”. The disconnection of Selwyn
Street was not planned; therefore, a traffic management plan was not required.

NZ Police and CCC were not notified by KiwiRail of the fault at the level crossing.

As a result of the limited passive controls put in place, the level crossing was left in a
state that offered little protection to road users or rail traffic.

Had the Task Instruction required a risk assessment of the consequences of
disconnecting level crossing alarms or barriers and had appropriate risk controls been
put in place, the incident would almost certainly have been avoided.

The implementation of a 10 km/h speed restriction for rail traffic alone did not
adequately address the risk, although it would likely have reduced the consequences
of a collision.

The Land Transport (Road User) Rule 2004 is silent on what is expected from a driver
of a large passenger service vehicle, which is exempt from stopping at level crossings
with specified protections installed, when those protections are inoperative.
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5. Safety issues and remedial action

Nga take haumanu me nga mahi whakatika

General

5.1.

5.2.

Safety issues are an output from the Commission’s analysis. They may not always
relate to factors directly contributing to the accident or incident. They typically
describe a system problem that has the potential to adversely affect future transport
safety.

Safety issues may be addressed by safety actions taken by a participant, otherwise the
Commission may issue a recommendation to address the issue.

Risk assessment and risk control

Safety issue: KiwiRail procedures did not adequately address the risk posed by unscheduled
disconnections of level crossing protections.

Safety issue: KiwiRail did not conduct a risk assessment when the level crossing protections
were disconnected. A 10 km/h temporary speed restriction for trains and ‘signals not working’
signage was not adequate mitigation to address the increased risk in the circumstances.

5.3.

54.

5.5.

5.6.

5.7.

When signals staff found that they could not make a timely repair the decision was
made to disconnect the level crossing alarms and barrier. This effectively reopened
the level crossing, but with a far lower standard of protection.

KiwiRail's Task Instruction on disconnecting level crossing alarms and barriers did not
require a site-specific risk assessment and did not require any additional safety
controls unless the disconnection was due to planned maintenance on the level
crossing. For a planned disconnection, a traffic management plan was required.

There was limited staff available to work during the weekend and procedures allowed
that signals staff could leave the level crossing with less protection than normal
without reassessing the risk of the level crossing.

Mitigation in the form of a 10 km/h temporary speed restriction for trains and 'signals
not working’ road signage was not adequate in the circumstances. Although the
speed restriction reduced the momentum of the locomotive, there was still a higher
potential for a collision with a road user entering the level crossing without taking
adequate observations.

No safety actions have been taken at this stage and the Commission has issued a
recommendation to KiwiRail to address these safety issues (see paragraph 6.3).

Safety issue: The road controlling authority was not informed of the fault at the level crossing
and not consulted on potential risk controls.

5.8.

The Railways Act 2005** required that the rail access provider and the road controlling
authority collaborate on safety controls for level crossings. KiwiRail was required to
notify CCC of any variation in the normal road operating conditions that arose from
rail activities.

34 Section 81(2)
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5.9.

5.10.

5.11.

5.12.

KiwiRail's Task Instruction for disconnecting level crossing alarms and barriers did not
require the road controlling authority to be notified.

On 1 August 2023 CCC responded in part:

We would welcome a recommendation that details the following are noted in any process
updates:

a.
b.

Timeframes for when the Council is advised of any signal outages.

Timeframes and/or conditions when comprehensive temporary traffic management
will be installed on the road network.

Who is responsible for advising any specific or high user groups (e.g., bus companies).

Names the lead agency for any actions and details the timeframes for completing any
actions.

What are the mechanisms for communicating process changes to other Road
Controlling Authorities across the country.

No safety actions have been taken at this stage and the Commission has issued a
recommendation to KiwiRail to address this safety issue (see paragraph 6.4).

The Commission’s recommendation addresses the identified safety issue in the
system. However, the specific details of how the recommendation is addressed are a
matter for KiwiRail to develop with road controlling authorities.
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6. Recommendations
Nga tutohutanga

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. Inthe 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 27 September 2023, the Commission recommended that KiwiRail adequately
address the risk posed by disconnecting level crossing protections, whether planned
or unplanned. (031/23)

6.4. On 27 September 2023, the Commission recommended that KiwiRail work with road
controlling authorities to develop processes for notification, risk assessment and
traffic management measures for unplanned level crossing disconnections. (032/23)

6.5. On 16 October 2023, KiwiRail replied:

031/23: The Commission recommended that KiwiRail adequately address the risk
posed by disconnecting level crossing protections, whether planned or unplanned

This recommendation is under consideration.

032/23: The Commission recommended that KiwiRail work with road controlling
authorities to develop processes for notification, risk assessment and traffic management
measures for unplanned level crossing disconnections

This recommendation is under consideration.

Notice of recommendation

6.6. The Commission gives notice to all road controlling authorities within New Zealand
that it has issued recommendation (032/23) to KiwiRail and that these
recommendations will require the involvement of those road controlling authorities.
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7. Key lessons
Nga akoranga matua

7.1.  Risk assessments and associated mitigations are based on the controls in place at the
time of the assessment. Removal of any of these risk controls without reassessment
may increase risk to an unacceptable level.
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8. Data summary
Whakarapopoto raraunga

Vehicle particulars
Train type and W6 shunt with locomotives DXB5137 and DXR8022
number:
Road vehicle: 2011 MAN 18.280 45-seater passenger bus
Operators: KiwiRail and Go Bus
Date and time 8 August 2022 1435
Location Addington, Christchurch
Operating crew one train driver, one rail operator, one bus driver
Injuries nil
Damage nil
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9. Conduct of the Inquiry
He tikanga rapunga

9.1.  On 9 August 2022 Waka Kotahi notified the Commission of the incident. 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:
e interviews conducted with signals staff and the bus driver
e written statement made by the train driver
¢ Global Positioning Satellite (GPS) information from the bus

e CCTV footage of the incident from Waka Kotahi, Go Bus and neighbouring
businesses

e train control system playback recordings and graphs

e Special Bulletins issued by KiwiRail relevant to the incident
¢ KiwiRail Task Instructions relevant to the incident

e enquiries with Christchurch City Council

9.3. On 25 May 2023 the Commission approved a draft report for circulation to eight
interested parties for their comment.

9.4. The Commission received submissions from six interested parties. Any changes
resulting from those submissions have been included in this final report.

9.5.  On 27 September 2023 the Commission approved the final report for publication.

Final Report RO-2022-103 | Page 23



Abbreviations
Whakapotonga

ALCAM

ALAIRP

CCC

CCTvV

km/h

LCSIA

LCSS

RCA

SSSS

TSR

Australian level crossing assessment model

as low as is reasonably practicable

Christchurch City Council

closed-circuit television

kilometres per hour

level crossing safety impact assessment

level crossing safety score

road controlling authority

site-specific safety score

temporary speed restriction
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Glossary
Kuputaka

bypass

fail safe

large passenger
service vehicle

rail access
provider

road controlling
authority

Special Bulletin

speed boards

Zero Harm

a method of connecting electrical circuits directly to the power source
by diverting around (bypassing) potentially faulty equipment. This
allows the rest of the circuit to continue operating normally

a system designed to default to the safest condition in the event of a
malfunction

any passenger service vehicle that is designed or adapted to carry
more than 12 people (including the driver)

person who controls the use of a railway line by rail operators
(including that person if it is also a rail operator)

the authority, body or other person that has control of a road; and
includes a person acting under, and within the terms of, any
delegation or authorisation given by that authority, body or other
person

internal KiwiRail memorandum containing information and
instructions temporarily altering the normal method of operation

trackside signage informing train drivers of the maximum speed for
the area

KiwiRail's health, safety and environment department
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Appendix 1 KiwiRail Signals and Telecommunications
Task Instruction SR.14.4: Level crossing alarms and
barrier installations

SR.144 When level crossing alarms are disconnected because of failure or other event
(eg new commissioning), arrangements must be made with the Network
Control Manager or the Network Control Authorities section, for a
10Km/h speed restriction onto the crossing for all trains. The closest of any
fixed signals to the crossing within the warning distance or outer approach for
each route are to be fixed at stop. ‘Signals Not Working or Barriers not Working’
signs must be fixed to all level crossing alarm masts and also to the masts of
appropriate rcad vehicle waming signs as follows:

e Oldtype WX 8 'Railway Crossing' signs

e New type WX1L or WX1R 'Railway Level Crossing Ahead' (steam engine
sign) and WX3 ‘Railwvay Level Crossing flashing Lights Ahead' sign

¢ WXR3 or WXL3 'Railway Crossing on Side Road’ and WXL4 or WXR4
‘Railway Crossing at T-Junction' signs approaching the level crossing

Signals and Telecommunications Task Instruction: S-TI-MA-2614 Issue 2.0
Page 12 of 16 Effective Date: 30/03/2020
Level Crossing Alarms and Barrier Instaliations KiwiRail %

Signs are to be positioned for best visibility by road users without obscuring
other road signals or crossing alarm light heads, All crossing alarm light heads
are to be covered with bright orange covers.

m Traffic Management Plans are required for planned suspension of Crossing Alamms |

The Signals Field Engineer should be contacted where unusual circumstances
apply.
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Kowhaiwhai - Maori scroll designs

TAIC commissioned its four kdwhaiwhai, Maori scroll designs, from artist Sandy Rodgers (Ngati Raukawa,
Tawharetoa, 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 marama’ (i te ara
haumaru) is ‘a vessel/vehicle in pursuit of understanding’. Waka is a metaphor for the Commission. Marama
(from ‘te ao marama’ — the world of light) is for the separation of Rangitane (Sky Father) and Papataanuku
(Earth Mother) by their son Tane Mahuta (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 Tane Mahuta 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 Tane Mahuta in the creation of this Kdwhaiwhai.

Aviation: Nga hau e wha - the four winds

(@ phy BYE phe BYE ply BY

To Sandy, ‘Nga hau e wha’ (the four winds), commonly used in Te Reo Méaori 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 Tawhirimatea (God of wind) in the creation of this Kdwhaiwhai.

Maritime: Ara wai - waterways

VRONY O ZONY ZON

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 Kdwhaiwhai.

Rail: rerewhenua - flowing across the land

- v

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 Papattanuku (Earth Mother) and Tane Mahuta (God of man and forests and everything
that dwells within) in the creation of this Kdwhaiwhai
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Investigation Commission

Recent Rail Occurrence reports published by
the Transport Accident Investigation Commission
(most recent at top of list)

Unintended movement resulting in locomotive and wagon entering Picton
Harbour, Picton, 1 September 2021

Derailment of Train 220, South of Hunterville, 13 December 2021

Te Huia passenger service, train parting, North Island main trunk line, Paerata, 19
July 2021

Freight Train 391, collision with light truck, Saunders Road, Marton, 13 May 2021

Serious injury during shunting operations on board the Aratere, Interislander ferry
terminal, Wellington, 9 April 2021

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

Safe working irregularity, East Coast Main Trunk Line, Hamilton — Eureka, 21
September 2020

Collision between bus and locomotive, Clevely Line level crossing, Bunnythorpe, 16
September 2020

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

Express freight Train 932, strikes hi-rail vehicle, Limeworks Road, 24 April 2020
Express freight Train 268, derailment, Wellington, 2 July 2019

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

Passenger train 804, Irregular disembarkation of passengers, Rolleston, Canterbury,
3 September 2019

Unsafe entry into worksite, Taimate, 5 June 2019

Derailment of Train 626, Palmerston North, 4 April 2019
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