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

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: Freight train MP8 (not the accident train)
(Credit: Darryl K. Bond via Flickr.com)

Final Report RO-2025-105 | Page iii



Part of 'NZ Topo50 Maps'
*\{| Sourced from Land Information New Zealand
- | Crown Copyright Reserved
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Figure 2: Location of accident
(Credit: Land Information New Zealand Toitld Te Whenua)
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1 Executive summary
Tuhinga whakarapopoto

What happened

1.1. At about 1240 on Sunday 6 April 2025, two track workers completed maintenance
work inside the Kaimai Tunnel (the tunnel), on the East Coast Main Trunk line (ECMT).
The track workers were each driving a hi-rail vehicle? (HRV) in convoy along the track
and were making their way east towards Tauranga. Soon after the HRVs exited the
eastern tunnel portal, Train MP8, heading west towards Hamilton, rounded a bend
and collided with the leading HRV.

1.2.  The lead HRV track worker jumped out of the HRV before it was struck by the train.

1.3.  There were no injuries to the track workers or the locomotive engineer? (LE). The HRV
that was struck was substantially damaged. There was no damage to the locomotive.

Why it happened

1.4.  As aresult of a series of miscommunications, the track workers were working inside
the tunnel without any form of protection,® and train control® was not aware the track
workers were in the tunnel.

1.5.  There were two separate work groups working near and in the tunnel that morning. A
series of miscommunications led the track workers in the tunnel to believe that
protection had been arranged by a rail protection officer’ (RPO) from the second
work group. However, that RPO was working in a different location and was not
aware the tunnel work group was on track.

1.6.  Consequently, no protection was in place for the tunnel work group and Train MP8
was signalled by train control into the section in conflict with the track workers.

What we can learn

1.7.  All personnel undertaking safety-critical® roles should adhere to the principles
underlying the application of non-technical skills to ensure that they share the same
mental models and have a clear understanding of what is required of themselves and
others to complete tasks safely.

" Times in this report are in New Zealand Standard Time (Universal Coordinated Time +12 hours) expressed in a
24-hour format.

2 A vehicle fitted with retractable rail wheels that can travel on both road and rail.
3 Tunnel opening used for entry or exit.
4 A person certified to drive mainline locomotives on the KiwiRail network.

> Methods established to prevent rail traffic from entering a work area. Protection may include blocking of signals,
compulsory stop boards, signage and detonators.

6 Located in Wallaceville, Upper Hutt, train control is responsible for track authorisations and the safe movement
of rail traffic throughout New Zealand.

7 A person qualified to establish track protection for a work area.
8 Tasks that, if not performed correctly, may result in a mishap with potentially severe consequences.
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Who may benefit

1.8.  Railway operators, rail protection officers, track maintenance personnel and anyone
involved in safety-critical communications may all benefit from the findings in this
report.
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2

Factual information
Parongo pono

Background

The Kaimai Tunnel

2.1.

2.2.

The Kaimai Range is a mountain range in the North Island of New Zealand. It is part
of a series of ranges, with the Coromandel Range to the north and the Mamaku
Ranges to the south. The Kaimai Range separates the Waikato in the west from the
Bay of Plenty in the east.

The Kaimai Tunnel (the tunnel) opened in 1978 and is the longest railway tunnel in
New Zealand, at 8.98 kilometres (km). A single-line railway track cuts through the
Kaimai Range as part of the East Coast Main Trunk line (ECMT). Hemopo siding is
located near the tunnel’s western portal, and Whatakao siding near its eastern portal
(see Figure 3). The highest point of the Kaimai Range, directly above the tunnel, rises
to 814 metres (m).

A

Whatakao" ™__|
eastern portal 5
Hemopo 0 1 7 3km
EEE .

2.3.

2.4.

Figure 3: Kaimai Tunnel map

The tunnel is concrete, lined with walkways on either side of the track (see Figure 4).
There are 28 refuges® on the northern side of the tunnel wall, spaced at intervals of
roughly 400 m, and 21 trolley refuges on the southern side.

Phones to contact train control were placed in 11 of the 21 trolley refuges but these
are no longer operational. The phones have been replaced by continuous radio
coverage on both very high frequency (VHF) and ultra high frequency (UHF) within
the tunnel.

9 A recess built into a tunnel wall to provide an area where people or equipment cannot be struck by rail traffic. A
trolley refuge is a larger recess designed to fit mobile equipment such as rail trolleys.
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Figure 4: View into tunnel from eastern portal

Whatakao and Hemopo sidings

2.5, Whatakao siding is located on the Bay of Plenty side of the Kaimai Range,
approximately 1.5 km to the east of the eastern tunnel portal. It consists of a mainline
and loop track. Entry to and exit from the siding for rail traffic is governed by fixed

signals. It is directly accessible to road traffic by an entrance off a public road (see
Figure 5).
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Figure 5: Whatakao siding

2.6.  Hemopo siding is located on the Waikato side of the Kaimai Range, approximately
500 m to the west of the western tunnel portal. It consists of a mainline and loop
track. The siding is not directly accessible by public road (see Figure 6).

Figure 6: Hemopo siding

2.7.  The distance travelling by rail between Hemopo and Whatakao is approximately
10 km, while the distance by road via State Highway 29 is approximately 80 km.

The worksites

2.8.  On the day of the accident, two separate worksites were in operation by two different
work groups. Work group one (WG1) was working within the tunnel, carrying out
track fastening renewals.™

29. WGT1 had obtained electronic protection' from train control to work between
Whatakao siding and Hemopo siding. This allowed WGT1 to on-track' the two hi-rail

10 Renewing components used to secure the rail track to the rail base to prevent the track from moving.

" Electronic protection, or 'blocking’, is a method of protection whereby the train controller uses the train control
system to prevent signals held at red (stop) being changed to proceed. Having to stop for red signals prevents
rail traffic from entering a section of track that has been blocked.

12 Transitioning an HRV from the road onto the railway track by lowering the rail wheels. Off-tracking is the
opposite action, from the railway track onto the road.
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vehicles™ (HRVs) at Whatakao loop, and travel into the tunnel to carry out the
required work (see Figure 7).

2.10. Track fastening renewal work required the use of power tools to remove and replace
‘Pandrol’ clips™ (see Figure 4). WG1 used lighting from the two HRVs for illumination
while the track workers were on the ground inside the tunnel.

2.11.  Work group two (WG2) was initially working clear of the track at Whatakao and did
not require electronic protection.
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Figure 7: Red line shows limits of WG1 work area

The track workers

2.12.  WG1 was comprised of two track workers, each operating an HRV. The senior track
worker was acting as the rail protection officer (RPO) for WG1 (RPO1). This role
included liaising with train control to establish track protection.

2.13. WG2 was comprised of a senior track worker, who was acting as WG2's RPO (RPO?2),
and six other track workers. Both work groups were listed separately on the daily
information bulletin (DIB)" (see Appendix 1).

2.14. Both RPOs were experienced track workers who held all relevant certifications for the
planned work being carried out on the day. However, neither RPO was certified to
protect multiple worksites.

2.15.  The track worker in WG1 (TW1) held the theory component of the Track Protection —
Basic Machines (TPBM) training. TPBM was the minimum qualification required to

13 A vehicle fitted with retractable rail wheels that can travel on both road and rail. When travelling in rail mode
the front road wheels are not in contact with the ground and the vehicle is unable to be steered in the manner
of a road vehicle.

4 Generic name of industry-standard rail fasteners. They are steel clips that attach rail to sleepers or concrete
formation by applying tension to clamp the rail in place.

A memorandum provided to users of KiwiRail's network that contains information about train running and track
maintenance activities for that day.
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2.16.

operate an HRV on track, and TW1 was doing so under the direct supervision of
RPO1.

Both RPOs and TW1 underwent drug and alcohol testing after the incident. All staff
returned negative (clear) results.

The hi-rail vehicle

2.17.

The HRV involved in the collision was a 2014 Mitsubishi Fuso truck fitted with
retractable rail wheels. It was being used by WGT1. It received substantial damage to
its front extended bumper and to the front rail wheel configuration (see Figure 8). The
HRV was certified to be operated in a tunnel environment. There was no indication or
evidence to suggest that any mechanical fault contributed to the accident.

Figure 8: HRV involved in the collision
(Credit: KiwiRail)
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The train

2.18. Train MP8 (the train) was powered by a single DL-class locomotive (DL 9360). It
weighed 1554 tonnes (t) and was 716 m long. The train was made up of 18 heavily
loaded vehicles at the front (most around 70 t each) with another 22 empty wagons

behind (see Figure 9). The train was running about 70 minutes ahead of its scheduled
trip from Tauranga to Hamilton.

Figure 9: Train MP8 at collision location after the accident
(Credit: KiwiRail)
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Electronic protection

2.19.

2.20.

Establishing a protected work area on the ECMT requires train control to block signals
to prevent entry by rail traffic into the worksite. This is achieved by the train controller
using the train control system to place a block on signals, which holds them at red
(stop). Once a signal has been blocked on the train control system it cannot be
placed at proceed until blocking has been removed.

Procedures are in place to ensure that blocking is not removed until the track has
been confirmed clear by the RPO or worksite supervisor. To prevent accidental
removal, the train control system also prompts the train controller to manually verify
that blocking may be removed. The methods to apply blocking are prescribed in
KiwiRail's Rules and Procedures RP06, ‘Using Blocking’ (KiwiRail, 2026).

Communications

2.21.

2.22.

2.23.

Both UHF and VHF radios were available for use by the two work groups to
communicate with train control and each other. There were three separate radio
channels for use in the area:

e channel 12 on the eastern side of the tunnel
e channel 2 for use inside the tunnel
e channel 13 for use on the western side of the tunnel.

Direct communication from one side of the tunnel to the other was not possible
using either UHF or VHF because the terrain between the two locations impeded
radio reception.

In areas of limited radio reception, KiwiRail rules allow for the use of mobile phones.
RPO1 and RPO2 made a series of phone calls to each other to organise a shared
protected work area.

Narrative

Introduction

2.24.

On the morning of Sunday 6 April 2025, WG1 had established a protected work area
with train control, and blocking was applied as necessary to carry out work within the
tunnel. This blocking was removed during the course of the morning when RPO1
called train control and reported being clear of the track at Hemopo. This allowed a
train through the area about two hours before the accident occurred.

Establishing protection

2.25.

2.26.

At about 0700, RPO1 and TW1 were at Whatakao siding to start planned work. RPO1
and TW1 were in the cab as operators and sole occupants of each of the two HRVs.
RPO1 contacted train control by radio to request to work between the loop at
Whatakao and the 8R signal at Hemopo.

At 0704, train control established blocking to protect the requested work area and,
after confirming that there were ‘multiple HRVs', authorised RPO1 to start work with a
clearance time of 1100. This meant that WG1 was expected to have informed train
control that they were clear of the track by 1100 at the latest.
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2.27.

2.28.

2.29.

2.30.

2.31.

Once authorisation was received, RPO1 and TW1 both on-tracked their vehicles and
journeyed westward from Whatakao loop, along the ECMT and into the eastern end
of the tunnel. RPO1 was travelling in the lead vehicle, with TW1 in convoy behind.

As WG1 was entering the tunnel, RPO2 arrived at Whatakao with their work group.
RPO2 had intended to carry out their planned work clear of the track. On arrival at
Whatakao, RPO2 reconsidered the situation and decided that blocking would be
required to move equipment around the area.

RPO?2 tried to call RPO1 by mobile phone, with the intention of arranging some form
of mutual blocking for the two separate work groups, but the call went unanswered.

As WG2 could not use the already protected track without the knowledge of WG1,
RPO2 contacted train control and requested that they relay a message for RPO1 to
contact RPO2.

Having received no response, WG2 continued with work clear of the track at
Whatakao.

Events leading up to the accident

2.32.

2.33.

2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

Once RPO1 and TWT1 arrived inside the tunnel they started work renewing Pandrol
clips. As both were working outside the HRV cabs, on the ground and using power
tools, the calls from RPO2 and train control were not heard or responded to.

At about 1000, RPO1 realised they were running low on Pandrol clips and so RPO1
and TW1 both got into their HRVs and made their way out of the western end of the
tunnel to off-track and collect equipment from Hemopo.

Once outside the tunnel, RPO1 heard radio conversations between train control and
an approaching train (Train MP1) that was travelling eastwards toward Tauranga.
Train MP1 was running ahead of schedule and was waiting outside Hemopo for the
work group’s agreed clearance time of 1100.

At 1020, in an effort not to keep Train MP1 waiting and allow it through the
protected work area, RPO1 contacted train control to report that WG1 was off and
clear of track at Hemopo.

Train control acknowledged this and then passed on the message for RPO1 to
contact RPO2 at Whatakao. RPO1 responded that they would return to Whatakao
once Train MP1 had cleared the area.

At 1021, at the request of RPO1, train control removed the blocking established for
WG1 between Whatakao loop and the 8R signal at Hemopo. Train control then set
the relevant signals for Train MP1 to proceed eastwards toward Tauranga. Train MP1
passed through Hemopo at 1023 and through Whatakao 17 minutes later at 1040.

During this time, a series of mobile phone calls took place between RPO1 and RPO2
to discuss protection for both work groups once Train MP1 had cleared the area (see
paras 3.27-3.32). During a call, RPO1 advised RPO2 that they would not be entering

the tunnel because of fumes left by Train MP1.

While Train MP1 was clearing the Whatakao area, RPO2 contacted train control by
radio to establish protection for WG2. At 1040, train control authorised RPO2 to work
between the 4R and 8L signals at Whatakao, with blocking established for WG2 at
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those locations (see Figure 10). RPO2 was given a clearance time of 1330, which was
when the next train was expected.

KiwiRaiL.7?%
WHATAKAQO - HEMOPO
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Figure 10: WG2 protected work area at Whatakao

RPO1 stated in interview they recalled a mobile phone discussion with RPO2
confirming that blocking was organised until 1330.

This led to a misunderstanding between the two RPOs about who was included in the
safety-critical protection arrangements. As a result, WG1 entered the tunnel and
conducted work without any form of protection for the next two hours.

The accident

242.

2.43.

244,

2.45.

2.46.

At 1104, Train MP1 arrived at Tauranga one hour ahead of schedule. The same
locomotive engineer (LE) was tasked to drive the return journey from Tauranga to
Hamilton utilising Train MP8 (the train). The LE had a short break before departing
Tauranga, and the train departed 70 minutes ahead of schedule. The journey time to
Whatakao was around 30 minutes.

On becoming aware through radio traffic that the train had departed Tauranga, RPO2
began organising WG2 to clear the track at Whatakao.

At 1218, RPO2 advised train control that all personnel and machinery were clear of
the track. On receipt of this information, train control removed the blocking and
moved a set of points'® at Whatakao in preparation for the passage of the train.

At 1219, train control set signals for the train to proceed through Whatakao and
Hemopo. At this time WG1 was still inside the tunnel conducting work without
anyone else knowing.

At 1241, the train passed through Whatakao and continued west towards the tunnel.
At around the same time, WG1 finished the work inside the tunnel and, with TW1
operating the lead HRV, they made their way out of the eastern end of the tunnel
toward Whatakao.

6 Movable section of rail that guides rail traffic from one track to another.
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2.47. RPO1, who was operating the rear HRV, instructed TW1 to stop outside the eastern
tunnel entrance in order to move some equipment that had been left close to the
track.

2.48. At 1242, the train was rounding a left-hand curve when the LE sighted the HRVs on
track and applied the train's emergency brake at 1242:19. This began slowing the
train down from its speed of 33.5 kilometres per hour (km/h). The LE crouched down
below the driver's console and braced for collision.

2.49. TW1 looked up to see the train coming towards the HRV. At this time the HRV was
stopped on track above a small area of open ground between two rail culverts.

2.50. In an effort to escape the impending collision, TW1 opened the driver's door and
jumped out of the cab onto the ground below.

2.51. RPO1, who was operating the rear HRV, put the vehicle into reverse and moved
approximately 40 m back towards the tunnel.

2.52. At 1242:29 the train was travelling at 19.3 km/h when it struck the lead HRV at the
72.288 km mark. The collision pushed the HRV back 27.7 m along the track towards
the tunnel (see Figure 11). The HRV that RPO1 was operating was not impacted.

distance from
impact locationto —mm—r
Kaimai Tunnel
134 m distance between
locomotive and HRV
at rest

direction of travel — 7.7m

mnmmmmT _____

HRV at rest
impact location position
72.288 km locomotive at
rest position
72.269 km

27.7m
distance from impact
) to HRV at rest position

Figure 11: Diagram of collision sequence

2.53. Activation of the train's emergency brake sent an automatic alarm to train control.
Train control immediately contacted the LE, who advised of the accident and
confirmed that there were no injuries.

2.54. The train controller notified the network control manager, and the site was frozen’
for investigation.

7 The retention of all evidence by ensuring nothing is moved or removed from the scene.
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Recorded data

Train data recorder

2.55. The train’s locomotive DL 9360 was fitted with a Tranzlog data recorder.” The
Commission obtained the Tranzlog data; the verified data was used in this report.

Tests and research

2.56. Commission investigators conducted radio testing on both UHF and VHF channels.
Testing was conducted statically between Hemopo and Whatakao.

2.57. Testing was also conducted travelling through the tunnel using a vehicle similar to
the HRV involved in the accident.

2.58.  On completion of the testing, Commission investigators concluded that radio
communication was not possible between the two work groups from Hemopo to
Whatakao. While direct radio coverage was possible from Hemopo through the
tunnel, coverage did not extend to Whatakao.

Organisational information

2.59. KiwiRail Holdings Limited (trading as KiwiRail) is a New Zealand state-owned
enterprise. It operates trains and rail vehicles, controls rail movements on the national
rail network and maintains the railway infrastructure as the access provider.

Previous occurrences

Rail inquiry RO-2023-103 Safe-working irregularity, 3.85 km mark, Johnsonville line - tunnel 5,
04 May 2023

2.60. The report is relevant to this inquiry as the Commission found similarities relating to
mobile phone use and safety-critical information transfer.

2.61. In 2023, two track workers on the Johnsonville line had to run for safety when a train
entered the tunnel they were working in. The incident occurred because of
miscommunication between the track workers and train control while using mobile
phones for safety-critical tasks.

2.62. The Commission identified a safety issue that stated in part: ‘'The use of incorrect
procedures to establish protection and ineffective communication ... indicates that
non-technical skills were not being adequately utilised during a safety-critical task’
(Transport Accident Investigation Commission, 2024).

2.63. KiwiRail took safety action to prohibit the use of mobile phones for communication
when radios were available. Based on the safety action taken, the Commission did not
issue a recommendation.

8 The train's onboard 'black box’ data recorder.
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3 Analysis
Tataritanga

Introduction

3.1.  Having systems in place to protect track workers from rail traffic is a fundamental
premise of rail operations worldwide. Those systems are only effective if established
procedures are followed. On this occasion, a more serious accident was avoided
because the track workers had completed their work and the vehicles had exited the
tunnel moments before the train arrived.

3.2.  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 any safety issues that could adversely affect
future operations.

Train control notification

Safety issue 1: There was contradictory and ambiguous direction in KiwiRail’s procedures as to
whether it was necessary for train control to be advised before the track workers entered the
tunnel. This increased the risk of work being carried out within the tunnel without adequate
protection being in place.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

When RPOT1 initially arrived at Whatakao at around 0700, procedures were followed
to establish protection to work in the tunnel through direct radio communication
with train control.

This protection remained in place until it was removed at 1021 on the request of
RPO1.

When RPO1 wanted to enter the tunnel a second time, all communication was on
mobile phones between RPO1 and RPO2. Train control was therefore not a party to
that communication.

Because of the misunderstanding of protection requirements between the two RPOs,
RPO1 thought that protection was in place, so they did not notify train control that
they would be working within the tunnel.

KiwiRail Standard 14-STD-005, 'SHE Working in tunnels’ (the standard) prescribes the
expected method of working in tunnels. There are also local network instructions that
prescribe the methods of working in particular locations on the network. The
Commission found that there were contradictions between information in the
standard and KiwiRail's local network instruction for the Kaimai Tunnel.

Section 13 of the standard (see Appendix 2) stated in part:
Recording Names and Numbers of Rail Personnel in Tunnels

The Works Supervisor (or Site Manager if appointed) must ensure that the
names of all rail personnel entering the tunnel are recorded in the Job Plan
Book, and that the list is kept up to date. The Works Supervisor must advise
Train Control of the total number of Rail Personnel inside the tunnel...

Section 14 of the standard (see Appendix 3) stated in part:

Communication with Train Control
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Where train control radio communication systems exist within tunnels, it is to be
used as the primary means of communications with Train Control and must
form part of the Job Plan...

Before entering a tunnel to undertake work, the operational status of the radio
system within the tunnel, if available, must be checked by calling train control...

3.10. However, KiwiRail Local Network Instructions 8.8, ‘Kaimai Tunnel’ (the instructions)
(see Appendix 4) stated in part:

8.8.1 Number of Persons on Freight/Work Trains or Service Vehicles

To deal with an emergency situation in the tunnel, emergency services must be
aware of the number of people in the tunnel.

Prior to entering the Kaimai Tunnel, Operators of service vehicles, RPO's and
Locomotive Engineers of trains must advise the Train Controller if there is more
than one person (in the cab)... [parentheses KiwiRail's]

3.11.  While Section 13 of the standard is clear that RPO1 (as ‘Works Supervisor’) should
have contacted train control before entering the tunnel, Section 8.8.1 of the
instructions appears to only require such a call if there is more than one person in the
cab.

3.12. As there was only one person in each HRV cab, RPO1 adhered to the requirements of
the instructions.

3.13.  Section 14 of the standard has a requirement that the operational status of the radio
system within the tunnel must be checked by calling train control before entering the
tunnel. It is unclear in the instructions whether this call needs to be made before each
entry into the tunnel, or if it is sufficient that at least one communication with train
control has been made during the working day.

3.14. On 20 March 2026, KiwiRail advised the Commission:

The Rules and Standards team have reviewed and believe there is no rules
conflict in regard to number of persons being in rail vehicles reported to train
control prior to entering the tunnel...

When more than one HRV is travelling, this is classed as multiple HRVs and
must be stated as part of the information provided for the track occupation call
to the Train Controller. As per TS06 — 4.1 Requesting Blocking

The Train Controller would then be aware there is more than one HRV.

The lead HRV driver would be the RPO as has taken the track occupation, and it
would be his responsibility to tell the Train Controller the total number of
persons travelling through the tunnel in the multiple HRVs.

3.15.  The Commission acknowledges KiwiRail's response. However, when RPO1 obtained
blocking from train control that morning they advised that there were multiple HRVs.
There was no further information provided or requested regarding the exact number
of HRVs, nor how many people in total were entering the tunnel.

3.16. Notwithstanding KiwiRail's response, the safety issue’s focus is about the wording of
the instructions: 'Prior to entering the Kaimai Tunnel, Operators of service vehicles,
RPO’s and Locomotive Engineers of trains must advise the Train Controller if there is
more than one person (in the cab)’ is in contradiction to the standard 'The Works
Supervisor must advise Train Control of the total number of Rail Personnel inside the
tunnel.
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3.17. If train control is not contacted, they would not be aware that anyone was in the
tunnel. When RPO1 entered the tunnel for the second time that day, they did so
without contacting train control because they thought protection had been arranged
by RPO2.

3.18. In the Commission’s view, the instructions (see paragraph 3.10) introduced ambiguity
around whether it was necessary for an RPO to contact train control when there was
only one person in the cab of each vehicle in their work group.

3.19. If RPO1 had contacted train control before entering the tunnel for the second time,
train control would have been made aware that WG1 was on track without protection.
Had this occurred, it is virtually certain that action could have been taken to remove
WG1 from the track and to prevent the train from entering the section.

Radio coverage

Safety issue 2: Radio coverage within the tunnel was insufficient to allow direct communication
between work groups. As a result, safety-critical information was discussed and misunderstood
on a closed network without an opportunity for intervention by a third party.

3.20. Commission investigators conducted testing of the radio system. The Commission
found that the tunnel radio channel could be accessed from Hemopo, but coverage
did not extend to Whatakao.

3.21. This meant the two RPOs were unable to communicate with each other using either
UHF or VHF radio systems. As a result, they had to use mobile phones to coordinate
their work.

3.22. KiwiRail is aware that because of the nature of the geography in the Kaimai Range
there is poor radio coverage in the area.

3.23. KiwiRail has previously attempted to improve coverage using frequency boosting
equipment, but this had the effect of interfering with commercial cellular
communications.

3.24. Had radio communication been available, any discussion on the radio between the
two RPOs would have been conducted on an open radio channel. This would have
provided an opportunity for train control, and any other rail workers listening, to
intervene if they realised there was a misunderstanding over the protection
arrangements being discussed. Had such an intervention occurred, it is very likely
the accident could have been avoided.

3.25.  On 20 March 2026, KiwiRail informed the Commission of safety action taken to
improve radio coverage in the Kaimai Range area (see Section 5). In the Commission’s
view this safety action has addressed the safety issue.

Communication and non-technical skills

Safety issue 3: KiwiRail’s radio procedures were not implemented when using mobile phones as
a primary means of communication. This led to insufficient information being exchanged and a
misunderstanding of safety-critical information. As a result, a train entered a section of track
that the work group incorrectly thought was protected from rail traffic.

3.26. Communication errors often feature as contributory or causal factors in rail incidents
(Luva & Naweed, 2022), particularly while track protection is being implemented or
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removed (Australian Transport Safety Bureau, 2017). In this incident, RPO1 and RPO2
had different understandings about the rail protection because of miscommunication
during their mobile phone conversations.

Mobile phone conversations

3.27.

3.28.

3.29.

3.30.

3.31.

3.32.

Unlike calls to train control, mobile phone conversations between the RPOs were not
recorded. Therefore, the accuracy of these mobile phone conversations could not be
determined by Commission investigators. The events that followed are based on
recollections of both RPOs as stated to Commission investigators during interviews.
The RPOs had differing accounts of the outcome of these conversations and what
protection was agreed to be put in place.

RPO1 recalled that RPO2 intended to request the same blocking area previously
established, which would have allowed both groups to safely work on track. RPO2
recalled that the initial agreement was for RPO1 to take out the blocking, including
‘remote locking'™ on a digger at Whatakao.

However, before any protection could be established, RPO1 called RPO2 to advise
they would not be entering the tunnel because of fumes left by Train MP1.

RPO?2 stated in interview that they understood this to mean that RPO1 would not be
going back on track. However, they were unaware that RPO1 had already on-tracked
both HRVs and was waiting outside the western tunnel entrance for the fumes to
clear.

Thinking that RPO1 no longer required protection, RPO2 called train control to
establish blocking for a new work area for WG2 at Whatakao. There was some
discussion between RPO2 and train control around the sharing of protection limits
with WGT if required, but at that stage WG1 had reported clear of the track.

This meant that two HRVs were on track without any form of protection, or any
awareness by train control. In explanation, RPO1 stated that they thought RPO2 had
already taken protection, and they had waited sufficient time for Train MP1 to clear
Whatakao before going back on track to continue work inside the tunnel.

Non-technical skills

3.33.

3.34.

Non-technical skills can be defined as the cognitive, social and personal resource
skills that complement technical skills and contribute to safe and effective task
performance. Subcategories of non-technical skills include situational awareness,
communication, decision-making, leadership, teamwork, workload management and
self-management.

The effective use of non-technical skills is an important defence to capture and/or
mitigate the effects of human error. This is even more important in systems that, in
the absence of more robust engineering controls, are primarily reliant on individual
performance and less-effective administrative controls. The RPOs had both received
training in non-technical skills. However, as this incident highlights, ineffective
communication can render a system that is already over-reliant on administrative
controls even more vulnerable to accidents and incidents.

9 Locking on to a worksite is part of KiwiRail's track safety procedures. Remote locking is reserved for large
equipment that cannot readily be moved to the lock-on location.
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3.35.

The likelihood of erroneous read-back and hear-back errors is increased when those
communicating have a preconceived notion of what they are expecting to hear
(expectation bias).?? While expectation bias cannot be eliminated, defences (such as
specific phraseology and challenge-respond techniques)?' go some way to ensuring a
complete and correct understanding is shared by both parties.

Use of mobile phones

3.36.

3.37.

3.38.

3.39.

3.40.

3.41.

3.42.

3.43.

3.44.

3.45.

3.46.

KiwiRail has training programmes for radio communication (see Appendix 5). It is a
prerequisite for track workers to have successfully completed this training
certification.

KiwiRail has an expectation that radio communication is carried out with
professionalism and discipline. Staff are required to communicate in accordance with
KiwiRail Rule RPO1, ‘Applying Network Communications’ (see Appendix 6). This sets
out radio protocols, including how to make acknowledgements and corrections, that
are designed to minimise misunderstandings.

Recorded channels (those used primarily for safety-critical communications) are
regularly audited for compliance.

There is also an expectation that non-recorded channels be used with equal
professionalism as auditing can be conducted by listening in to conversations.

KiwiRail has also taken recent action to ensure that radios are used for all safety-
critical communications except where circumstances prevent this occurring. Under
these circumstances staff are permitted to use mobile phones.

Where mobile phones are used, communication protocols must be in accordance
with KiwiRail Rule RPO1.

However, because of the familiar nature of mobile phones, they are often used
differently when compared to an open channel on a work radio. Although there is
training for using work radios, there is no equivalent training for safe-working
procedures while using a mobile phone.

Because work-related mobile phone conversations are not recorded or audited, the
same level of discipline expected from radio use may not always be followed.

Leading up to the incident, all communication between the RPOs was conducted
using mobile phones because radio communication was not possible.

Had radio communication been available, it is very likely that KiwiRail's
communications procedure would have been followed, increasing the likelihood of
the parties applying non-technical skills to challenge and/or correct each other.

Effective communication is a key component of safety within the rail industry. In this
incident, the use of good communication skills between the RPOs would have helped
to establish a shared mental model of who was establishing blocking protection and
for what areas.

20 The predisposition for individuals to perceive information according to what they are expecting to see or hear,
as opposed to what is actually seen or heard. This expectancy can make it less likely that any mismatch in the
information received is detected.

21 Methods of verifying with the other party that information being presented is correct if errors are suspected.
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4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

Findings
Nga kitenga

The Commission found no evidence to suggest that a mechanical fault with the HRV
or the train contributed to the accident.

Mobile phone use was necessary as the radio system did not provide the capability to
communicate between the two RPOs’ locations.

The discussion of safety-critical information over mobile phones did not follow
KiwiRail's standard radio communications procedure. Confirmation of a mutual
understanding was not made by either party.

KiwiRail's instructions for calling train control before entry to a tunnel were
ambiguous and it was unclear whether additional calls should have been made.

If RPO1 had contacted train control before entering the tunnel for the second time,
train control would have been made aware that WG1 was on track without protection.
Had this occurred, it is virtually certain that action could have been taken to remove
WG1 from the track and to prevent the train from entering the section.

Had radio communication been available, any discussion on the radio between the
two RPOs would have been conducted on an open radio channel. This would have
provided an opportunity for train control, or other rail workers listening, to intervene
if they realised there was a misunderstanding over the protection arrangements
being discussed. Had such an intervention occurred, it is very likely the accident
could have been avoided.

Had radio communication been available to use, it is very likely that KiwiRail's
communications procedure would have been followed, increasing the likelihood of
the parties applying non-technical skills to challenge and/or correct each other.
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5 Safety issues and remedial action
Nga take haumaru me nga mahi whakatika

General

5.1.  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 could adversely affect future transport safety.

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

5.3.  Three new safety issues were identified.

Safety issue 1: There was contradictory and ambiguous direction in KiwiRail’s procedures as to
whether it was necessary for train control to be advised before the track workers entered the
tunnel. This increased the risk of work being carried out within the tunnel without adequate
protection being in place.

5.4. On 19 June 2026, KiwiRail advised the Commission that the KiwiRail Rules and
Standards team will review relevant Standard and Procedure documents to meet the
recommendation, ensuring that they align and there is clarity around contacting train
control.

5.5. The Commission welcomes the safety action taken to date. However, the action is not
yet complete. Therefore, the Commission has made a recommendation in Section 6
to address this issue.

Safety issue 2: Radio coverage within the tunnel was insufficient to allow direct communication
between work groups. As a result, safety-critical information was discussed and misunderstood
on a closed network without an opportunity for intervention by a third party.

5.6.  On 20 March 2026, KiwiRail provided the Commission with a summary of the
improvements made to radio communication in the Kaimai Tunnel:

Channel 2 (Train Control): Coverage has been extended out to the on-tracking
pad at Whatakao. Channel change boards will be relocated further out to the
4LAB signal.

Channel 4 (Maintenance): A dedicated maintenance channel has been enabled
for track staff. This repeater channel provides coverage from the Hemopo on-
tracking pad, through the tunnel, to the Whatakao on-tracking pad.

Available on all Hi-Rail and portable VHF radios.
Does not connect to Train Control.

Current Status: All systems are operational. Official changes and final testing
were carried out 215t of December.

New Channel Change Board Locations:
Hemopo - Signal 8RAB ECMT 61.862 km
Whatakao - Signal 4LAB ECMT 73.858 km

5.7.  In the Commission’s view, this safety action has addressed the safety issue. Therefore,
the Commission has not made a recommendation.
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Safety issue 3: KiwiRail’s radio procedures were not implemented when using mobile phones as
a primary means of communication. This led to insufficient information being exchanged and a
misunderstanding of safety-critical information. As a result, a train entered a section of track
that the work group incorrectly thought was protected from rail traffic.

5.8.  On 20 March 2026, KiwiRail informed the Commission of the following:

The work around the MIS.71 review came out of a Working Group, of which
actions are being tracked and assigned Action Owners. The exchange of
information is part of this action, so this will be followed up on and TAIC
informed of the progress of this action.

5.9.  One of those actions was 'Review to formally record safe working arrangements
between 2 RPOs/SPs.’

5.10. On 19 June 2026, KiwiRail informed the Commission of the following:

Amendments will be made to communication formats, ensuring relevant forms
are populated to capture the details of protected work area limits. This involves
the recording of the formal exchange of protected work area limits which will be
recorded with any adjacent or overlapping site. This is for all communication
methods including mobile phones. New forms will be used from 1 January 2027
to allow for change management in producing the updated books, completing
rules updates and coaching our teams on the change.

5.11. The Commission welcomes the safety action taken to date. However, the action is not
yet complete. Therefore, the Commission has made a recommendation in Section 6
to address this issue.
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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 could 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 30 July 2026, the Commission recommended that the Chief Executive of KiwiRail
review the procedures that apply to track workers carrying out work within tunnels, to
ensure they are clear and unambiguous as to the requirement to advise train control
before entering a tunnel. [022/26]

6.4.  On 18 August 2026, KiwiRail replied:
This recommendation is accepted.

The KiwiRail Rules and Standards team will review relevant standard and
procedure documents to meet the recommendations ensuring that they align
and there is clarity around contacting Train Control.

6.5. On 30 July 2026, the Commission recommended that the Chief Executive of KiwiRail
take action to improve communication to ensure it includes the correct methods of
communicating safety-critical information when using mobile phones. [023/26]

6.6.  On 18 August 2026, KiwiRail replied:
This recommendation is accepted.

Amendments will be made to communication formats, ensuring relevant forms
are populated to capture the details of protected work area limits. This involves
the recording of the formal exchange of protected work area limits which will be
recorded with any adjacent or overlapping site.

This is for all communication methods including mobile phones.

New forms will be used from 1 January 2027 to allow for change management
in producing the updated books, completing rules updates and coaching our
teams on the change.
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7.1.

Other safety lessons
Nga akoranga matua

All personnel undertaking safety-critical roles should adhere to the principles
underlying the application of non-technical skills, to ensure that they share the same
mental models and have a clear understanding of what is required of themselves and
others to complete tasks safely.
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8 Data summary
Whakarapopoto raraunga

Vehicle particulars

Train type and
number:

Classification:

Operator:

Date and time

Location

Operating crew
Injuries

Damage

Freight train MP8

Freight

KiwiRail Holdings Limited
6 April 2025, 1242

72.28 km East Coast Main Trunk line, near Kaimai
Tunnel

three trackworkers, one locomotive engineer
nil

substantial damage to one Mitsubishi Fuso HRV
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9.1.

9.2.
9.3.

9.4.

9.5.

9.6.

9.7.

Conduct of the inquiry
Te whakahaere i te pakirehua

On 6 April 2025, the New Zealand Transport Agency Waka Kotahi notified the
Commission 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.

On 7 April 2025, a protection order was placed on the HRV involved in the collision.

On 28 August 2025, Commission investigators carried out radio testing in Kaimai
Tunnel and sidings to the east and west.

The Commission obtained records and information from sources that included:

e interviews with three track workers and the locomotive engineer, and
discussions with KiwiRail communications personnel

e train performance data from Train MP8
e train control voice recordings

e train control graphs

e internal KiwiRail investigation report

e radio system performance testing.

On 29 April 2026, the Commission approved a draft report for circulation to seven
interested parties for their comment.

Two interested parties provided detailed submissions and four interested parties
replied that they had no comment. One interested party did not respond. Any
changes as a result of the submissions have been included in the final report.

On 30 July 2026, the Commission approved the final report for publication.
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Abbreviations
Whakapotonga

DIB daily information bulletin
ECMT East Coast Main Trunk line
HRV hi-rail vehicle

km kilometre

km/h kilometres per hour

LE locomotive engineer

m metre

RPO1 rail protection officer one
RPO2 rail protection officer two
t tonne

TPBM Track Protection — Basic Machines
TW1 track worker one

UHF ultra high frequency

VHF very high frequency

WGT work group one

WG2 work group two
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Glossary
Kuputaka

electronic a method of protection whereby the train controller uses the train
protection control system to prevent signals being changed to proceed into a
work area. Also referred to as ‘blocking’

hi-rail vehicle a vehicle fitted with retractable rail wheels that can travel on both
road and rail

protection methods established to prevent rail traffic from entering a work area

rail protection a person qualified to establish track protection for a work area

officer

refuge a recess built into a tunnel wall to provide an area where people or

equipment cannot be struck by rail traffic

safety-critical tasks that, if not performed correctly, may result in a mishap with
tasks potentially severe consequences

track fasteners components used to secure the rail to the rail base to prevent the
(Pandrol clips) track from moving
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Appendix 1 Daily information bulletin

L
Information Bulletin — continued
Sunday 06 April 2025

Hamilton — Pukekohe,
ECMT and Branches

ECMT and Branches:

Protected Work Area Rule Work Details
40.8km A 45.00km A TS04 0700 = 1430
Morrinsville Waharoa Compulsory Call Sign:
Stop
Protection
Kereone Waharoa TS06 0700 = 1500
Blocking Loop Maintenance

(clear of CSP worksite)

Hemopo Whatakao TS06 0600 - 1530
Blocking Fastening Renewals

Whatakao Whatakao TS06 0700 - 1530

Whatakao Apata TS06 0600 - 1600

Bridge 45 Maintenance

Blocking
Hinuera Putaruru TS06 0430 - 0600
Blocking Ashphalt Road Crossing
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Appendix 2 KiwiRail Standard 14-STD-005, ‘SHE
Working in tunnels’, Section 13 page 20

KiwiRail Enterprise-Wide SHE Standard ‘Working in Tunnels

13. INSTRUCTIONS FOR WORKING IN TUNNELS

Tunnel Re-entry After Evacuation

[Mote that after an alarm 1. evacuation is not compulsony]

If a gas monitor second alarm activates then it will be necessary to withdraw to the pre-determined safe
aszembly point / fresh air area or evacuate the tunnel.

Refer to TARP Gas Alarm Responsze (Appendix 3) for actions required for each gas alamm activation level.

After an Alarm 1 [single beepingfMashing] activaticn and evacuation has occumed the Works Supernvisor may
allow personnal to re-enter the tunnel work site and restart work provided the gas levels have returmed to
normal range.

After an Alarm 2 [double beeping/flashing] activation, the Weorks Supervisor may allow personnel to re-emter
the tunnel and restart work after a minimum 15 minute stand down period in fresh air, provided the gas level is
below TWA.

If an Alarm 2 activates for a second time the same process as for the first Alamm 2 applies.

If an Alarm 2 activates for a third ime then work must stop, and all personnel must evacuate the tunnel and
not undertake further tunnel work until after a minimum 12-hour stand down period.

After a STEL alamn has been activated rail personnel must evacuate to the predetermined safe assembly point
{ fresh air area. If a Ceiling value has occumed rail personnel must evacuate the tunnel and not undertake
further tunnel work until after a minimum 12-hour stand down period and appropriate assessment (refer to
section 15). NOTE; IF EXPOSED TO CEILING VALUE WITHOUT RPE ON, A MEDICAL

ASSESSMENT IS REQUIRED.

Reporting Hazards, Incidents and Gas Alarms

All hazards and incidents ({including near misses) must be reporied and investigated in accordance with
KiwiRail hazard and incident management policies and procedures.

If rail personnel have been affected by gas fumes in the tunnel, or if & gas monitor STEL alarm has activated
{Alamm lewvel 2}, then this must be advised to the Train Controller so it can be logged as an event in the Safety
Management IT System as soon as practicable.

No Smoking in Tunnels

Smoking is NOT permitted in any tunnels and individuals should reduce their intake pricr to entry. This includes
the use of electronic devices.

Recording Names and Numbers of Rail Personnel in Tunnels

The Works Supenvisor (or Site Manager if appointed) miust ensure that the names of all rail personnel entering
the tunnel are recorded in the Job Plan Book, and that the list is kept up to date. The Works Supervisor miust
advise Train Control of the total number of Rail Personnel inside the tunnel.

At the termination of the work, the Works Supervisor (or Site Manager if appointed) must check that all Rail
Perzonnel who entered the tunnel have exited the tunnel against the list of names recorded in the Job Plan
Book.

The Rule 902 process will be applied fo ensure that ALL people working in the tunnel are accounted for.
14-5TD-005-5HE lssue Mo: 1.0 lssue Date: 1802021

Uncontrolled when printed & KiwiRail 2021 Page 20 of 40

Page 30 | Final Report RO-2025-105



Appendix 3 KiwiRail Standard 14-STD-005, ‘SHE
Working in tunnels’, Section 14 page 26

KiwiRail Enterprise-Wide SHE Standard Working in Tunnels

Use of Petrol-Powered Plant and Vehicles in Tunnels

All petrol power plant and machinery are prohibited to be usedioperated in tunnels-
Fuelling of plant and vehicles used in tunnel work:

¢+ Fuelling of plant and vehicles must be done outside the tunnel, thersfore no fuel containers are to be
taken into funnels during tunnel work.

Tunnel transits (not stopping):

+  Petrol powersd minor plant may e camied but must not be used in a tunnel;
+ Spare fuel (including petrol) in a suitable approved container may be camied;
¢+ The maximum spare fuel container size is 25 litres. The maximum number of spare fuel containers is
2
+  Fuel containers must be camied inside toolboxes.
An example of petrol minor plant and spare petrol transiting through tunnels is chainsaws which are routinely
carmied to deal with vegetation issues along the frack.

Communication with Train Control

Where train confrol radio communication systems exist within tunnels, it is to be used as the primary means of
communications with Train Control and must form part of the Job Plan.

If there is no train control radio system, then special consideration must be given to workplace communications.
One or more of the following MUST be in place before entering the tunnel for work:

Train contral tunnel telephones (if fitted),

Cell phones.

Altemative radios.

Safety Communications Officer located cutside the tunnel.

If communications are not possible, make amangements with Train Control for “check calls™ at agreed intervals.

Before entering a tunnel to undertake work, the operational status of the radio system within the funnel, if
available, must be checked by calling train control.

Where personnel are entering a tunnel fo restore communication services it is essential that special
conzideration be given to safe work practices. Personnel should make amangements with Train Control for
“check calls” at agreed intervals.

No Materials to be Left in Tunnel

Mo material may be left in a tunnel at the completion of work as it may obstruct emergency egress and train
movement. The exceplion to this is where a risk assessment ensures train movements and emergency egress
is not compromised.

This is particularty important for jobs involving re-railing or re-sleepering where large quantities of materials are
generally involved. The process for the removal of the material from the tunnel must ke included in the Job
Plan as part of the work methodology.

Multi Tracked Tunnels and Protection

Trains can run in either direction on all tracks in single and multi-racked tunnels. Protection must ke amanged
for all ines to ensure the safety of work groups.

There is a varety of methods for protection in different areas and different lines so ensure you have chosen
the correct protection method. Refer to “Track Safety Rules® for more information.

14-5TD-005-5HE lssue Ne: 1.0 Issue Date: 18032021
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Appendix 4 KiwiRail Local Network Instructions
‘Kaimai Tunnel’, Section 8.8.1

8.8 Kaimai Tunnel
8.8.1 Number of Persons on Freight / Work Trains or Service Vehicles

To deal with an emergency situation in the tunnel, emergency services must be aware of the number of people in the tunnel.

Prior to entering the Kaimai Tunnel, Operators of service vehicles, RPO’s and Locomotive Engineers of trains must advise the
Train Controller if there is more than one person (in the cab).

The Train Controller will note this on the diagram beside the plot line, in black pen. This is to ensure that if required an accurate
count of people in the tunnel can be given.
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Appendix 5 KiwiRail radio training

3. Radio Communications

Radios are an essential communication tool for KiwiRail. It is important to follow
the appropriate protocels and procedures so safety critical messages can be
clearly heard and understood.

Messages should be kept short and concise - all radio messages can be heard by
other radio users on the same channel. Always ensure you have selected the
correct radio channel for your location.

Radio protocols and clear messaging

The rail environment is often noisy with the sound of trains, radio static,
machinery and people talking so it is important messages are clearly heard and
understood. Following correct protocols makes it clear who radio messages are
to and from, and that they have been comectly received. Make sure you talk in a
spot where there is a good signal and speak with the radio about Scm from your
mouth.

Fhonetic alphabet

To make radio
communication easier
KiwiRail uses the phonetic
alphabet along with standard
words and phrases.

The phonetic alphabet usas t
specific words to represent
each letter in a word.

This avoids confusion

between letters that have

similar sounds such as A, K and J. The word used starts with the letter it
replaces, for example “cab™ spelt phonetically would be *CHARLIE, ALPHA,
BRAVO".

It is eritical to safely thaf radio messages are dearfy heand and undersiood

Use the phonetic alphabet for difficult names, unusual words and when other
noises make radio communication difficult.

19
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The following internationally acceptaed phonetic alphabet should be used when

required.

Letter Word Spoken as Letter Word Spoken as
A Alpha Al fah N MNovember Mo vem ber
B Bravo Brah voh 0 Oscar Oss cah
C Charlie Char lee P Papa Pah pah
0} Delta Dell tah Q Quebec Kee beck
E Echo Eck oh R Romeo Row me oh
F Foxtrot Foks trot S Sierra See aimah
G Golf Golf T Tango Tang go
H Hotel Haoh tell u Uniform You nee form

| India In dee ah Vv Victor Vik tah
J Juliet Jew lee et w Whiskey Wiss key
K Kilo Key loh X X-ray Ekcs ray
L Lima Lee mah Y Yankee Yan key
M Mike Mike L Zulu o0 loo
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Phonetic numbers

Number Spoken as Number Spoken as
0 Ze-ro 5 Fife
1 Wun 6 Sex
2 Too T Sev-en
3 Thuree 8 Ate
4 Fow-er 9 Nin-er
6. Complete the table below, giving the name and phonetic
spelling for each item.

Image

Name

Phonetic spelling

J

4]

21
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Standard words and phrases
For the same reasen we use phonetics, we have a set of standard words and

phrases to help with clear radio communication. For example 'no’ can be easily
missed, or sound like 'go’ so it is better to use the word ‘negative’ instead.

Word / phrase Description

Tell me whether you have received and understood this
Acknowledge message.
Affirmative Yes or permission granted.

An emor has been made in this transmission (or

Correction message). Say: “correction — | say again..."

How Do You Hear . -
Me How well are you receiving my transmission’?

| am repeating words or instructions as there may be

| Say Again some misunderstanding or because details are
important.
Negative Mo, or permission is not granted.
0 My transmission is finished and | expect a reply from
ver you.
Out This conversation is ended and | do not expect a reply
u from you.
Please repeat my message or essential information
Read Back exactly as you received it.
Roger | have received all of your last transmission.
Say Again Please repeat your message.

| am not ready to receive your instructions or give
Standby further instructions. | will call you when ready. Please
take no untoward action meantime.

That Is Correct That is night.
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Call signs

All radios are identified by a call sign. Every time you start a radio conversation
you must state the call sign of the radio you are contacting and your own. For
example if the Operator of train number 200 needs to contact the Rail Protection
Officer of the GT worksite, they would say:

“Golf Tango, Golf Tango from Operator 200, over.”

If someone is not expecting your call, use their call sign twice. If they know you
will be contacting them, you only need to state their call sign once.

HRV radio call signs are 5 digit numbers.

Acknowledgements

All radio messages must be acknowledged. The persen sending the message
must not assume it has been received until it is acknowledged.

Messages which have been corractly received but do not need to be read back
are acknowledged by the word “Roger”.

Testing the radio

To be confident that people can hear and understand your message, you need to
know that your radio is working properly and if you can communicate with another
radio.

You need to check the channel is clear and camry out a call to test how well you
can be heard.

The following terms should be used to report how well or not a transmission is
received.

. Unreadable

o Neryweak
¢«  Readable but with difficulty
»  Readable

¢«  Perfectly clear

3
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How to use your radio

Knowing when and how to use your radio will ensure you can communicate
quickly and effectively when necessary.

Technique

The way you speak will influence how easy it is to hear you on a radio. The
distinctive sounds of words can be blurred in radio transmission and many words
can sound alike.

When using a radio try to:

¢«  Keep the microphone about 5cm from your mouth

«  Keep your voice at an even level (not too high pitched)
¢«  Keep an even rate of speaking (don't speak too fast)

¢  Pause slightly before and after numbers

¢  Speak clearly with a natural rhythm

¢+ lse the phonetic alphabet where necessary

¢  lse standard radio terms and phrases where possible

Learning check — Radio communications

1. When must full radio call signs be used?

2. When would you use phonetics during a radio transmission?

3. There has been an emergency and you need to contact your RPO.
What do you say?
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Appendix 6 KiwiRail radio protocols

Rule Procedures

RPO1 Applying Network Communications
3. Radio Protocols

3.1 Radio User

Rail Personnel

= Note

For the operation of radios, refer to the Radio System Operations Manual to support radio communications.

1. Be alert to receive messages at all times.

2. If you cannot listen to the radio, tell other Rail Personnel of the expected time that listening will be resumed.

3. Before transmitting, listen for a period to be satisfied that the transmission will not cause harmful interference. If interference is likely, wait until the channel is clear, except
when emergency conditions apply.

4. Do not reply to calls without being certain it is intended for you. Only reply when the call has been repeated and is understood.

5. If no reply is received after an attempt to establish contact, pause for at least 10 seconds before repeating the attempt.

3.2 Radio Technique

Rail Personnel

1. Maintain your voice at an even level.

2. Maintain an even rate of speaking.

3. Take a slight pause before and after numbers to make them easier to understand.

4. Speak clearly with a natural rhythm. Speech that is too slow is as hard to understand as speech that is too fast. Emphasis on parts of words also makes speech hard to
understand.

5. When necessary, to ensure clarity of communication, use an appropriate word to convey phonetic alphabet letters.

6. Use standard terms and phrases wherever possible.

3.3 Testing the Radio

To find out whether it is possible to communicate with another radio, or if a radio is working properly:

Rail Personnel

1. Call the radio concerned and ask, "Testing, testing, how do you hear me, over.”

Receiver

2. Use the following scale to report how well you can understand the transmission:

unreadable

very weak
readable but with difficulty
readable

clear.
3. Reply using the selected scale (e.g., "Train Control frem Locomotive Engineer 243, you are clear”).

3.4 Call Signs

All radios will be identified by a call sign. This call sign will either be permanently allocated to it or designated for the role of the Rail Personnel who normally uses it. Where there is more than one radio with the same
designation, a name or number must be added to the designation.

Rail Personnel

1. Use full radio call signs when establishing contact.
2. Give the call sign of the radio called, followed by the words "This is™ or "From”, followed by your call sign.
3. If it is known that the radio call is waiting for the call, it will not be necessary to repeat its call sign.

Table 5: Examples of Call Signs

Examples of Call Signs
1 North Rail Operator, North Rail Operator, this is Team Leader, over.
2 Locomotive Engineer 216, Locomotive Engineer 216, this is Train Control, over.

3 Locometive Engineer 243, Locomotive Engineer 243, From Rail Operator 243, over.
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3.5 Communication Requirements

Communication normally starts with a base call and a reply to establish contact before conveying the message. However, when it is certain that the person called is listening and will receive the call, the caller may transmit the
message before giving the receiver called an opportunity to reply.

After contact has been established, continucus two-way communication can be permitted without further identification or call (if no mistake in identity will occur) until the communication ends.

Table 6: Examples of Communication Requirements

Requirements Communication
Establish contact North Rail Operator, this is Team Leader, over
Rail Operator acknowledges Team Leader, this is North Rail Operator, over
Team Leader passes their message Is the make-up of 243 complete? Over
Rail Operator replies Negative, it will be complete in about five minutes, over
Team Leader acknowledges and closes Roger, Team Leader out
Establish contact and pass the message Locomotive Engineer of 200 from Train Manager of 200, right of way, over
L ive Engineer acknowledges and closes = Train Manager of 200 from Locomotive Engineer of 200 Roger, Locomotive Engineer out

3.6 Acknowledgements

Sender
1. You must not assume any message has been received until it is acknowledged.
Receiver

2. Acknowledge the instructions to be written by reading back to the sender to allow a cross-check.

Sender

3. Acknowledge the correctness of the read back of the message.

Receiver

4. When the message is correctly received, acknowledge it using the standard word "Roger”.

3.7 Corrections

Sender

1. When an error has been made in transmission, say “Correction”, include the last correct number or phrase repeated and then transmit the correct version.
2. If reception is difficult, transmit the important parts of the message twice.

Receiver

3. When the receiving message is unclear, request that all or part of the message be repeated.
4. If repetition of an entire message is required, use the words "Say again”.
5. If repetition of part of a message is required, state:

a. Say again all before ....... (the first word received satisfactorily), or

b. Say again ......... (word before missing portion) to........... (word after missing portion), or

c. Say again all after ........... (the last word received satisfactorily).

Sender

6. If a correction can be made by repeating the entire message, use the phrase "I say again” before transmitting the message a second time.
7. If, in checking the correctness of a read back, you notice that it is wrong, you must say "Negative” followed by the correct message.

3.8 Radio Calls to Train Control

A network of VHF radio repeaters and a Train Control supervisory system are provided to enable Rail Personnel to communicate with Train Control.

Tunnels over 100 metres long are provided with special systems to provide radio coverage.

When a train is stopped in a tunnel and Train Control cannot be contacted, the Operator may uncouple the motive power unit, move cut of the tunnel, and again attempt to contact Train Control or await assistance (unless
otherwise provided for in individual tunnel operating instructions).

When a motive power unit is stopped in a tunnel without a tunnel radio system, communication between a motive power unit and a UHF portable will be impeossible. This would also apply if the motive power unit was
outside the tunnel and the UHF portable was inside. If the motive power unit cannot be moved, the Operator may walk out of the tunnel. The train is to be secured in accordance with the Rail Operating Rules.

Page 40 | Final Report RO-2025-105



Kowhaiwhai - Maori scroll designs

TAIC commissioned its four kowhaiwhai, Maori scroll designs, from artist Sandy Rodgers (Ngéati 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 Papattanuku
(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

ONGXONTXONGXO

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 Méahuta in the creation of this Kdwhaiwhai.

Aviation: Nga hau e wha - the four winds

7 o BYF s DY 2y B

To Sandy, ‘Nga hau e wha’ (the four winds), commonly used in Te Reo Maori 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 RO ZONY 20N

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

b ¥

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)

Wellington Station signalling power outage, Wellington, 27 March 2025
Bridge 57 Main South Line, Pier 8 collapse, Rangitata, 12 April 2024

Mainline shunt, Train 170S, Signal passed at danger and near miss with passenger
train, Westfield, Auckland, 1 February 2025

Y20 shunt, runaway rail vehicle collision and near miss with rail crew, Port Chalmers,
Dunedin, 23 January 2025

Freight train MR1, Signal passed at danger and near miss with HRV, Kereone
Station, 2 August 2024

Train 931, safe working irregularity, 553.82 km Main South Line, Mataura, 12
January 2025

Derailment of Tamper 703, Purewa tunnel, Auckland, 9 October 2023

Freight Train 882, near miss with track workers, Main South Line, Hornby 27 km, 7
March 2024

Passenger train 804, TranzAlpine, train parting, Arthur's Pass, 17 December 2023

Loaded coal train 850, signal passed at danger, Cora Lynn, Midland line, 27
February 2024

Passenger train (Te Huia) signal passed at danger and potential conflict, Penrose,
Auckland, 17 June 2023

Passenger train 6205, train derailment, Kapiti, 17 August 2021
Freight train 360, derailment, Te Puke, 29 January 2023

Hi rail vehicle collision near Te Puna, 86.43 km East Coast Main Trunk Line, 10
January 2023

Safe working irregularity, 3.85km, Johnsonville line, tunnel 5, 4 May 2023
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