Rowland Shaft commenced with the Ledging LP adoption on 28 May 2019. The
mine’s adoption journey was characterised by several successes which accelerated

its progress in the first phase of the adoption, and a few challenges which

resulted in the mine’s journey being stagnant for significant periods of time. These
challenges were addressed by the piloting of a small section. In addition to this, the
Mining Industry Occupational Safety and Health (MOSH) Fall of Ground (FOG) Team
timeously hosted meetings and offered individual guidance, which assisted the
Rowland Shaft adoption team in regaining momentum in their adoption journey.

This ledging success story documents the journey of Rowland Shaft during the 14th
step of adoption (i.e. the trial or pilot stage of the Ledging LP) which assisted the
mine to:

a) Demonstrate how the Ledging LP would be applied at Rowland Shaft (i.e. testing
practicality of the leading practice)

b) Assist the mine to check its alignment to the full Ledging Leading Practice
Adoption Guide

c) Document the success story of this trial or pilot to help other mines to
understand its importance. It will also give lagging and future adopters an idea
of how a leading practice is piloted

The pilot was designed to simulate the full Ledging LP as stipulated in the Leading
Practice Adoption Guide from the start (planning) to the end (post-ledge audit). This
would also help the mine to ensure that their procedures were practical and effective.
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FULL DESCRIPTION OF THE RISK ADDRESSED BY THE
LEDGING LP

At the end of 2020, Rowland Shaft had 9,184,046 (FOG) fatality-free shifts. The last
FOG fatality on the mine occurred on 15 April 2013. Figure 1 shows the fall of ground
injury data for Rowland Shaft from 2018 to 2020.

Figure 1: Rowland FOG injury data: 2018-2020
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Ledging related FOG incident at Rowland Shaft

On 18 August 2019, a few months after the mine had registered to adopt the
Ledging LP, (i.e. during the administration stages of adoption) a FOG occurred
in a ledging panel between the blasting time and night shift re-entry period.

Upon investigation, the following causative factors were identified:

* The FOG was observed to be triggered by the intersection of a low angle
joint with sub-vertical jointing causing wedge failure

« Non-compliance to systematic support installation - the ledge had advanced
up-dip with non-adherence to the systematic ledging support procedure

* Geological triggers that were identified but not supported as required
by the standard

A significant number of tendon support units were not installed according to
the standard operating procedure i.e. the units were not tensioned and with

poor installation angles. This incident reaffirmed the need for the mine to adopt

the Ledging LP.

Rowland Shaft ledging LP trial

At Rowland Shaft a ledge is defined as an excavation where the initial cut of
the reef is undertaken from the raise (breast), slusher or stope preparation
drive (SPD) in (up-dip & down-dip) mining to establish a robust centre gully/
SPD/slusher, to set up and equip for the stoping phase to follow. Many of the
Rowland Shaft ore reserves are extracted using an up-dip/down-dip mining

method, however, the future of Rowland Shaft is headed towards breast mining.

The pilot of the Ledging LP was conducted in an up-dip layout, where ledging
would commence up-dip from a slusher.

The trial commenced on 15 March 2021 and was conducted at Section B9 (UG2
Section). To kickstart the pilot, Section B9 held their monthly planning meeting
and manager’s review simultaneously. During this meeting, Ledge 32c East 11
was discussed in detail. The planning and review session was attended by all
relevant mining and service department personnel (as required in the Ledging
Leading Practice Adoption Guide). The aim of this initial ledging planning
meeting was to produce a ledging startup risk assessment which focused

on planning a pre-ledge inspection, the training plan for the ledging crews,

the mine overseer’s induction material, as well as setting up a system and
generating reports to communicate ledging instructions and their risks.
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Following the planning meeting, a
startup risk assessment notification
was sent out to all the relevant service
departments who then conducted an
underground assessment together
with the mining department (as per
the Ledging LP requirement). During
this assessment, the training officers
conducted ledging training with the
crews using the Human Resource
Department Ledging Training
Document shown in Figure 2. It is
important to note that the ledging
training document presented below
was developed at another Sibanye-
Stillwater platinum mine in Rustenburg
during its leading practice adoption.
This training document together with
the ledging procedure were then rolled
out to the other company operations
such as Rowland Shaft.

Figure 2: Ledging training documents
for crews

Gibange e oo
Gtiliwater s

Annexure 4 Ledging Training

Cibany
Gtiliwater
HUMAN RESOURCE DEVELOPMENT
LEDGING TRAINING

e Tanceast 1 ledodiam | BQ

[T [ omen |

Toge Mol &

cgi e ar one wocro ::mce :n;s:a £-PRO-MIN-CONY-0907
Sti |w%- v 12

ccjban?e
Stillwafer
i = ]
J?E,gn.u-.m Gesrzerm :
I st | 4592800 ;
me 1 Degreay
B.AREEAE 334372 | #207
Ditgems Zos 443
L MarglingA Bap3bs! & %
[1egio0suh paiz 4€3/
PE macofo | Iz 3775 3 g
fCmatgabel — |Poxe 2359
MeicED! |

thuma |

P lpataaval &<
I Guavts |

—

|

- :ﬂ’r‘duu.,- P
jrm—— ARG T T

e

124 Gox emen s pntarnes o = g ren
Th Do serson 0 B8 COmEoRe 1o e orire eerion o 1 may ba outdoled.

MINERALS COUNCIL SOUTH AFRICA - MOSH LEDGING PLANNING, EXECUTION AND MONITORING LEADING PRACTICE CASE STUDY



Since Rowland does not have dedicated ledging crews, the crew selected to ledge
this excavation rotated between stoping and ledging. Because of this rotation,

the planning team saw it necessary to induct the crew into ledging (in addition to

the training). This would help to facilitate the required change from a stoping to

a ledging mindset. To achieve this objective, the mine created a ledging induction

programme. The contents of the induction are shown in Figure 3.

Figure 3: Mine overseer’s induction documents
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In the next step of the pilot, the survey department provided the planning team
with a 1:200 scale masterplan plan. On this plan all the information (including
crew input), instructions and strategy were plotted. The plan also included the
required geological information. The mine also created a system to capture non-
compliance instances. Reports were generated and close-out actions assigned
and completed. The crew was also briefed on the close-out report and requested
to sign it to acknowledge receipt. This was done to involve them in the process
and communicate the actions that were assigned. Following this step, the rock
engineering department obtained the master ledging plan from the survey
department and the ledging sequence was specified as shown in Figure 4.

Figure 4: Ledging master plan with sequence
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On completion of the risk assessment, an underground ledging task or checklist
is compiled as part of the master plan. This list is shown in Figure 5. When the
checklist is complete, the permit to ledge document is compiled and approved.
This ledging permit is issued once all the service departments provide their
specific reports and the required actions are closed out and complete. During
the trial it was found that the mine’s ledging permit document was outdated.
The adoption of the Ledging LP also helped the mine to update the ledging
permit and align it with the new system.

The induction was designed to

be facilitated by the ledging mine
overseer and assist the crew to
focus less on the the quantity of ore
extracted in the ledge, and more on
the quality of the ledge construction.
The induction was also designed to
help the crew to mentally prepare
for other general changes that are
involved when transitioning from
stoping to ledging.

As part of this induction, the mine
overseer was also required to discuss
the ledging planning minutes with the
crew. The crew was encouraged to
give their input and suggestions for
the plan (bottom-up planning) to be
incorporated into the master plan. All
the relevant service departments were
required to take note of the crew’s
input and include these suggestions
or recommendations in their final
ledging startup report and the ledging
master plan.
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Figure 5: Ledging planning checklist
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After the ledging begins, the service departments monitor and evaluate the
ledge on a regular basis to ensure that the production team is compliant with
the design, standards and procedures, and the health and safety requirements.
As part of the monitoring and evaluation the survey department conducts
mid-month, measuring and all service departments scrutinize the note for
compliance. The rock engineering department conducts a post-ledge inspection
once the ledge reaches the required limit of 6m. The post-ledge inspection
documents are shown in Figure 6.

Figure 6: Post ledge inspection
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In addition to the procedure followed
in this trial, The following documents
(forming part of our portfolio of
evidence) were submitted to the
MOSH FOG Team:

* The Sibanye-Stillwater Marikana
Conventional Production
Ledging Procedure which was
revised to align with the ledging
leading practice

* Permit to commence ledging
(unsigned copy)

* Human Resource Development
for Ledging (training material)
(unsigned copy)

* Mine overseer induction
document for team discussion
(unsigned copy)

* Rock engineering ledging
compliance routine visit form

* The bonus memo which indicates
that the ledging crews have a
different bonus structure from the
stoping crews, which motivates that
the crews will be paid for quality
and not quantity

* Rowland Shaft managerial
instructions which indicate that
its management is constantly
communicating and making
improvements and adjustments
to improve safety in ledging both
in its procedural approach as
well as to its standards and that
these are communicated from
top-down (leadership behavior
competencies).

* Rowland Shaft’s 2021 budget plan,
indicating the plan of three ledging-
specific crews and the ledging
efficiencies

The flow process of the ledging
planning at Rowland Shaft (as per the
trial) is summarised in Figure 7.
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Figure 7: Flow of ledging process during trial

FLOW OF THE LEDGING LEADING PRACTICE ADOPTED AT ROWLAND SHAFT

Initial or kick-off ledging
planning meeting between
production and service
departments

Providing rock engineering
department with ledging
master plan to determine

ledging sequence

a. Generation of
underground task list

b. Checking off completed

tasks

STEP 12

Post-ledge inspection by
rock engineering when
ledging limit of 6m is

reached
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Execution of startup risk
assessment which includes
a preledge inspection, and

training for ledging crew

a. Capturing and closing
out all required actions
on syncromine

b. Communicating actions
with crews

Compilation and approval
of ledging permit

STEP 11

Ledging begins and ledge
is constantly monitored by
relevant departments

a. Mine overseer’s induction of
ledging crew and soliciting
planning input from crew
(bottom-up planning)

b. Generation of reports from
preledge inspection

Generation of initial
ledging master plan with
all production, geological
and service department

information

Closing out and completion
of all actions and
instructions from service
department reports

STEP 10

Issuing of ledging permit
(when production can
verify that all actions have

been closed out)
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OPERATION’S STRENGTHS, WEAKNESSES, OPPORTUNITIES AND THREATS (SWOT) ANALYSIS

As a requirement for the COPA engagements and presentations, the operation summarised their Ledging LP adoption with
the following SWOT analysis, and the content has paved the way for other mines in the group to adopt this leading practice.

SWOT ANALYSIS

* Buy in and involvement from management, ¢ Co-ordinating the Adoption Process in a
union and safety structures challenging production environment

» Proactive interpretation and implementation * Not communicating the portfolio of evidence
of best practice guidelines to the MOSH FOG Team regularly

* |nability to evidence that current systems and
practices align with the Leading Practice

THREATS

* The best practice guidelines assisted in * A change or removal of any of the driving
motivating the inclusion of three ledging factors i.e. change in the ledging bonus
specific crews in the 2021 shaft budget structure, change in management, change in

the key role players
* We have bottom-up alignment and

participation, and have equipped ourselves
with ledging specific training

CONCLUSION

The trial conducted at Rowland Shaft was successful and it proved
that the systems, standards and procedures required to conduct safe
ledging are indeed practical and achievable. It also proved that the
new ledging planning and execution systems are aligned to the MOSH

Ledging Leading Practice. The new ledging procedure from the onset
requires discipline and involvement from all departments to achieve
the goal of safe ledging in our environment. Rowland Shaft, upon
satisfaction from the MOSH team, rolled out the new system of ledging
shaft wide and enforced all the relevant procedures, standards and
learning material.
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