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Unless the context indicates otherwise:

means an association recognised
by the Regulator and includes a railway industry
association;

means factors which include the
perceptual, physical and mental capabilities of people
and the interaction of individuals with their job and
working environments, the influence of equipment
and system design on human performance, and the
organisational characteristics that influence safety-
related behaviour at work;

means the railway industry and includes
operators, suppliers, carriers, contractors and
consulting engineers;

means a condition in which individual
components of a system and the total system are
unified, consistent and fit for purpose[Definition of
“integrity” inserted by s. 1 (b) of Act No. 69 of 2008.];

means the Minister of Transport;

means a system of railway infrastructure
elements comprising track, civil infrastructure, train
control and signaling systems and where applicable
electric traction infrastructure which constitutes
running lines, and any part of the following on which
those elements are situated:

(a) railway yards;

(b) marshalling yards;

(c) sidings and private sidings;

(d) freight terminals;

(e) depots;

(f) stations; or

(g) any other matter that may be prescribed;

[Definition of “network” substituted by s. 1 (c) of Act
No. 69 of 2008.]

means the person or persons
who have the ultimate accountability for one or
more of the following:

(a) the safety of a network or part thereof including
the proper design, construction, maintenance and
integrity of the network;

(b) ensuring compliance of rolling stock with the
applicable standards of the network; or

(c) for the authorising and directing of the safe
movement of rolling stock on the network;

[Definition of “network operator” substituted by s. 1
(d) of Act No. 69 of 2008.]

means a network operator, train operator
or station operator or a combination of two or three
of them;

includes an unincorporated body, an organ
of state and the Minister;

means prescribe by regulation;

means a guided system designed for the
movement of rolling stock that has the capability of
transporting passengers, freight or both on a track
and includes the land, network, rolling stock, plant,
machinery, goods and other immovable or movable
property of every description or kind used or set
aside for use in connection with or for the purpose of
a railway operation;

means an
association recognised by the Regulator in terms of
section 7 (2) (b);

means a railway accident or
railway incident prescribed as such, which could
include criminal activity;

means the activities performed
by a network operator, train operator or station
operator, or a combination of two or three of them;



means the Railway Safety Regulator
established in terms of section 4;

means a vehicle that can operate
on a railway, irrespective of its capability of inde-
pendent motion;

means a railway op-
eration in which the risks associated with the
railway operation which may impact on the safety
of persons and property transported by railway
and the safety of other persons, other property
and the environment, are as low as is reasonably
practicable in the given set of circumstances, and
does not include security;

means freedom from intentional harm
or damage to persons or property;

means the lack of railway occurrences,
fatalities, injuries or damage within railway opera-
tions;

means the probability that injury or damage
will occur;

means free from any hazard;

(SMS) means a
formal framework for integrating safety into day-
to-day railway operations and includes safety
goals and performance targets, risk assessment,
responsibilities and authorities, rules and proce-
dures, monitoring and evaluation processes and
any other matter prescribed;

means a
written submission, made by an applicant, in sup-
port of a safety permit application that describes
the applicant’'s safety management system and
may include any other matters prescribed;

means a permit issued by the
Rail Safety Regulator.

means a person or persons who
have the ultimate accountability for—

(a) the safe movement of rolling stock on a net-
work;

(b) safety and integrity of rolling stock; and

(c) safety of freight or persons being con-
veyed;[Definition of “train operator” substituted by
s. 1 (f) of Act No. 69 of 2008.

Occupational Health and Safety Act, 1993 (Act
No. 85 of 1993)

The following definitions are applicable to the
interpretations of the Occupational Health and
Safety

Act, 1993 (Act No. 85 of 1993)

means an accident arising out of
and during an employee’s employment and
resulting in a personal injury, iliness or the death
of the employee;

means in relation to
a body corporate or an enterprise conducted by
the State, means the person who is responsible
for the overall management and control of the
business of such body corporate or enterprise;

means a source of or exposure to
danger;

means anything which may cause
injury or damage to persons or property;

means the Department of

Transport

means, subject to the provisions
of subsection (2), any person who is employed
by or works for an employer and who receives
or is entitled to receive any remuneration or who
works under the direction or supervision of an
employer or any other person;

means subject to the provisions
of subsection (2), any person who employs or
provides work for any person and remunerates
that person or expressly or tacitly undertakes to
remunerate him, but excludes a labour broker as
defined in section 1(1) of the Labour Relations
Act, 1956 (Act No. 28 of 1956);

means an incident as contemplated
in section 24(1);









The Railway Safety Regulator (RSR) obtains its legal mandate from the National Railway Safety Regu-
lator Act no. 16 of 2002 as amended ( “the Act”). The main objectives of the RSR are to oversee the safety
of railway operations, promote improved safety performance in the railway industry, develop any regu-
lations and standards required in accordance with the Act, monitor and ensure compliance with the Act,
and give effect to the objectives of the Act. The protection of people (public and employees), property
and the environment are paramount.

The RSR Strategy must provide a framework for strategic safety planning across the rail sector and in-
terfaces with other modes of transport. It also needs to serve as a catalyst for the promotion of safety in
the railways in a manner that will support and recognise the government’s focus on shifting passengers
and freight traffic from the road to rail. Currently the railway industry is guided by various legislative
frameworks pertaining to railway safety.

One of the ways in which the RSR monitors the safety performance of railway operations is through
the analysis of the occurrence data reported by the operators. The RSR produces an Annual State of
Safety Report (SoS) that outlines the safety performance of railway operators from recorded and ana-
lysed safety data.

The railway industry is a major player in the South African transport sector. This important role is un-
dermined by the increasing accidents especially at the level crossings. Railway accident prevention and
protection are a key part of a wider picture of transport safety. The rail sector thus needs to improve
its knowledge management to work out suitable responses to the constantly increasing number and se-
verity of level crossing accidents by identifying and analysing mitigating measures that should be taken.

Railway stakeholders have been implementing a variety of countermeasures for many years to improve
railway safety. This research study will highlight the extent of the level crossing accidents with the aim of
finding ways to reduce such accidents. Level crossing occurrences contributes to a high number of
fatalities and injuries in South Africa. This topic becomes more complex as it affects both railway opera-
tors and road users when an incident occurs. While safety measures exist at all legal level crossings
the number of level crossing accidents continue rise. The following is a snapshot of major accidents
that have occurred at level crossings in South Africa over the past 15 years:

< 13 November 2006, Faure level crossing accident, 19 people were killed at a level crossing near
Somerset West when a Metrorail train collided with a truck carrying farm workers

e 25 August 2010, Blackheath level crossing accident, 10 children died because of a level crossing
accident between a Metrorail commuter train and a minibus taxi;

e 13 July 2012, Hectorspruit level crossing accident, 26 people were killed at a level crossing

* near Hectorspruit, Mpumalanga, when a coal train collided with a truck carrying farm workers; and

e 4 January 2018, Geneva level crossing accident, 24 passengers died and 260 were injured
because of a level crossing accident between Main Line Passenger Services Train 37012 and an
articulated truck.









Within socio-technical systems there are several stakeholders each with their own roles, responsibilities,
goals, and constraints. These stakeholders consist of the Department of Transport, the RSR, and railway
operators of which there are over two hundred. For the purposes of this study, the two major operators,
namely the Passenger Rail Agency of South Africa (PRASA) and Transnet are discussed in this section. .
The background and relevance of these role players are discussed in the following sections.

TRANSNET

GAUTRAIN

ROAD AUTHORITIES

PRASA

PRIVATE OPERATORS

Figure 1 Level Crossing Stakeholders

3.1 Department of Transport (DoT)

The responsibilities of the DoT pertaining to the rail sector include:
¢ Research, formulating legislation and policy for the development of sustainable rail transport;
e Assigning responsibilities to the 12 public entities that report to the Minister of Transport and other
levels of government; and
* Rail economic and safety regulation through standards, infrastructure development strategies, and
systems that reduce system costs and improve customer services (South African Government, n.d.).



3. 2 Railway Safety Regulator (RSR)

The National Railway Safety Regulator Act no 16. of 2002 (2009) provides for the establishment of a national
regulatory framework for South Africa and, therefore, the RSR was established. Prior to the establishment of
the RSR, the South African railway environment was self-regulated. One factor which led to the establishment
of the RSR was the acknowledgment by the government that railways are key to sustained economic growth
and that safety plays a pivotal role in advancing operational efficiency of South Africa’s railways (RSR,
2011a).

3.3 Transnet

Transnet is a State-Owned Company (SOC), wholly owned by the South African government and is the
custodian of rail, ports, and pipelines. Transnet is responsible for enabling the competitiveness, growth,
and development of the South African economy through delivering reliable freight transport and handling
services to satisfy customer demand.

3.4 Passenger Rail Agency of South Africa (PRASA)

PRASA is a national government business enterprise that reports to the Minister of Transport and is wholly
owned by the South African government (PRASA, 2013). The vision of PRASA is to be South Africa’s
number one public transport operator responsible for rail (urban metro commuter and long distance intercity
and cross border train services) and bus transport services (PRASA, 2013). Over 2.2 million passengers
are transported across South Africa daily by metro commuter rail services in different corridors with level
crossings.



4.1 Level crossing occurrence European Union (EU) versus South Africa
4.1.1 Background

The intent of this benchmarking exercise is to compare the annual number of level crossing fatalities, seri-
ous injuries and accidents that have taken place from 2010 up to 2018 in the EU to those that have taken
place in South Africa. The intent is to normalise the numbers and compare E U accidents with those taking
place in South Africa. Level crossings not only represent the physical intersection (of a railway track and a
road), but also an intersection of responsibilities and interests. A high-level monitoring of outcomes, there-
fore, provides objective evidence for efficient safety improvements (2020, p 44 Report on Railway Safety
and Interoperability in the EU).

Figure 2 EU Level crossing accidents and resulting casualties (EU-28, 2010-18)
. There are about 105 000 level crossings in the EU-28 countries.

“In recent years, a weekly average of six fatalities and an additional six serious injuries occur at level
crossings in Europe.”

* Notably, it appears that a slower pace of improvements in road safety (compared to rail safety) impacts
the progress of improving level crossing safety levels;

» Countries with the lowest accident rates typically feature comprehensive strategies for level crossing
safety improvements visible that translate, among others, in a low number of poorly or not protected
level crossings; and

« A common feature of the countries with the highest accident rates is a low population density and
low railway traffic volumes. These conditions perhaps provide less incentive for a comprehensive
management of level crossing safety.









This chapter gives a detailed understanding of the theory behind the analysis of level crossing accidents,
the current countermeasures present at level crossings in South Africa as well as the conclusion on the
data received on railway stakeholders.

5.1 The White Paper on National Transport Policy

The White Paper on National Transport Policy of 1996 set out the vision for South African transport as
being to provide safe, effective, efficient, and fully integrated transport operations and infrastructure, which
will best meet the needs of freight and passenger customers. The emphasis of the 1996 White Paper
is public transport policy development where the customer or user is central within the transport system.
Key considerations for the development of transport policies should be safety, affordability, quality, and
the provision of improved service levels. In addition, the White Paper highlights government’s need for
efficiency, integrated operations, infrastructure, and support for economic, social, and environmental
development.

The White Paper does not contain much on railway safety. But the comments on road safety provide an
insight into the thinking about transportation safety. Through a consultative approach between the DoT
and the provincial authorities, an integrated road traffic quality management and monitoring approach will
be introduced, which will address, inter alia:

*  Road traffic control;

e Legislation and adjudication;

e Training, education, and communication;

. Road traffic administration and information systems; and
. Road and traffic engineering.

The White Paper (Department of Transport, 2014) asserts the importance of rail for both freight and
passenger transport and is a point of departure for any discussion on national land transport. It sets out
the vision for South African transport “fo provide safe, effective, efficient, and fully integrated transport
operations and infrastructure, which will best meet the needs of freight and passenger customers”.

The six broad goals as outlined in the White Paper are:

e To support the goals of the Reconstruction and Development Programme for meeting the basic needs,
growing the economy, developing human resources, and democratising decision making;

» To enable customers requiring transport for people or goods to access the transport system in ways
which best satisfy their chosen criteria;

« To improve the safety, security, reliability, quality and speed of transporting goods and people;To
improve South Africa’s competitiveness and that of its transport infrastructure and operations
through greater effectiveness and efficiency to better meet the needs of different customer groups,
both locally and globally;

» To invest in infrastructure or transport systems in ways which satisfy social, economic, or strategic
investment criteria; and

» To achieve the above objectives in a manner which is economically and environmentally sustainable
and minimises negative side effects.









5.3 Current safety control measures at level
crossings

Protection at level crossings is divided into passive
and active systems of protection. Passive protected
level crossings are those level crossings equipped
with warning signs, devices or any protection equip-
ment that does not react to the presence of an ap-
proaching train. Active protected level crossings are
level crossings equipped with flashlights and boom
gates which are triggered by a train. The following
is a list of level crossing protection found in South
African level crossings.

Sign Control

Road traffic signs provide protection for road us-
ers and the protections include the following: yield
control sign (R2), stop sign (R1), traffic light, level
crossing hazard marker warning (W403 or W404),
stop line road marking (RTM1), no overtaking road
marking (RM1), level crossing warning marking
(WM1), level crossing advance warning (W318) and
many more signs found on and around level cross-
ings.

Flagman

Industrial level crossings normally have road signag-
es as well as flag signals. Flagman uses flag signals
to prohibit road movement over the level crossing
when a train is approaching, during shunting move-
ment or as a form of temporary control during con-
struction or during temporary failure.

Locked gates

South Africa has many farm road level crossings,
mostly in the Northern Cape. The busiest level
crossings are located at Military Road, Steenberg
and Buttskop Blackheath. At farm road level cross-
ings, the main level of protection is locked gates with
the addition of electrical shock warning signs. The
owner of the property shall ensure that gates are
locked when not in use and that they are unlocked
for individual road vehicle movements across the
railway line.

Boom protection

Most urban streets level crossing employ booms
and flashing lights/signals for protection. The prin-
cipal operation of this type of protection; a train ap-
proaching the level crossing will drop the approach
track which will in turn drops the crossing control
relays and activate flashlights. When the approach
track drops the booms also drops seconds later. At
a railway crossing a flashing red light indicates that
a train is coming, and you may not drive on until
the light stops flashing (SA learner manual driver).
With booms down and flashlights activated the vehi-
cle driver is supposed to stop until the boom gate is
released again.

Traffic signals

On rural roads with surfaced unnumbered routes
that carry less than 300 vehicles per day, traffic
signals are used in conjunction with warning signals.
Traffic signals are used to control road vehicles at
level crossings. If traffic signals fail, the traffic signal
control revert to that of a flashing red light or display
no light. This will require all road vehicle to stop and
decide whether it is safe to proceed or not.

Whistle boards

Whistle boards are erected alongside the railway
line to inform train drivers to sound the locomotive
whistle. When the train passes the whistle board,
the train driver must sound the whistle so that
pedestrians and motorists are aware of the coming
train.

5.4 Factors that lead to level crossing accidents

Section 38 (4) of the Act stipulates that the Regula-
tor may, or upon receipt of a directive from the Minis-
ter must, investigate any railway occurrence for the
purposes of preventing similar occurrences in the fu-
ture (National Railway Safety Regulator Act No.16 of
2002, 2009). Between 2009 and 2018, the RSR has
investigated 25 level crossing occurrences and the
investigation reportsfrom the RSR have revealed
that the root cause of accidents is non-compliance
to road signage by road vehicle drivers.



Section 38 (1) of the Act specifies that the operator must investigate every railway occurrence that takes
place directly or indirectly in connection with that operator’s railway operations, among others, identify the
root causes thereof, within a reasonable time after that occurrence. The occurrence reports from TFR and
PRASA also revealed that the main root causes of these level crossing accidents are due to road vehicle
drivers not adhering to road signage. The lack of compliance to the road signage among vehicle drivers is
influenced by driver behaviour. There are a lot of contributory factors in accidents that are linked to human
behaviour (Wallace et al 2008).

a) Fatigue and hypo vigilance

Fatigue is related to the physiological processes underlying alertness or wakefulness, while hypo vigilance is
related to information processing and sustained attention (Wallace et al, 2008). The characteristics of road
geometry and roadside environment, including other factors that define the driving task can have an impact
on driving performance by affecting arousal, alertness, and information processing. An under-demanding
monotonous road environment with low traffic density can produce fluctuations of arousal that decrease
alertness and vigilance (Moller, H).

b) Familiarity and exposure

In some of the investigation reports it is revealed that the most motorists tried to drive through the level
crossing at a high speed while the train was approaching. This is familiarity and exposure; the vehicle driv-
er is familiar with the level crossing which leads to the driver risking or finding it interesting to take such risk.

c) Distraction

Distraction can be in a form of noise where the vehicle driver cannot hear the oncoming train, it can also be
anything around the level crossing that takes the driver’s attention such that they do not adhere to the road
signs.



The methodology followed in this report will anal-
yse level crossing accidents that have taken place
over the past 10 years. The focus of this report will
be mainly on Transnet and PRASA. This report will
firstly highlight the hotspot areas for level crossing
accidents a well include an analysis of the results of
level crossing investigations that have been done by
both the trains operators and the RSR over the same
period. The train operators as well as the RSR have
a set process/methodology when doing occurrence
investigations and the results and recommendations
coming from these reports is a reputable source of
information when it comes to determining the imme-
diate causes as well as root causes of level cross-
ing accidents within the context of the South African
rail environment. The recommendations contained
in these reports also gives the reader a view of the
identified gaps/risks in and around the major contrib-
utory causes to level crossing accidents.

6.1 The method of investigation

The method of incident investigation followed by
both the RSR and rail operators is formalised and
the content of the generated reports cover the full
investigation process. The standard adopted meth-
od of rail incident investigation entails the following
aspects:

. Onsite inspection

. Interviews with the relevant personnel
. Documentation verification

. Photographic evidence

The results of the investigation are reflected in stan-
dardised formal reports covering the following con-
tent:

. Executive summary;

. Abbreviations;

. Statement of intent;

. Background to the investigation;
. Date, time, and location;

. Trains involved;

. Persons directly involved;

. Persons injured;
. Asset condition damaged;
. Weather;
. Description of the occurrence site;
. Evidence obtained,;
. Interviews;
. Documents;
. Observations;
. Photographic evidence;
. Evidence analysis;
. Findings;
e Immediate cause
* Root cause
e Recommendation; and

« Evidence register.

For the purpose of the report the following key
elements of the currently sourced investigation
reports will be highlighted and where analysed.

* Occurrence date

* Report description

» Level crossing location
e Injuries and fatalities

e Immediate cause

* Root cause

* Core recommendations

6.2 Data gathering process

In terms of data gathering for analyses the following
process was followed:

a) A request was made to the relevant internal
RSR departments for the following information:

« Al the RSR adhoc
investigation reports.

e All the level crossing category D-a
occurrences from 2009-2019.

level crossing

b) A formal request was made by the RSR
to both Transnet and PRASA requesting the
following information:






7.1 Transnet Freight Rail and PRASA level crossing occurrence data over the past 10 years

Quantitative data analysis utilised for this research is sourced from the RSR Occurrence database reported by the op-
erators as per the RSR Act. The data analysis focuses on the number of occurrences reported to the RSR by the two
major operators between 2009 and 2019. The purpose of focusing to the two major operator is to ascertain the level of
impact of the level crossing occurrences on the safety of the public.

Through the analysis of the overall occurrences that occurred over the 10-year period, it can be deduced that TFR had
a high number of level crossing occurrences in the year 2009-10, however, they had a high number of injuries in the
2017-18 period due to the level crossing occurrence that involved the passenger rail train.

This analysis indicates that careful consideration shall be taken in the protection of public level crossing as depicted in
Figure 5 South African level crossing accidents for the period 2009-19.

The data analysis will focus on:

* Finding the provinces that have a high number of level crossings occurrences;
» Finding the level of protection for the level crossings with a high number of occurrences;

« Finding the ownership of those level crossing; andFinding the current state of the level crossings if they are active
or dormant.

The outcome of the data analysis will assist in focusing on the root causes and providing practical solutions in the curb-
ing the increasing level crossing occurrences.

Figure 5 South African fevel crossing accidents for the (2009-19) (add s)



7.2 Identification of TFR high risk level crossings per province

Financial Year Province with the high number of level crossing occurrences
2009- 10 North West

2010-11 North West

2011-12 KwaZulu-Natal and Western Cape
2012-13 North West

2013-14 North West

2014-15 Gauteng and KwaZulu-Natal
2015-16 North West

2016-17 Mpumalanga

2017-18 North West

2018-19 North West

Table 71 TFR high risk level crossings per province

The data analysis of the TFR level crossing occurrences reported per province indicates that the North West had the highest
number of occurrences reported for a period of seven years.

Figure 7 TFR level crossing occurrences per province (2008-09) Figure 6 TFR level crossing occurrences per province (2009-10)

Figure 8 TFR level crossing occurrences per province (2010-11) Figure 7 TFR level crossing occurrences per province (2011-12)






Figure 13TFR level crossing occurrences per region (2016-17) Figure 14TFR level crossing occurrences per province (2017-
16)

Figure 15 TFR level crossing occurrences per province (2018-19)



7.3 Identification of PRASA high risk level crossing per province

The analysis of the occurrence per province depicts that the Western cape had the highest number of occurrences
reported over the period of 10 years.

Financial Year Province with the high number of level crossing occurrences
2009- 10 KwaZulu Natal

2010-11 Western Cape

2011-12 KwaZulu Natal and Western Cape
2012-13 KwaZulu Natal

2013-14 Western Cape

2014-15 Western Cape

2015-16 Western Cape

2016-17 Western Cape

2017-18 Western Cape

2018-19 Western Cape

Table 2 PRASA Provinces with high risk level crossings

Figure 16 PRASA Level Crossing Occurrence per province Figure 17 PRASA Level Crossing Occurrence per province
(2009-10) (2010-11)
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8.3

Based on the analysis of the both the TRANSNET/PRASA and RSR Investigation Reports the following

can be concluded.

RESULTS OF INVESTIGATION REPORT ANALYSIS

Prasa &transnet investigation reports immediate & root cause analyses results

Percentage of
total findings

Level crossing | Description of level Number of
accident crossing accident reports that
aause. cause. reflect this
finding.

Immediate The Driver of the road 11
cause

vehicle failed to stop at

the crossing
Root cause The driver of the road 10

vehicle failed to stop at

the crossing/non-

adherence to road

signage/road regulations.

Root cause could not be 1

determined.

9%

Total number
of Investigation
reports.

11

RSR adhoc level crossing investigation reports immediate & root cause analyses results

Level Description of level Number of
crossing crossing accident reports that
accident cause. reflect this
cause. finding.
Immediate The driver of the road = 23
cause vehicle failed to
stop at the cross-
ing/failure to obey
level crossing
signage.
Attempting to over- 1
take

Stationary vehicle
that stopped at the
level crossing

The driver of the road 1

vehicle was driv-
ing at night/rainy
weather collided
with train

None mentioned in 1

the

report.
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Percentage of
total findings

Total

number of
investigation
reports.

26




Root cause The driver of the road 9

vehicle failed to stop
at the crossing/non-
adherence to road
signage

Lack of/inadequate 6

enforcement by the

Traffic Police
Sub-standard vehicle 1

maintenance (Brakes)

Failure to have fall 1
back

plan when boom gates

failed

Root cause could not 9
be

determined.

8.3.2 Immediate and root cause analyses findings based on the overall analyses of the results.

Based on the analyses of the immediate causes of level crossing accidents it can be concluded that the major
immediate cause of level crossing accidents within the South African context is, ‘The driver of the road vehicle
failing to stop at the crossing/failure to obey level crossing signage’. As indicated in the tables above this is the
finding of the immediate cause of level crossing accidents in 100 per cent of the investigations done by PRASA/
TRANSNET and 88 per cent of the ad-hoc investigations done by the RSR for the period 2009 to 2019.

In the case of the investigations done by PRASA/TRANSNET to establish the root cause of level crossing accidents
over the same period the major root cause determined was, ‘The driver of the road vehicle failed to stop at the
crossing/non-adherence to road signage/road regulations.” In 91 per cent of the findings whilst in the case of
the RSR ad-hoc investigations 34.5 per cent of the root cause is attributed to, ‘The driver of the road vehicle
failed to stop at the crossing/non-adherence to road signage’ and 23 per cent attributed to, ‘Lack of/inadequate
enforcement by the Traffic Police’. A total of 34.5 per cent of the RSR ad-hoc investigation have a finding whereby
the root cause could not be determined.

Based on the findings above it is noted that the proposed solutions to address the problem of a high number of
level crossing accidents should be focused on the following:

a) Addressing the unsafe behaviour of the driver of the road vehicle,

b) And/or alternatively physically preventing the driver of the road vehicle from entering the danger zone by
providing adequate protection against this unsafe behaviour ,and

¢) Eliminating the risk (Closing the level crossing by constructing a bridge) applicable to high risk level crossings.
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8.3.3 Analyses of the core recommendations contained in the level crossing investigation reports.

The analyse of the core recommendations contained in the investigations reports was done for the following

reasons:

. It provides a better picture of the possible contributory causes to level crossing accidents, and
« It provides a picture of the common gaps/risks at level crossings that must be addressed.

The table listed below contains the common recommendations contained in the level crossing investigation
reports. The risk that these recommendations intent to address has been added as well as the entities
that are responsible to address these risks.

No.

1.

Key recommendations

Communication and Media:

Involves creating public awareness
via print media and/or distribute flyers
to the community, schools and the
local post office, boxes, making the
community/user of the level crossing
aware of the inherent dangers
associated with the level crossings.

Enforce compliance to level crossing
signage

Road authorities to enforce compliance
to level crossing signage by road users.

Level crossing maintenance

management.

Level crossing physical/risk assessment
needs to be conducted in line with
SANS 3000-2-2-1.

Outstanding rail operator maintenance
need to be done at level crossing
(example: vegetation control, installing
missing whistle boards).

Outstanding road authority maintenance
need to be done at level crossing

Identified risk

Lack of awareness

amongst the users
of level crossings
(inclusive of Road
Vehicle Drivers
around the dangers
of level crossings)

Poor compliance by

road user may result
in level crossing
accidents.

Level crossing
stakeholders not
up to date/aware of
the latest risks at
the level crossing.
level crossing cevel
of protection not up
to date to address
increased traffic
volumes.

Poor rail side
maintenance may
result in level
crossing accident.

Poor road
maintenance may
result in level

Responsible entity

Network

Operator/Train
Operator/Road
Authority/Local
Authority.

Road authority/Local

authority.

Network operator/
train operator/
road authority/local
authority.

Network operator/
train operator

Road authority/local
authority.



(Example: Faded signage and/or road
markings).

crossing accident.

Train operations management

Enforcement of operating rules
(Example: blowing train hooter and
train speed)

Poor train
driver discipline
may result in
level crossing
accident.

Network operator/train
operator

Drug testing/substance abuse testing

Train driver under
the influence of
drugs may cause
level crossing

Network operator/train
operator

accident
Level crossing/road engineering
design.
Redesign level crossing and/or road to | Poorly designed Network

address poor sighting distances
and/or unsafe layout.

level crossing and/
or road may result
in level crossing
accident.

operator  train
operator/oad
authority/local
authority.
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9.1 Elimination of level crossing with unacceptably high level of risk

There is no one single measure for increasing safety at level crossings. The only efficient solution is to sep-
arate railway and road traffic in two levels by building overpasses or underpasses. This option is, however,
not practical as a general approach because of financial and physical constraints.

In terms of the way forward the only practical solution is a risk based approach that prioritises the most-high
risk level crossings for elimination by means of a formalised yearly elimination programme that is funded by
all the relevant stakeholders inclusive of the National Government.

Prior to 1992 there was a central fund for the elimination of or improvement to protection levels at level cross-
ing. This was governed by the Level Crossing Act no. 41 of 1960. The reasoning behind the repealing of this
Act in 1992 was that all the dangerous level crossings had been eliminated and there was no longer a need
for a special fund. The thinking at the time was that all future eliminations or improvement to the protection
level at level crossings would be dealt with between the rail operator and the road authority and each party
would budget accordingly.

With the establishment of the RSR under the National Department of Transport, there is an opportunity to
level the playing fields between the rail operator and the road authority and establish specific principles to be
followed about the elimination of dangerous level crossings. This should entail a combined risk evaluation
per level crossing on a regular basis and a the introduction of a dedicated elimination fund. The frequency
and minimum standard for risk assessments is already contained in the current SANS 3000-2-2-1 Level
Crossing Standard. It also contains a recommended funding model.

The re-establishment of the Level Crossing Elimination Fund will assist in the practical application of the
model and ease current funding constraints experienced by all the affected stakeholders.

9.2 Educating road users (road vehicle driver and other level crossing users)

Overview

Considering the ongoing research and experience of the systems approach to road safety, the role that road
user education, driver training and publicity campaigns play in influencing safe driving behaviour is being
re-examined (World Health Organisation, 2004). Motorists tend to choose a certain level of performance that
depends on how they wish to cope with the task demanded of them, which makes the distinction between
performance and behaviour important in the examination of such road safety interventions (Haid, 2002;
Henderson, 1991). The World Health Organization suggests that when used in support of legislation and
law enforcement, education, publicity, and training can create shared social norms for safety (World Health
Organisation, 2004). There is currently no effective model for the relationships between how people drive
and how they learn to do so safely, road safety educational countermeasures must be developed through
carefully designed human factors and educational research (Henderson, 1991; Sentinella, 2004), (Wallace
et al. 2008).

The use of media

The use of the media for publicity to raise awareness and inform users about the dangers in and around
level crossings. This is done in the hope that it will result in a change in attitude and behaviour. There are,
however, limitations in terms of evaluating the effectiveness of media campaigns (Wallace et al. 2008).





















