


FATAL RISK FACTOR

CHEMICALS AND OTHER HAZARDOUS MATERIAL
SUBSTANCES

Toxic exposure, reactive chemicals, chemical fires,burns from corrosive
chemicals and other process reagents.
CRITICAL CONTROLS
9. Training, Competency & Awareness: Train workers
in chemical hazards, SDS interpretation, safe handling,
and emergency response. Ensure only competent and
authorised personnel handle high-risk substances.
10. Spill Prevention & Containment: Implement spill
control measures such as bunding, drip trays, and
secondary containment. Maintain readily available
spill kits suited to the chemicals in use.
11. Health Monitoring & Exposure Control: Conduct
exposure monitoring where required (air sampling,
biological monitoring). Implement health surveillance
for high-risk substances.
12. Emergency Response & Incident Management:
Establish procedures for spills, leaks, exposure, and
chemical fires. Ensure emergency showers, eyewash
stations, alarms, and trained responders are available.

My Safety | Your Safety | Our Responsibility




FATAL RISK FACTOR

LOSS OF CONTAINMENT

Pipeline rupture, tank failure, slurry or chemical release, and pond embankment
failure.failures.

CRITICAL CONTROLS
1. Hazard Identification [Risk Assessment: Identify
credible loss-of-containment scenarios (pressure,
fluids, gases, molten material, chemical dust, tailings,
process solutions, and chemicols). Assess causes,
consequences, andcritical controls for each scenario.
2. Asset Integrity & Design Standards: Design plant,
pipelines, vessels, tanks, and containment systems to
recognised engineering standards. Ensure materials
are suitable for pressure, temperature, corrosion, and
abrasion.
3. Preventive Maintenance & Inspection Programs:
Implement condition-based and scheduled
maintenance for pipes, hoses, valves, seals, tanks,
bunds, and liners. Use nondestructive test (NDT),
thickness testing, and corrosionmonitoring where
applicable.
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FATAL RISK FACTOR

LOSS OF CONTAINMENT

Pipeline rupture, tank failure, slurry or chemical release, and pond embankment
failure.failures.
CRITICAL CONTROLS
4. Operating Limits & Process Controls: Define and
enforce safe operating envelopes (pressure, flow, tem-
perature, levels). Use alarms, interlocks, and automatic
shutdowns to prevent exceedances.
5. Change Management (MoC): Apply formal MoC for
changes to equipment, materials, operating condi-
tions, or procedures. Assess impacts on containment
integrity before implementation.
7. Secondary Containment & Bunding: Install and
maintain bunds, drip trays, liners, and sumps to cap-
ture releases. Ensure capacity and integrity meet
worst-case release scenarios.
8. Leak Detection & Monitoring: Use inspections, sen-
sors, pressure/flow monitoring, piezometers, and visual
checks to detect leaks early. Encourage prompt re-
porting and escalation of any abnormal condition.
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FATAL RISK FACTOR

LOSS OF CONTAINMENT

Pipeline rupture, tank failure, slurry or chemical release, and pond embankment
failure.failures.

CRITICAL CONTROLS
9. Procedures for Transfer, Loading & Unloading: sy e
Use documented procedures for filling, decanting, osss‘:é?_v?;"':MENT
pumping, and transfer operations. Prevent overfilling, - v
hose failure, and incorrect connections.

10. Competency, Training & Authorization: Train
personnel in process safety, signs of containment ;
failure, and correct response actions. Restrict high-risk A R
tasks to competent and authorised workers. : e
11. Critical Control Verification & Continuous

Improvement: Regularly verify the effectiveness of loss
containment controls. Investigate incidents and near 43 :
misses and update controls accordingly. b & HEmeE
12. Emergency Response & Spill Management: ot ;
Maintain site- specific response plans for spills,
ruptures, and releases.Provide spill kits, isolation tools,
PPE, and trained
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FATAL RISK FACTOR

OPEN WATER BODIES AND PROCESS SOLUTION
HOLDING PONDS

Drowning, slips, trips and falls, wall failure,embankment failure, flooding, overtopping (flooded Pit,
borrow pits, pit dewatering sumps. PLS, ILS, Raffinate and Stormwater emergency ponds).
CRITICAL CONTROLS
1. Physical Barriers & Berms: Maintain adequate bund
walls, berms, and guardrails around ponds and pit
edges.
2. Access Controlled: Restrict access with signage,
fencing, and permit systems.
3. Edge Protection & Safe Distances:
Establishminimum approach distances for vehicles
and personnel.
4. Traffic Management Plan: Clearly defined
routes away from pond edges, speed limits and
designatedturning areas.
5. Life-Saving Equipment: Ensure the life rings
(lifebuoy) and lifesaving jackets are provided,
throwropes, and rescued poles installed at strategic
locations.
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FATAL RISK FACTOR

OPEN WATER BODIES AND PROCESS SOLUTION
HOLDING PONDS

Drowning, slips, trips and falls, wall failure,embankment failure, flooding, overtopping (flooded Pit,
borrow pits, pit dewatering sumps. PLS, ILS, Raffinate and Stormwater emergency ponds).
CRITICAL CONTROLS

6. Mandatory PPE: Provide the suitable
chemicalresistant PPE (gloves, goggles, face shields)
for thos working around process solution holding
ponds and high-visibility clothing for those working in
the night.

7. Chemical Handling Procedures: Ensure the
emergency eyewash and shower stations are
operational and follow SDS guidelines.

8. Regular Inspections: Routine checks of
embankments, pond levels, pumps, and pipelines and
report erosion, cracks, or seepage immediately.

9. Water Level Monitoring: Ensure continuous
monitoring of pond capacity, storm preparedness and
pump redundancy.

10. Safe Work Procedures (SWPs): Conduct
taskspecificrisk assessments before working near
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FATAL RISK FACTOR

OPEN WATER BODIES AND PROCESS SOLUTION
HOLDING PONDS

Drowning, slips, trips and falls, wall failure,embankment failure, flooding, overtopping (flooded Pit,
borrow pits, pit dewatering sumps. PLS, ILS, Raffinate and Stormwater emergency ponds).
CRITICAL CONTROLS

waterbodies and process holding solution ponds. -

Ensure permit-to-work process is adhered to for high- opﬁgLﬁ:LE:O?g:':if;v "P:ss :
risk activities.

e

. : : CDANGERD|
11. Training & Emergency Drills: Conduct drillsrelated 4 OPENE,,,
. . . = : PROCESS SOLUTION ==
to drowning rescue response, chemical spill == HOLDING POND
response and empower employees with first aid skills.
12. Communication & Supervision: Ensure proper B NN | < "nzaoous
supervision and provide the two-way radios for — A o e
. . . i e s
those working far or working alone near water bodies
and process solution holding ponds. No lone work L oo oo
. . . . . ~ 2 BE AWARE OF RISKS
nearhigh-risk water bodies/process solution holding ‘

ponds without proper controls.

),&. = Stay out of ponds
+ Obey warnin
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FATAL RISK FACTOR

HUMAN BEHAVIOR (CRITICAL DECISION ERRORS)

Procedural violations, fatigue, complacency, poor risk perception.
CRITICAL CONTROLS

1. Fitness for Work: Ensure workers are physically

and mentally fit (fotigue, stress, olcohoI/drugs, illness
controlled).

2. Competency & Training: Verify workers are trained,
competent, and authorized for the task.

3. Clear Communicatio Use clear, standardized
communication (toolbox talks, handovers, and
logbook).

4. Procedures & Work Instructions: Ensure procedures
are clear, current, understood, and followed.

5. Task Planning & Risk Assessment: Conduct
effectiverisk assessments and job safety analyses
before work starts.

6. Supervision & Leadership: Provide
adequatesupervision, especially for high-risk or non-
routine tasks.
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FATAL RISK FACTOR

HUMAN BEHAVIOR (CRITICAL DECISION ERRORS)

Procedural violations, fatigue, complacency, poor risk perception.
CRITICAL CONTROLS

7. Fatigue Management: Control work hours, P .y
restperiods, and shift patterns to reduce fatigue- |
related errors.

7. Chemical Handling Procedures: Ensure the
emergency eyewash and shower stations are
operational and follow SDS guidelines.

8. Regular Inspections: Routine checks of
embankments, pond levels, pumps, and pipelines and
report erosion, cracks, or seepage immediately.

9. Water Level Monitoring: Ensure continuous
monitoring of pond capacity, storm preparedness and
pump redundancy.

10. Safe Work Procedures (SWPs): Conduct task
specific risk assessments before working near
waterbodies and process holding solution ponds.
Ensure permit-to-work process is adhered to for
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FATAL RISK FACTOR

HUMAN BEHAVIOR (CRITICAL DECISION ERRORS)

Procedural violations, fatigue, complacency, poor risk perception.
CRITICAL CONTROLS
high-risk activities.
11. Training & Emergency Drills: Conduct drillsrelated
to drowning rescue response, chemical spill

response and empower employees with first aid skills.

12. Communication & Supervision: Ensure proper
supervision and provide the two-way radios for
those working far or working alone near water bodies
and process solution holding ponds. No lone work
nearhigh-risk water bodies/process solution holding
ponds without proper controls.
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HUMAN BEHAVIOR

(CRITICAL DECISION ERRORS)

1 DON’T BE COMPLACENT

Overconfidence leads to accidents. _ i

2 NEVER TAKE RISKS ;

* Ignoring procedures or o\
taking shortcuts
R
3 DON’T RUSH TASKS >

Taking a moment to assess
a task can prevent accidents.
bt S i
ASK IF UNSURE

5 VERIFY & CON
» Double-check your
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