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UC Limited requested this office to carry out a risk assessment with a particular focus on dust

1.0 Introduction

emissions from the cement handling and storage facility at Laboratory Wharf, Kordin.

2.0 Company Information

UC Limited has constructed a cement silo within the confines of the wharves managed by Valletta
Gateway Terminals Limited (refer to appendix 1 — site plan). The bulk cement storage facilities cover
an area of approximately 650 square metres excluding offices and un/loading areas.

The system installed consists of rectangular storage silos having a combined storage capacity of
6,000 cubic metres (equivalent to approximately 8,000 metric tonnes of cement). This system consists
of the following main sections:

- Ship unloading equipment

- Cement bulk storage silos

- Loading stations for cement road bulk carriers
Dust bag filtration systems

Cement will be delivered to the site by sea in bulk cement carriers. These are completely sealed.
These will berth alongside the quay and unload cement into the bulk cement storage silos. This shall
be unloaded and stored in rectangular silos and will be subsequently delivered to cement road bulk
carriers by means of enclosed screw conveyors. Unloading into road bulk carriers shall be via
telescopic loading bellows.

Refer to photos 1 to 5 for typical and actual representations of the facility.

Page 4 of 27



© LAG

MarineTraffic.com

Photo 1 — Typical cement bulk carrier

MarineTraffic.com

Photo 2 — Typical arrangements of cement bulk carrier unloading cement into silo/road bulk carriers
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Photo 3 — Actual Installation, Inclined Screw Conveyors and Telescopic Unloading Bellows

Photo 4 — Actual Installation, Telescopic Unloading Bellows
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Photo 5 — Actual Installation, Silo Facilities

3.0 Scope
The purpose of this report is to determine the environmental impact of UC Limited's operation on the
environment and on third parties operating in the vicinity as a result of cement dust emissions.

The operations covered by this report include:

a. Discharging of cement from ship to storage silos
b. Cement storage
c. Discharging of cement from silos to road bulk tankers

4.0 Approach & Methodology

This office carried out a review of the various risk assessment methodologies available and opted for
the FMEA (failure mode and effects analysis) technique. An FMEA is a proactive tool, technique and
quality method that enables the identification and prevention of process failures before they occur.
Within the scope of this assessment, the goal is to avoid dust emissions that could pollute the areas
around the cement silo and potentially effect third party property, processes or products.

FMEA's help identify and eliminate concerns early in the development of a process or new service
delivery. It is a systematic way to examine a process prospectively for possible ways in which failure
can occur, and then to redesign the processes as necessary, thus minimizing the possibility of failure,

i.e. dust emissions.
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In general, FMEA requires the identification of the following basic information:

ltems
- Operation
- Part
- Potential Failure Modes
- Potential Failure Effects
- Potential Causes
- Current Controls
- Recommended Actions
- Risk Rating (RPN, i.e. Risk Priority Number)

The steps adopted for performing the FMEA included the following:

Step 1: Assemble the team
The team was composed of

- Ing Claude Farrugia - Resolve Consulting Limited
- Mr lvan Carabott - UC Limited

- Mr Domenico Perdichizzi (mechanical technician on site) - Euromecc S.r.l.

- Mr Santo Arcidiacono (electrical technician on site) - " Euromecc S.r.l.

- Mr Marco Travagliante (electrical technician off site) - Euromecc S.r.l.

- Mr Antonio Adornetto (mechanical technician off site) - Euromecc S.r.l.

Step 2: Gather and review relevant information

The plant and equipment literature was reviewed. The construction and assembly process was
monitored to ensure that the equipment designer’'s and equipment suppliers’ installations procedures
were followed. This was evidenced photographically.

Step 3: Identify the item(s) or process(es) to be analyzed
The goal of the risk assessment was the identification of sources of dust during normal operations or
due to malfunction of the plant and equipment, hence the scope noted under paragraph 2.0.

Step 4: Identify the function(s), failure(s), effect(s), cause(s) and control(s) for each item or process to
be analyzed

The assessment team followed a step-by-step approach for identifying all possible failures in design,
installation, manufacturing or assembly process that could result in dust emissions to the environment.

Step 5: Evaluate the risk associated with the issues identified by the analysis

Failure modes of plant, components or equipment were assessed and their potential impact on the
environment was rated on a scale from 1 to 4, with 1 being the least severe. The significance of each
score is given in table 1 noted below:
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Table 1 - Severity

Catastrophic Environmental contamination beyond the perimeter of the plant.

4
Critical 3 Environmental contamination within the perimeter of the plant.
Marginal 2 Localised environmental contamination.
Negligible 1 No potential for environmental contamination by dust release.

Based on the control measures in place to prevent the failure from occurring, the likelihood of
occurrence was rated on a scale 1 to 6 as per table 2:

Table 2 - Occurrence

Frequent Likely to occur frequently.

6
Probable 5 Likely to occur several times in the plant's usage over one year.
Occasional 4 Likely to occur sometime in the plant's usage over one year.
Remote 3 Unlikely to occur but possible.
Improbable 2 So unlikely that occurrence may not be experienced.
Incredible 1 Virtually impossible.

The response to identify the problem was also assessed on a scale 1 to 5 as described in table 3.

Table 3 - Detection

Very Low 5 :lljastrgl;;saéog gﬁ:;‘:gf detecta dustreleae nd inormed ofa
Low 4 Plant operators are not likely to detect a dust release.
Moderate 3 Plant operators may detect a dust release.

High 2 Plant operators will likely detect a dust release.

Very High 1 Plant operators will almost certainly detect a dust release.

Step 6: Prioritize and assign corrective actions
Prioritisation was carried out by calculating the risk priority number (RPN) by:

Severity x Occurrence x Detection = RPN

Based on the tables noted above, Risk Priority Numbers may range from 1 to 120. The significance of
the risk priority number is given in table 4.
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Table 4 - Risk Priority Number

Step 7: Perform corrective actions and re-evaluate risk

Based on the RPN's attained, corrective actions were recommended.

The FMEA is given in appendix 2.

5.0 Conclusions & Recommendations

The highest Risk Priority Number attained was 24. Under normal conditions, the operation is
considered to be low risk with regards to dust emissions into the environment. To maintain such a low
score, UC Limited shall implement a strict maintenance regime as documented in the plant and
equipment manuals.

The low score is due to the fact that the cement un/loading facility is designed to be a closed system.
The cement will be delivered to the site in purposely designed ships. These vessels are fitted with
fluidization systems in the cargo holds which enables the bulk cargo to flow to a central suction point
ensuring maximum efficiency in discharging cement. Since the vessels are totally enclosed, the
operation is environmentally friendly with a dust free operation when discharging pneumatically.
Pneumatic unloading uses vertical and horizontal screw conveyors to bring the cement from the holds
to deck level and into pressure pumps. The pneumatic system uses air pressure to blow the cement
through pipelines to the shore terminal located on the quay. Exhaust air is released via filters located
on top of the storage silos.

Unloading of cement is performed by dropping cement stored in the silos into closed screw conveyors
located underneath the silos. The cement is conveyed to closed inclined screw conveyors. The
cement is then dropped into a closed hopper located at height above the road tanker loading hatch. It
is subsequently dropped into the road cement tanker via telescopic loading bellows. These are
equipped with built-in dust filters to minimise the release of cement dust into the atmosphere. The
connecting cones of the road tanker loading bellows are coated with a sealing material such that it
provides a dustproof connection with the road tanker hatchway.
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Appendix 1: Site Plan
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Appendix 2 — Failure Modes and Effects Analysis
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Appendix 3 — Schedule of Photographs & Images
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Photo 1: Minimum steel panel thickness 5 mm

Photo 2: Bolted and torque wrench tightened steel
panels
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Photo 3: Purposely designed silo supporting

structure
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Photo 4: Cement dust level indicator, typical

installation
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Photo 5: Sealing - self adhesive foam placed in
between steel panels along joints prior to
‘ tightening bolts

Photo 6: Sealing - self adhesive foam placed in
between steel panels along joints prior to
tightening bolts
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Photo 7: Sealer applied along internal
seams to protect self adhesive foam placed
in between steel panels along joints prior to
tightening bolts

Photo 8: Over-pressure/under-pressure valve
placed above silos
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Photo10: Bag filters mounted over support frames
and as shown in filter units installed above silos

routing from ship discharging cement dust to
silos.
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Photo 11: Filter bags as seen through filter unit
access door

Photo 12: Underside of hopper, screw
conveyors transporting cement to road tankers.
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Photo 13: Assembly showing sliding gate
(normally open during operation, closed during
maintenance operations) and connection to
discharging screw conveyors

Photo 14: Unloading bellows connecled to road
tanker creating a dust seal during loading
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Photo 15: Discharging bellows cartridge filters

Bottom Outlet Cone with Sint Coating

<

Photo 16

At the lower end of a loading bellow
for closed tanker, a polymer-coated
SINT cone with specizl sealing
gualities is provided for dustproof
connection to the tanker's haiches.

This cone outlet can be equipped
also with an anti-waste device
which acts as a dust proof stopper
as the loading bellow is being
raised.
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Photo 17: Level probe consisting of a rotary blade that interrupts flow when
the level of material already deposited touches the blade

Photo 18: Botiom closure cone to prevent any
spillage of dust as the loading bellows is being
raised
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