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Report publication

This report is published by the Railway Accident Investigation Unit (RAIU). The copyright in the
enclosed report remains with the RAIU by virtue of section 61(5) of the Railway Safety Act, 2005. No
person may produce, reproduce or transmit in any form or by any means this report or any part
thereof without the express permission of the RAIU. This report may be freely used for educational

purposes. For further information, or to contact the RAIU, please see details below:

RAIU email: info@raiu.ie

2" Floor, 2 Leeson Lane website: www.raiu.ie

Dublin 2 telephone: + 353 1 604 1241
Ireland fax: + 353 1 604 1351

The original publication details are given below:

Title Rock fall at Plunkett Station, Waterford, 31 December 2013

Document type Investigation Report

Document number 2014-R006

Document issue date | 18/12/2014

Where the report has been altered following its original publication, details on the changes are given
below:

Revision Revision Summary of changes

number date

Reader guide

All dimensions and speeds in this report are given using the International System of Units (S| Units).
Where the normal railway practice, in some railway organisations, is to use imperial dimensions;

imperial dimensions are used and the Sl Unit is also given.

All abbreviations and technical terms (which appear in italics the first time they appear in the report)

are explained in the glossary.

Descriptions and figures may be simplified in order illustrate concepts to non-technical readers.

Paragraphs from the report will be referenced throughout the report for ease of reading.
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Report preface

The RAIU is an independent investigation unit within the Department of Transport, Tourism and Sport
which conducts investigations into accidents and incidents on the national railway network, the Dublin
Area Rapid Transit network, the LUAS, heritage and industrial railways in Ireland. Investigations are
carried out in accordance with the Railway Safety Directive 2004/49/EC and the Railway Safety Act
2005.

The RAIU investigate all serious accidents. A serious accident means any train collision or derailment
of trains, resulting in the death of at least one person or serious injuries to five or more persons or
extensive damage to rolling stock, the infrastructure or the environment, and any other similar

accident with an obvious impact on railway safety regulation or the management of safety.

The RAIU may investigate and report on accidents and incidents which under slightly different

conditions might have led to a serious accident.

RAIU investigations are conducted for the purpose of accident and incident prevention which includes
the gathering and analysis of information, the drawing of conclusions, including the determination of
causes and, when appropriate, the making of safety recommendations in order to prevent accidents

and incidents in the future and improve railway safety.

It is not the purpose of an RAIU investigation to attribute blame or liability.

RAIU 2 Investigation Report 2014-R006



Rock fall at Plunkett Station, Waterford, 31% December 2013

Report summary

At approximately 18:45 hours (hrs) on Tuesday 31* December 2013 the Signalman at Waterford
Central Cabin (Signal Cabin) heard a loud rumble from outside. When the Signalman went out onto
the steps of the Signal Cabin to investigate, he saw that a large portion of the rock face running
adjacent to the station had collapsed onto the two tracks which run under the Signal Cabin and
through Plunkett Station (Waterford).

Consultant geologists were engaged to inspect the rock face after the incident concluded that the
immediate cause of the rock fall at Plunkett Station was likely due to the toppling of the upper part of
the rock mass to the north of the structure, followed by rotation of the toppled rock mass, resulting in
rock fall debris flowing onto the ground. Possible contributory factors include the actual formation of
the rock (steeply inclined structure with pervasive joints and faults). The final trigger was likely due to

the intense rainfall of the preceding weeks.

The RAIU investigation, and the consultant geologistd s r el@eymirted that it is unlikely that the
potential for rock fall could have been identified during routine larnréd Eireann (IE) inspections. It is
also unlikely that a member of IE staff would have been able to identify that the structure would fail, or
that there would have been any warning to the imminent failure prior to the day of the incident.
Therefore no other immediate causes, contributory factors, underlying causes or root causes were
identified as a result of this incident. However, the RAIU made a number of additional observations

during the investigation, which include:

1 AO-01 71 The condition rating scoring tool, set out in CCE-STR-STD-2100 and CCE-STR-GDN-
2802, does not appear to be an effective system for Structures Inspectors in illustrating the
condition of the asset or applying inspection frequencies;

1 AO-027 Inspection cards appear to be consistently failing to meet the requirements of CCE-STR-
STD-2100, in that Structures Inspectors are editing the approved template, using incorrect terms
and incorrectly labelling the inspection cards; and the Senior Track & Structure Engineer (STSE)
is not approving the documents;

1 AO-03 7T CCE-STR-GDN-2802 includes guidance on maintenance requirements which are not
mandatory and therefore not applied,;

1 AO-04 i The compliance verification process, as set out in CCE-SMS-001 and CCE-SMS-008
was ineffective at identifying the long-standing issues associated with the correct use of the
Inspection Card;

1 AO-05171 The Structures Inspectors competence did not meet the requirements set out in CCE-
STR-STD-2100 as he had not completed the required refresher training within the required

timescales;
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1 AO-06 T The STSE did not meet the requirements set out in CCE-TMS-420 in relation to the
continued competence of the Structures Inspector, in that he did not undertake a documented

annual review of the Structures Inspectords inspect

As a result of these AOs, the RAIU has made five safety recommendations:

f |E Infrastructure Manager (IM) CCE (Chief Ci v i | Engi neershald dompeterat ment )
thorough review of CCE-STR-STD-2100 in relation to the application of condition ratings on
assets to ensure that condition ratings are a true reflection of the condition of the asset; and that
the appropriate inspection frequency is applied;

f IE IM CCE should complete a thorough review of the Cutting, Embankments and Coastal/River
Defences Inspection Card set out in CCE-STR-STD-2100 to ensure that Structures Inspectors
have the correct means to complete the card without the requirement for alterations to templates
or defined terms. The process of approval of these Inspection Cards should also be reviewed to
ensure that they are reviewed and approved by the STSE;

f IE IM CCE should complete thorough reviews of CCE-STR-STD-2100 and CCE-STR-GDN-2802
in terms of maintenance requirements to ensure consistency throughout both documents;

f IE IM CCE should fully adopt the compliance verification process and ensure the process includes
an effective means of reviewing the quality of documents completed by staff;

f IE IM CCE should review its Competence Management System in terms of both: its identification
and tracking of mandated refresher training for Structures Inspectors competence; and its annual

review of Structures Inspectors inspection work.

CONTENTS
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The incident

Summary of the incident

At approximately 18:45 hrs on Tuesday 31% December 2013 the Signalman at Signal Cabin, at
Plunkett Station (Waterford) heard a loud rumble from outside, see Figure 1 for the location of the

incident.

‘f’”t\x‘,“ $ | X2 ) Mieooy
| - :
?L,(’:l m w*"“ it . «\1| Location of incident -ma\

.‘ i Gmm ‘-‘_\ '

Figure 17 Location of incident

When the Signalman went out onto the steps of the Signal Cabin to investigate, he saw that a
large portion of the rock face running adjacent to the station had collapsed onto the two tracks

which run under the Signal Cabin and through Plunkett Station, see Figure 2.

Figure 27 Rock fall adjacent to the Signal Cabin at Plunkett Station
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3 The 16:40 hrs passenger service from Heuston (Dublin) to Waterford was due to arrive at Plunkett
Station at 19:00 hrs (approximately fifteen minutes later) but it was stopped at another signal
cabin, Waterford West Signal Cabin (located approximately one kilometre (km) from Plunkett

Station) and returned to Kilkenny Station.

4 |E made the decision to evacuate and close Plunkett Station and cordon off the areas around the

affected platforms for the protection of |E staff, customers and members of the public.

5 There were no injuries to any persons as a result of the incident.

6 There was extensive damage caused to the signalling and communications system within

Plunkett Station which resulted in Plunkett Station remaining closed for a number of days.

General description of the railway

Infrastructure

7 Plunkett Station, Waterford, is located at the 75 % milepost (MP), measured from Mallow via
Fermoy, on the Mallow to Rosslare Line on the banks of the River Suir. The station consists of
four tracks running through the station and four platforms (3,4,5 & 6), with the Signal Cabin
situated at the Dublin end of Platform 4.

8 In 1864, to facilitate the building of Plunkett Station, rock from the Mount Misery rockface was
excavated. In 1905 further excavation was carried out to facilitate the Plunkett Station extension

works and additional Fishguard & Rosslare Railways and Harbours Line, see Figure 3.

Rock face at approximate location of rock fall

7 - = » LI
o & -

Figure 31 1905 photograph of Plunkett

Station, including Mount Misery
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9 This rock face has a length of approximately 375 metres (m) resulting in the rock face running
along and beyond the extremities of Plunkett Station. Its closest point to the track is approximately
5 m; and its height varies between 10 i 30 m. At the location of the rock fall, and within 10 m of
the nearest rail the rock face reached a height of 17 m; rising to 27 m within 20 m of the nearest
rail. At the top of the rock face there is a golf course and a disused hotel. The sloping of the land

at the top of the rock face results in the drainage running towards and down the rock face.

10 Prior to the incident, the rock face was extensively covered in vegetation, mainly gorse.

11 The topography of the rock fall wildl be furt

Rolling stock

12 No rolling stock was directly involved in the incident. The last outbound train to depart Plunkett
Station was the 18:25 hrs Plunkett (Waterford) to Heuston (Dublin), train identification number
A517, which departed on time. The next train due to arrive at Plunkett Station, after the incident,
was the 16:40 hrs service from Heuston Station (Dublin), train identification number A510, which
was due at Plunkett Station at 19:00 hrs which was running on time, and expected to arrive at
Platform 4. As previously mentioned, this service was stopped at Waterford West Signal Cabin

and returned to Kilkenny Station.

13 No factors in relation to the rolling stock were found to have contributed to the incident.

Signalling and communications

14 The signalling system in Plunkett Station is a combination of mechanical signal control and
electro-mechanical signal control. Movements are controlled locally by a signalman in the Signal
Cabin. Plunkett Station is not fitted with a Continuous Automatic Warning System or Automatic
Train Protection.

15 Track circuits show the presence of a train at Platforms 3, 4, 5 and 6 as well as on the Up and

Down Main Lines as far as the end of the Platform Line on the Rosslare side.

16 The means of communication between the signalman and train drivers is over an open channel

radio system, which provides communication between the signal cabins and train radios.

17 No factors in relation to the condition of the signalling and communications systems were found to
have contributed to the incident.
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Operations

18 Movements are controlled by a signalman in the Signal Cabin. The line speed in Plunkett Station
is 20 miles per hour (mph), (32 kilometres per hour (km/h)).

19 No factors in relation to operations were found to have contributed to the incident.

Fatalities, injuries and material damage

Fatalities and injuries

20 There were no fatalities or injuries as a result of this incident.

Material damage

21 The rock fall resulted in minor damage to the track and the footings for Signal Cabin. However,
there was considerable damage to the signalling system, in particular, the disabling of the
signalling connected to the Signal Cabin which resulted in a number of points and signals being

rendered inoperable.

Parties & roles associated with the incident

Parties involved in the incident

22 |E is the railway infrastructure manager (IM), managing the design, installation, testing,
i nspecti on, mai ntenance, renewall and oper &ti on of
department associated with this incident is the CCE Department i responsible for the design,
i nspection, mai nt enance and r enewiark inddingtclitteigsr ai | way

and embankments, and the management of risks associated with these assets.
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Roles involved, directly an indirectly, in the incident

23 The roles involved in the incident, directly and indirectly are as follows, are the:

CCE i Accountable for setting Occupational Safety, Plant & Machinery Safety, Track Safety
and Structures Safety objectives and objectives for the Safety of Buildings & Facilities and for
providing resources to all the parts of the CCE Department to achieve those objectives. The
CCE has ultimate responsibility for the safety of the line with regards to infrastructure. The
CCE has a number of key staff with a defined reporting hierarchy, which includes the
Technical Manager CCE, Infrastructure Managers and a Safety Manager. The CCE is
accountable for setting the strategy for the management of safety in the CCE department;
Technical Manager CCE i The is the professional head of the CCE Department who is
accountable for track and structures safety for IE through the risk management and actions
taken by them or a member of their team;

STSE - Reports to the Technical Manager CCE. The STSE is accountable for track safety
and structures safety within their respective CCE Locations. This includes ensuring all the
inspections of track and structural assets with the exception of track patrolling duties are
undertaken to mandated frequencies and that identified risks are managed accordingly. They
are also responsible for implementing a programme of compliance verification, through audit,
investigation, observance and review and have a number of engineers and technical staff at
their disposal;

Infrastructure Manager 1 Responsible for all aspects of the management of production
activities within a Division (made up of a number of regions and several CCE Locations); and
accountable for all the aspects of track safety, structures safety, plant & machinery safety and
occupational safety of all the production operations and supplier operations associated with
the CCE Locations under his control. They work closely with their STSE, meeting regularly to
discuss work activities that must be undertaken;

Accountable Line Manager i The manager directly accountable for the Occupational Safety
and plant and machinery safety for those workplaces and equipment under their control and
also for the quality of work that affects track safety and structures safety;

Structures Inspectors i Persons competent to carry out inspections on behalf of the STSE;
Regional Manager i Responsible and accountable for all aspects of the management of the
production activities within a Region: including track, structures, plant and machinery safety;
occupational safety operations and supplier operations;

Permanent Way Inspectors (PWI) i Responsible for the day to day track inspections and
maintenance activities for both track and structures at a CCE Location;

Signalman i Based in the Signal Cabin at Plunkett Station, and first saw the rock fall.

RAIU
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Parties not directly involved in the incident

24 The RSC is the national safety authority, which is responsible for the regulatory oversight of the
Safety Management System (SMS) and enforcement of railway safety in the Republic of Ireland in
accordance with the Railway Safety Act 2005 and the European Railway Safety Directive. The
RSC issues Safety Certificates to Railway Undertakings (RU) and Safety Authorisations to IMs in
accordance with European legislative requirement. A 'Safety Authorisation' is only issued once
the IM has satisfied the RSC that it has an adequate SMS in place capable of managing all risks
associated with their (IM) activities.

25 Consultant geologists were engaged by IE IM CCE to carry out an examination of the rock face
post incident and carry out a number of papers on the incident, these papers will, collectively, be
referred t o asReponttortheoemainddr of this tegox.

External circumstances

26 The weather at the time of the incident was recorded by Met Eireann as wet with temperatures of
between 5.3C to 9.6°C degrees Celsius. Mean wind speed was recorded at 26 kilometres per
hour (km/h) with gusts up to 85 km/h. There was no weather alert in place at the time of the
incident. The previous weather alert, for heavy rainfall, expired 36 hrs previous to the incident
occurring. There had been heavy rainfall in the area for a number of weeks preceding the
incident.
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RAIU Investigation

RAIU decision to investigate

27 In accordance with the Railway Safety Act 2005 the RAIU investigate all serious accidents. Given
that under slightly different conditions, this incident may have led to a serious accident where
there would have been potential for fatalities and serious injuries due to the falling of debris, had
there been operating passenger trains or IE staff in the vicinity. Therefore a decision was made to
investigate under Article 19 (2) of the Railway Safety Directive (EC, 2004).

Scope of investigation

28 The RAIU must establish the extent of the investigation to ensure that only pertinent information is

recovered and reviewed. Therefore, for this incident, the RAIU have defined the following scope:

Establish the sequence of events;
Establish, where applicable, the immediate cause, contributory factors, underlying causes and
root causes;
Examine the inspection and maintenance regime for cuttings;
Examine the standards and procedures associated with the inspection and maintenance
regime;

1 Examine the relevant elements of the SMS associated with the inspection and maintenance
of the asset;
Examine the competency and actions of the staff involved in the incident;

Examine any other significant safety deficiencies identified as a result of this investigation.

29 The RAI U also published the investigation report (o
Belfast Line on the 21 Augu st 20096 in August 2010. The scope

relevant findings made in this report in relation to inspection standards.

30 In additiontothe RAIUS& s i nvest i g publislteed a reporhie MaRBEZ011ent i t 1l ed 6RSC
Audit T IE6s manmtgeonfe cuttings and embankmentsdéd and a r
2013 endtfiotsl ench n@ g e me n t Thefindingseoftieeseauditsavill Be.reviewed in the
context of this investigation. The RSC also undertook a Post Incident Inspection (PIlI) and
producedar eport into the 6é6Collision of train with a | ar
Waterford |ineé6 whi % becemec2013r thidwiloatso be megiewdlin the

context of this investigation.
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Investigation and evidence

31 During the on-site and off-site investigation the RAIU collated the following evidence:

1 Photographic record of rock fall;

1 Witness evidence from parties involved in the incident;

1 Other evidence from members of the IM with information pertaining to the incident;

1 IM standards, procedures and other documentation;

1 Standards, procedures and documentation from other relevant bodies;

1 SMS documentation from the CCE related to inspections and maintenance;

1 Relevant compliance investigations and audits carried out by the RSC;

T RAI'U investigation report 0Derail ment of empty t
outside Wicklow St at i omandass®iatdd daxdmeritation,e mber 20096

f RAIU investigation report 6 Mal ahi de Vi aduct iCtoBelfagtjhiseeonthen21t he Dub |
August 20096 published in August 2010, in terms o
RSC Audit, 6 s management of cnuetnttisndg,s paunbdl iesnhbeadn ki n Mar c
RSC Audit, 61 £6s ma n auplshacimDecemliber 20k8get at i onod
RSC PII, published in Apri/l 2014, 6Collision of trai
Kilkenny to Waterford | {Desdmbev20i3ch occurred on the

f Evidence of actions taken by IE as a result of the RAIU investigation, the RSC audits and
RSC PII,

T Consultant 6s Re p earried ootfpostiricidentr oc k f ac e
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Evidence

Description of the rockface

General description

32 The length of the rock face is approximately 375 m and runs the entire length of Plunkett Station.
The rock fall occurred within the proximately of Plunkett Station, adjacent to the Signal Cabin, see

Figure 4.

Figure 41 Aerial view of the rock face and location of the rock fall

33 Rock netting is also present at some locations along the rock face, this was erected at some time
between 1993 and 1995.
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Topography of the rock face

34 A consultant geologist was engaged post incident to carry out an inspection of the rock face at
Plunkett Station to determine its geology. This Consultantd s R alg@eymirted that the bedrock at
Plunkett Station is very strongly deformed and fractured and is characterised by laminated green,
green-grey and grey slately mudstones and green or pale grey siltstones with occasional

sandstones’.

35 The bedrock contains a strong northerly steeply dipping structure, approximately 76 i 85° which

is referred to as bedding.
36 The bedrock contains pervasive joints. There are two general types of joints at the site, these are:

1 Small scale joints which are closely to medium spaced2 (607 600 millimetres (mm)) which are
limited in lateral extent, inclined to either the east or the west, and are abundant at the site,
see black lines in Figure 5;

1 Larger scale mega joints which are medium to widely spaced (200 i 2000 mm) which are

more laterally extensive, see red lines in Figure 5.

scale joints

4 RS2 G

R P N

Figure 57 Joints at incident site

! The site of the incident is part of the Ballylane Formation, of the Ordovician Ribband Group.
’As per BS 5930:1999 6The <code of p rBad/Liayierc Spacifigo r site
Classification Table
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Rock fall at Plunkett Station, Waterford, 31% December 2013

37 Two major faults, Fault 1 (F1) and Fault 2 (F2) were found to be present on site; some of the main

characteristics of these faults are as follows:

1 F17 Located on the eastern side of the Central Block (area of rock fall), see Figure 6. F1 is

inclined at approximately 82° to the west-southwest with the fault zone showing relatively

intense weathering probably due to groundwater migration;

1 Fault 27 Located on the western side of the Central Block, see Figure 6. F2 consists of a 1
metre (m) wide fault zone containing a number of internal fault elements, suggesting a history
of multi-event tectonic movements.

Western

Bounding

Block
A\ N
Signal
Cabin
e ]

Figure 6 1 Rock face after the debris was removed
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Rock fall at Plunkett Station, Waterford, 31% December 2013

38 There are another three possible faults, (Faults 3 (F3), Fault 4 (F4) & Fault 5 (F5)):

F3 1 Spans the Central Block, consisting of a number of interconnected fractures, linking F1
and F2. Joint 6 (J6) and Joint 7 (J7) may be joints or maybe part of F3. Irrespective of
whether they are joints or faults, they are major planes of weakness which facilitated the
collapse by providing a surface on which the rock mass was able to slide southwards;

F4 7 Southward inclined fault zone in the northern part of the Central Block, see Figure 7,
which is also an important surface of weakness due to its direction of inclination;

F5 i Southward inclined fault zone, which may be a fault, located at the top of the Central

Block north face, see Figure 7.

Possible fault plane Possible fault. F5
associated with F5

F4

Fault plane
associated
with F4

J6 F3
J7

Figure 77 Joints and faults around the Central Block

39 Internally, away from the joints and faults, the rock is relatively fresh and unweathered with the

rock classified as strong to very strong, as defined in BS 5930: 1999.
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