
1 INTRODUCTION 

1.1 Problems of removing plastic litter from the 
Mediterranean 

Removing ever-growing quantity of plastic litter that 
enters the closed basin of the Mediterranean Sea 
(including sub-areas such as the Adriatic Sea or the 
Black Sea) is becoming a pressing task from 
multiple aspects: ecological, health and aesthetical, 
to mention just a few.  

Oceanographic organizations keep a keen eye on 
the extent of pollution and several international and 
national monitoring projects are underway or have 
been completed shortly, e.g. projects like 
DeFishGear and ML-REPAIR. 

Distribution of plastic litter on the sea surface, on 
the seabed, on the beaches (onshore) and volume 
vise, is documented (e.g. Kara Lavender Law 
(2017)) and it is available to the designers of 
cleaning systems. In addition, there is a large 
number of registered and documented individual 
incidences of pollution involving plastic litter as 
presented in the comprehensive online article by 
Hannah Ritchie and Max Roser (2019).  

There is a large discrepancy between the annual 
inputs of plastics to the ocean, and estimates of sur-
face plastic accumulation, known as a "missing plas-
tic problem" as presented by Hannah Ritchie and 
Max Roser (2019). Total surface plastic accumula-
tions are one or multiple orders of magnitude lower 
than the annual estimates of ocean plastic input. A 
study which sampled deep-sea sediments across sev-

eral basins found that microplastics, in the form of 
fibres, was up to four orders of magnitude more 
abundant (per unit volume) in deep-sea sediments 
from the Atlantic Ocean, Mediterranean Sea and In-
dian Ocean than in plastic-polluted surface waters. 

Quantity of floating plastic vaste measured in 
terms of the mass of particles of all sizes, that in-
cludes only plastics within surface waters (and not at 
depth or on the seafloor) in the year 2013, was 
268950 t in the Global Ocean while 23150 t were 
found in the Mediterranean Sea, as shown by 
Marcus Eriksen, et all., (2017).  

The methods of tackling the cleaning problem are 
different and they depend on location and 
approachability of the site. Also, the size of 
individual plastic liter influences the method of 
collecting and cleaning, The form of plastic litter 
may be at the macro level individual voluminous 
items or plastic sheets, nets, smaller items and 
finally micro plastic items (with dimensions below 5 
mm). They can't all be treated with the same 
approach. A density of litter also influences possible 
cleaning technology. The whole cleaning process 
involves several steps: locating, identification, 
collecting, separating, transporting and disposing of 
the plastic litter. Each of the steps may be treated by 
different approaches, from the sea surface, land, air 
or underwater.  

It is important that the chosen method of cleanup 
does not result in additional pollution or in 
producing large quantities of CO2, NOX, SOX, 
particles or other.  
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The composition of marine litter (project 
DeFishGear) found on four referent beaches in the 
Adriatic Sea  (Zaglav – Vis,  Punta - Omiš, Neretva 
delta, Saplunara – Mljet) has the following average 
contents: 50% plastic, 30% driftwood, 10% metal,  
6% textiles, the remainder is glass.  

Possible cleaning methods:  
 

 Floating marine litter may be collected by the 
process named "Fishing for litter" by either 
specialized vessels or by the cooperation with 
fishermen using trawls or seine nets for collecting 
the litter (project DeFishGear). In this respect, a 
suggestion from the project is to arrange adequate 
litter collecting containers in fishing harbors 
(approx. 30 t/year). 
 

 Beaches may be approached from the land (if 
possible) or from the sea with the shallow draft 
landing craft type vessels. Some mechanization 
of the process is possible but collecting smaller 
items requires manual work. 

 
 Cleaning sea floor litter relies on scuba divers for 

larger items (e.g. car tires) and possible on 
mechanical grabs if the depth is appropriate. 
Cleaning areas of the deep sea floor are 
inherently difficult since it is possible to make 
more damage than good by damaging sea bed 
marine life habitats. Underwater work is costly. 
Use of ROV-s is needed for deep sea beds and 
possibly AUV-s in the foreseeable future. 

 
Location and rough identification of marine litter 
may be from the surface vessels or from the air. In 
this respect, the availability of many types of drones 
equipped with good quality cameras may be very 
efficient. It is unlikely that unique approach will 
solve the complete marine litter problem. 
Combination of different approaches is needed. 
Obviously, reducing marine pollution from the land 
is the first measure. Some plastic litter will always 
find its way into the sea but tightening the control 
and litter collection procedures on land would be of 
great help. Once the litter enters the marine 
environment the problem becomes more difficult to 
tackle. 

1.2 Vessel - operating platform 

Floating litter will be best tackled by the vessel large 
enough to cover coastal areas up to 100 nm offshore 
and small enough to enter larger bays and ports. 
Small ports, bays, and secluded areas close up to the 
beach should be tackled by a much smaller boat e.g. 
up to 7 m lengths, that may be carried onboard larger 
vessel. Skimming devices (floating) and beach 
cleaning devices (on land crawlers) may be provided 
locally according to the specific needs. 

Building and operating a number of such vessels 
may be distributed and financed by the coastal 
countries involved. Building standardized vessels in 
considerable number will keep the cost at the lower 
end. Having vessels in neighboring countries at 
stand-by a joint effort may be organized at short 
notice. The aim of this paper is to suggest possible 
design approach for EPACV for the designated areas 
of EU. Basic vessel functions (monitoring and 
control of pollution by plastic, oil or other) to be 
defined for all the vessels of the series, with the 
flexibility provided for locally required additional 
functions (modular customization for e.g. search and 
rescue, hydrography, etc.). 

 

2 POTENTIAL AREAS OF OPERATION 

This section primarily deals with the areas in the 
Mediterranean as this project is intended for 
international cooperation between the respective 
countries. If required countries from the other areas 
of the EU may readily participate and introduce their 
inputs. All Mediterranean countries have been 
affected and the mutual effort would be the best way 
to treat this problem. Common cause requires a 
common effort. Several littoral areas to be observed 
can be identified for this purpose but not limited to:  
 
 Black Sea shores of Bulgaria and Romania, 

including Turkey as the primary possible source, 
-Adriatic Sea, east side, belonging to Croatia, 
Slovenia, Bosnia Herzegovina and Montenegro 
and Albania, -Adriatic Sea, northwest side, 
belonging to Italy, with pollution originating 
from river Po as well as industrial refute from 
Lombardy, -Adriatic side, southeast side, 
belonging to Albania and northern Greece, 
Epirus, -Adriatic sea, southwest side belonging to 
Italy, -West Mediterranean area, -East 
Mediterranean area around Cyprus. 
 

 Central Mediterranean area around Malta. With a 
significant number of EU countries as well as a 
few candidate countries being affected by marine 
pollution the only logical solution to a common 
threat is a common defense effort. Potential users 
would include local and governmental bodies 
concerned with marine pollution in their 
jurisdictions and/or commercial companies 
interested in providing paid services to the 
former, depending on respective local financial, 
legislative and administrative arrangements. 
Financing the vessel design itself as well as the 
building of individual vessels of the series could 
be done by the participation of local and national 
administrative bodies. Also, for implementing the 



vessels it is necessary regional and international 
cooperation on the issue of marine pollution. 

3 OPERATIONAL REQUIREMENTS 

A flexible EPAC vessel subtype is required to fulfill 
the operational requirements laid down, in a number 
of focal points, say between 12 and 14 vessels. 
Activities of the vessel in the course of pollution 
monitoring and control are roughly divided as 
follows:  
 detection, 
 containment (optional pre-processing during 

containment), 
 collection, 
 processing (to a lesser extent than done at shore-

based facilities),  
 disposal (to shore-based facilities or transfer to 

another vessel).  
For timely engagement on the above-listed 

activities of pollution monitoring and control the 
vessel must possess, but not be limited to, the 
following detection capabilities:  
 vessel based surveillance (oil detection radar, also 

used for solid debris / refute),  
 aerial (drone) surveillance,  
 underwater (ROV) surveillance.  

Other sources can also notify the vessel of 
pollution and request intervention. The vessel can 
operate alone or in coordination with other vessels 
of the same type or with the other vessels in case of 
major pollution incidents (vessels with a larger oil 
storage capacity etc.). For the vessel to operate in 
the Mediterranean, also in adverse weather 
conditions, the size of the vessel will initially be 
considered in the range between 50 and 60 m in 
length. 

Although a smaller sized vessel could also 
perform all the above-listed activities it is assumed 
that the operational envelope would be considerably 
narrower and thus the price vs. a number of 
operational days per year ratio would be less 
favorable. This issue is to be most carefully 
investigated and proof provided during the design 
phase. Methods and effectiveness required for 
pollution control activities as listed above are dealt 
with in the following section. The following section 
will also present customization options for other 
possible vessel functions. As mentioned above, a 
total of 12 to 14 vessels is envisaged for all the 
countries involved, with 1-2 vessels and 1 dispatch 
and disposal center organized provided for each 
country. 

4 GENERAL TECHNICAL CHARACTERISTICS  

This section initially lists and describes general 
technical characteristics the vessel should possess in 
order to be able to meet the operational requirements 
as laid out in the previous section. On-board 
detection of solid litter and/or oil spills is enabled by 
a dedicated radar. Remote detection (primary means 
of detection) is enabled by drones. A platform for 
drone operation is fitted on the foredeck to enable 
visual control by the operator from the wheelhouse. 
Bow section to be partly sheltered to prevent excess 
spraying. Containment of oil spills and floating solid 
litter is enabled by a self-inflatable boom fitted on 
main deck aft. The boom is rolled on a reel and 
launched by a dedicated launch device fitted 
adjacent to it. The main lifting device for floating 
litter is an A-frame fitted full abaft, tentatively. A 
hydraulic crane dedicated to a variety of services 
and for launching a workboat is provided. It also 
enables the collection of solid litter by means of a 
grab. A remotely operated vehicle (ROV) may be 
placed in the specialized container on the main deck 
and launched by the crane to detect and collect litter 
from the seabed. Type and operating capabilities, as 
well as auxiliaries to support the ROV operation, are 
to be determined in a dedicated study. The collected 
litter is to be spread on main deck aft and initially 
pre-processed (roughly separated or pressed) before 
being stored below the main deck in dedicated 
holds. After disposal on shore, the collected 
materials will be processed in specialized centers. 

Skimmed oil is to be pumped into the oil 
recovery tanks fitted below the main deck. To serve 
this function tanks for dispersants must also be 
fitted. Oil can also be recovered during emergency 
offloading of distressed vessels.  

Towing of medium-sized distressed vessels will 
be enabled using the same winch as used for the 
boom deployment.  

Fire-fighting capability to combat fires on other 
vessels by means of fire-fighting monitors installed 
on the rear end of forecastle deck will be tentatively 
provided. Additional firefighting capacity may be 
provided by the containerized fire-fighting unit.  

Propulsion must enable excellent maneuverability 
and fine speed regulation from idle to full throttle. 
Possible options include a diesel-electric compound, 
twin prop (classical, azimuth et.al.), with stern and 
bow side thrusters (to be discussed vs. main 
thrusters). Azimuth propulsors with electric motors 
fitted on them, in the stern compartment, with power 
generation and distribution complex in the adjacent 
compartment afore, enable the best utilization of the 
remaining space below main deck aft and amidships. 

Measures of protection of the propulsors should 
be taken since the vessel will navigate in a polluted 



environment and be exposed to possible 
entanglement of all sorts of debris in the propulsors.  

A central operation control room is arranged 
abaft the wheelhouse. Living quarters arranged in 
the superstructure fitted afore, and below the main 
deck.  

Main particulars of the vessel (length, breadth, 
draught, displacement, etc.) as well precise 
operational requirements and technical 
characteristics required to meet the requirements are 
subject to research within a project study that should 
be performed prior to the further design 
development. 

5 OUTLINE SPECIFICATION AND GENERAL 
ARRANGEMENT PROPOSAL 

5.1 Ship general 

Vessel operating platform, Eco Patrol and Control 
vessel (EPAC) (Fig. 1) is intended for monitoring, 
prevention and control of marine pollution. It is an 
„ab ovo“ eco subtype vessel concept based on initial 
observations of the results of recent research 
activities conducted by specialists from various 
fields of marine science. The initial solution 
presented in this paper is a maximalistic concept 
intended to present the entirety of capabilities such a 
vessel can possess with State-of-the-Art equipment 
on board. The final design solution, the one which 
will be based on a thorough investigation of the 
requirements in particular locations of interest (the 
Mediterranean, with subregions such as the Adriatic, 
Black Sea, etc.) will invariably be reduced to 
possess only those capabilities that are actually 
particularly required. Area of operation: able to 
operate in the Mediterranean Sea up to 100 nm 
offshore. 

 
A. Rules and regulations: 
 the rules of one of the IACS member applicable 

to the vessel type and size and operation area 
 intact and damage stability requirements 
 International Convention for the Safety of Life 

at Sea, SOLAS 1974  
 MARPOL – International Convention for the 

Prevention of Pollution from Vessels with 
amendments 

 International Convention on Tonnage 
Measurements of Vessels, 1969 

 Regulations provided by EPA Tier 4 and IMO 
Tier III standards 

 
B. Tentative main particulars of the vessel are as 

follows:  
Length, about 55.00 m 
Breadth, about 11.50 m 
Depth, about 4,50 m 
Draught, about 2.60 m 

Displacement, about 750 t 
 

C. Limitations and constraints:  
 preferable tonnage less than 500 GT 
 the length to be minimized 
 ability to navigate up to sea state 4 

 
D. Speed: 
 trial speed 14 kn,  
 service speed 12 kn,  
 economical speed 10 kn 
 
E. Range:  
 750 nautical miles at economical speed  
 min. 250 nm at a service speed  
 min.  15 days standby at 20% power 
 
F. Endurance:  
 fresh water supply and stores for the full 

complement for 15 days 

5.2 Equipment for cargo / payload 

Equipment for monitoring, prevention and control of 
marine pollution is as follows: 
 100 m3 recovered litter capacity (open tank 

approximately 8x6x2m, self-draining into the 
sea) 

 2 m3 dispersant with deployable boom arms to 
spray (secondary role: to clean minor oil 
incidents) 

 2x 20-ft ISO standard containers on deck 
loaded/unloaded by the crane (max 15 t weight) 
with provided a connection to the ship power 
and water supply 

 scuba diving equipment for 4 divers (in a 
container, including air compressor and light 
baro-chamber) 

 landing craft type workboat capable of towing 
net or boom, accessing shallow beaches and 
able to be launched/recovered by the deck 
crane. 

 drone landing area and hangar 

5.3 Ship equipment 

Maneuvering equipment will be in complement with 
the propulsion equipment, i.e. depend on its selec-
tion as the design driver. Navigation and communi-
cation (NAV-COM), equipment will be selected in 
accordance with the vessel's class and respective na-
tional regulations. Anchoring and mooring equip-
ment will be in accordance with the vessel's class. 
There will, in any case, be two independent anchor-
ing lines. Deck crane (approx. 15t at 6m outreach, 4t 
at 20m max. outreach) and ability to transfer cargo 
(up to 15t container), fresh water and fuel to other 
vessels in the operating area 



5.4 Equipment for the crew 

Adequate means of accommodation, internal pas-
sage, and communication, as well as heating, venti-
lation, air-conditioning, sanitary supply and drainage 
will be fitted, lifesaving, protection, and medical 
equipment, all in accordance with class rules and 
customer requirements. Means for food processing 
and waste disposal will be arranged. 

5.5 Machinery mail components 

Propulsion of the vessel will be arranged in accord-
ance with the study of operational requirements, i.e. 
it will be then determined what type of propulsion 
the vessel will utilize (classical single or twin screw 
(FPP or CPP) arrangement, azimuth propulsors or 
else), with sufficient maneuverability in conjunction 
with total lifetime costs (investment price and pro-
pulsion efficiency) as the design driver. Propulsion 
machinery is intended to be arranged in the form of 
a diesel-electric compound, with the aim of achiev-
ing adequate propulsion regulation from zero to rat-
ed rpm. Diesel generators will supply both propul-
sion and auxiliary power requirements. propulsion 
system rating for approx. 2000 operating hours per 
year 

5.6 Systems for machinery main components 

Systems for machinery and main components, i.e. 
system equipment and auxiliaries, will generally be 

fitted in the engine rooms, with controls fitted also at 
the helm and respective control rooms, all in accord-
ance with class rules and operational requirements. 
The systems will be organized in accordance with 
class rules and the original equipment manufactur-
ers' (OEM) instructions. Fuel systems will provide 
adequate means of transfer of fuel among storage 
and consumption tanks as well as supply to diesel 
engines. Lubricating oil system will store and supply 
lubricating oil to diesel engines and other consum-
ers. Capacity to be determined during classification 
design. Cooling systems will be organized with suc-
tion wells for primary jacket water supply with dis-
tribution for particular consumers. The main ma-
chinery generally also have their internal fresh water 
cooling systems. Exhaust systems will be organized 
for each diesel engine separately. Automation sys-
tems will be organized in accordance with the level 
of automation required for the vessel's operations 
and noted as per respective class notation. 

5.7 Ship common systems 

Bilge and fire-fighting systems will be organized in 
accordance with class rules, with sufficient redun-
dancy to cover for failures of individual compo-
nents. The hydraulic system will be organized to 
cover the requirements of deck equipment used for 
the vessel's primary purpose, and possibly steering. 
Electric power supply and distribution will be orga-
nized in accordance with the final selection of the 
propulsion system, in accordance with class rules.

 



 
Figure 1 General arrangement proposal of the EPAC vessel 

 
 

6 CONCLUSIONS 

Paper discusses the design parameters and gives the 
short outline specification of EPAC vessel. The 
exact number of vessels and the region of special 
concern to be defined by each country. Eight 
Mediterranean countries, each country one or two 
vessels, and one dispatch and disposal center. 
Equipment to deal with different aspects of pollution 
should be organized modularly as much as possible. 
Litter collecting boom should be a dual purpose able 
also to deal with as an emergency oil pollution. 
Detailed analysis of alternative means of propulsion 
such as but not exclusively, dual-fuel (diesel, LPG, 
LNG), diesel-electric or hybrid. This is not the 
definite proposal, this is a suggestion about how to 
review the problems and how to tackle them. 
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