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DRY BULK anD 
SPECIaLST CaRGO HanDLInG

Ports are increasingly concerned about environmental issues and 
the running costs associated with dust emissions for handling loose 
bulk solids, at ever-greater throughputs. EPA legislation is playing 
an ever-increasing part in the design process for handling systems 
in North American and European ports. Apart from polluting the 
environment and contravening legislation, dust problems have 
adverse effects on machinery by causing friction and increased wear.

Cost savings
The control of dust at the source – first by containment and only 
then by filtration – is the most cost-effective means of controlling 
dust. E & F Services estimate that by correctly designing 
containment in the planning stages of bulk handling projects, the 
filtration area could be reduced by over 22 percent. This results in 
considerable capital savings on dust plant.

With the implementations of COSHH (Control of Substances 
Hazardous to Health) regulations (plus their subsequent 
amendments), and the advent of the EPA Regulations since the 
1990s, Port management are increasingly aware of the design 
implications of containment on a variety of bulk and unit 
handling operations in ports.

There is a strong indication of a link between respiratory 
substances and related illnesses, especially to the substance or 
dust that caused it (i.e. silica – silicosis). Port managements are 
beginning to view containment as a necessity to contain and 
suppress silica dust, because silica dust (or quartz) in a respirable 
form can be dangerous to health. This is in line with COSHH 
assessments for occupational exposure standards to quartz.

New technology dock mobile loaders 
E & F Services specialise in the handling and abatement of 
dusty cargoes from crane grabs, material reception systems and 
all aspects of bulk handling plant. Their dockside mobile loaders 
(DMLs) gained a technological lead in eliminating spillage and 
controlling dust.

Grab unloading of dusty cargoes using DMLs has been proven 
to be successful in satisfying increasingly stringent EPA limits and 
Health & Safety guidelines. A project at Foynes deepwater Port, 
Republic of Ireland, illustrates this case.

The deepwater Port of Foynes is set within a picturesque 
rural area on the Shannon Estuary, on the west coast of Ireland. 
The Port purchased two self-propelled quayside bulk loading 
hoppers to improve the productivity of, and to minimise the 
environmental pollution from, the grab discharge of dry bulk 
cargoes from vessels up to 40,000 dwt.

In the first year of operation, approximately 500,000 Te 
of animal feed; 150,000 Te of fertiliser, 250,000 Te of coal and 
100,000 Te of cement clinker were imported through the port. 
That year, Foynes hoped to substantially increase the tonnage 
handled following completion of some major capital works to 
improve the approach channel and the jetty capacity.

DMLs at Foynes harbour
E & F commissioned two DMLs at the Foynes Port (see Figures 
1 and 2). The DMLs have successfully unloaded a variety of dusty 
cargoes such as coal, feedstuffs and fertiliser. The primary reason for 
the use of the hoppers is environmental, i.e. to ensure the minimum 
release of dust into the atmosphere and spillage on the quay during 
unloading operations. The secondary reason for the hoppers’ use is 
to improve the overall productivity of the discharge operations.

The DMLs have easily met these objectives and targets. In 
addition to this, the DMLs had to be self-propelled and highly 
manoeuvrable so they could operate on both the East and the West 
jetties, and travel easily and quickly between the two jetties on 
existing roadway. Space on the East jetty is extremely restricted; the 
DMLs’ proven manoeuvrability was a factor in choosing E & F.

Unloading dusty bulk cargoes in 
environmentally sensitive areas using 
dockside mobile loaders (DMLs)
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Figure 1. DMLs at Foynes unloading dusty cargoes on the Shannon, west coast 
of Ireland.

Figure 2. Operator’s console in the cab with mains controls including drive and 
steer and operation of the outrigger jacks. audio intercom system with wagon 
driver shown.
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Operation of the DML
•  Throughput – Two DMLs (dockside mobile loaders) are 

designed to handle up to 800m³/h of product per DML.

•  Overall size – Each DML is 12.6m high, with a lorry 
clearance height of 4.6m. They run on four pairs of heavy-duty 
earth-moving tyres (eight per DML), at 7m crs on the length 
and 5.4m crs at lorry entry (see Figure 3). The relatively narrow 
wheelbase was designed so the DMLs can negotiate narrow 
streets off the harbour.

•  Drives and steering system – Four epicyclical hydraulic 
gearboxes, mounted on the twin front wheels, give an 
Ackermann steering system controlled from the operator’s cab 
and powered by a hydraulic power pack.

•  Jacks – For grab unloading, each DML is lifted off the quay 
by four jacks to reduce dock loading. This is important on the 
older structure of the East jetty.

•  Lorry loading – Lorries enter below the hydraulically 
operated clamshell doors (which have individual operation 
from the cab) into the enclosure zone for filling. Positioning is 
controlled via the operator’s microphone and probes indicate 
the grab-filling level.

Lorries enter for filling and leave when full through specially 
designed flap curtains, which the operator can observe from his 
cab. A traffic light system for controlling throughput of lorries 
through each DML adds to efficiency.

DML components
The DMLs at Foynes Port comprise some of the following 
components to achieve the design parameters for dust control:

•  Grab enclosure – The grab enclosure provides a containment 
zone around the grab when it discharges. This reduces the effect 
of wind and helps contain spillage. The enclosure and the grab 
must have good compatibility (i.e. a very good fit).

•  Grab protection structure – This takes any possible impact 
from the grab. Grab force is potentially very destructive. The 
structure protects the hopper grids and baffle plates.

•  Grids – The grids protect the system from any ingress of metal 
spikes and foreign objects, which could possibly damage belts 
and machinery further down the system. They also help break 
up any lumps of product.

•  Air curtains – This is active containment using E & F patented 
equipment. These use a plurality of ports to help contain and 
direct dust plumes efficiently into the capture system.

•  Dust-suppression grids – These divert any clouds of dust into 
the intakes of the filter modules. They reduce air volumes in the 
system and hence running costs.

•  E & F Filters – These are extremely efficient filters (99.98 per 
cent). A series of filters house the upper section of the hopper 
encircling the capture system. The dirty air, gas and dust are 
filtered and recycled back into the system as ‘cake’. Filter media 
can be provided in a variety of materials, specifications and sizes 
to suit the application.

Conclusion
The DMLs met all the environmental and safety requirements 
at Foynes Harbour. A number of ships have been unloaded with 
different dusty cargoes successfully. A total of 26 DMLs have been 
installed worldwide.

Figure 3. Two DMLs at Shannon Foynes Port Co, Ireland.

E&F Services first launched DMLs in the late 1980s, using patents 8700236 and 

8900533.  E&F had established a technology lead in the handling and abatement 

of dusty cargos from crane grabs, material reception systems and all aspects of 

bulk handling plant.

In 2009 Orthos Projects Ltd, already specialists in bulk materials handling for 

over 30 years, took over the operation of E&F with the purchase of the intellectual 

property rights and engineering designs. The company is now in the process of 

ensuring the completion of two DMLs in the United Arab Emirates, and one DML 

in Croatia, which were unfinished at the time.
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