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a b s t r a c t
Seaports or harbours are major hub of economic activities, connecting sea routes with the hinterland via
rail, road and inland waterway. At the same time, they are hubs of environmental issues, resulting from
its diversiﬁed operations involving vessels, machines, vehicles and industries. The Black Sea Commission
in 2007 pointed out that water pollution at the ports around Black Sea, including the ports of Bourgas and
Varna, poses a great threat to the overall water quality of the Black Sea and the quality of the Mediterranean Sea. The two ports, and their facilities, are the black spots of pollution that need immediate intervention to safeguard the Black Sea. The ﬁrst steps of an environmental management system were
implemented at both ports. Environmental protection objectives are identiﬁed and initial actions are
being implemented. However, assessment of the environmental performance of both ports based on concrete indicators was not done. Further efforts are needed to advance the environmental management system to contribute more to the protection of the Mediterranean and Black Sea region.
Ó 2010 Elsevier Ltd. All rights reserved.

1. Introduction
Seaports are major hubs of economic activities. It is an increasing trend that they handle not only ships but they are crossroads of
transport networks where sea routes meet rail, road and inland
navigation and vice versa (ESPO, 2004; ESPO-ITMMA, 2007). Seaports are the main gateway for Europe with constant movement
of ships, trains, trucks and barges, bringing containers, pallets,
bags, and bulk to and from the European hinterland. On average,
European harbours accommodate 2 million vessels per year and
handle 3.5 billion tonnes of goods and 350 million passengers
(ESPO, 2004). There are over 1000 harbours along the European
coastlines (EC, 2007).
Seaports around the world face increasing pressure to develop
larger and more efﬁcient to accommodate soaring waterborne trafﬁc. In Europe, ports are even under higher pressure to follow stringent environmental standards while maintaining their
competitiveness in a very demanding market. Although maritime
transports are reported to produce 13 times less pollution than
road transport in terms of carbon and particulate emissions and
19 times less in terms of hydrocarbons, environmental issues at
the port areas are still of great concern (ESPO, 2004). Maritime
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transport has adverse environmental impacts, such as water pollution through the discharges of oil and sewage water from ports and
vessels, air pollution from exhaust gases emitted from the vessel’s
engine, water pollution by toxins (such as Tributyltin or TBT and its
derivatives, heavy metals), and the translocation of harmful organisms and pathogens via ballast water and sediments inside ballast
water tanks (Hallegraeff and Bolch, 1991; Gollasch, 2006; Gollasch
and Leppäkoski, 2007; Ruiz et al., 2000; David et al., 2007a,b; EU
Commission, 2007; UNCTAD, 2007).
The Mediterranean and the Black Sea regions host the highest
density of ports in Europe. Amongst 180 main ports that together
handling at least 80% of the country’s cargo trafﬁc in the whole
of Europe-25 in 2004, 63 are located around the Mediterranean
Sea (EC, 2007). (Note: Main ports are those handle over 1 million
tonnes of goods per year.) This ﬁgure excludes ports in Turkey,
Georgia, Ukraine and Russia around the Black Sea and other Mediterranean countries that not belong to the European Union.
Bulgarian seaports face many environmental issues such as air
pollution, water pollution, dredging, wastes, oily waste, etc. They
are classiﬁed as ‘‘black points” of pollution in the Black Sea region
that require special attention and actions (BSC, 2002, 2007). Therefore, there is an urgent need to put an Environmental Management
System (EMS) in place to deal with those problems.
An EMS is a continuous cycle of planning, implementation, review and improvement of processes and actions that an organisation undertakes to meet its environmental obligations. It is a part
of the overall management system and contains all components
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reducing environmental liability; managing effectively resources
in achieving environmental obligations; and improving general
business/production performance (Fig. 1).
For the majority of the organisations, many elements of an EMS
may already be in place as they are common to management processes, such as quality, health and safety, ﬁnance, or human resources. Integrating environmental management with other key
processes can improve ﬁnancial, quality and environmental performance. An EMS can be an investment in long-term development of
the business: businesses can build a better reputation that helps to
keep existing customers, clients and investors and attract new
ones.
2. Materials and methods
2.1. Literature review

Fig. 1. Deming cycle and the elements of EMS.

common for a management system (Sheldon and Yoxon, 2002;
Whitelaw, 2004).
The EMS has different targets: improving environmental performance; complying with environmental laws and regulations;

Data on ports’ operation is collected from the ports and other
published data sources using a questionnaire as a guidance on
the types of information needed to be considered during the inventory as well as the format of the inventory. The questionnaire consisted of eight elements: 1. The port and its environment; 2. The
port’s environmental policy; 3. The use of environmental management instruments in the port; 4. Port management system; 5. Environmental legislation; 6. Land use and land use changes; 7.
Signiﬁcant environmental aspects; and 8. Environmental performance. For each elements from 1 to 6, data was collected on a
set of indicators (Table 1).

Table 1
Selected indicators used in the inventory.
Aspect

Indicators

Description about the port
Geographical location
Port’s detail: name, number of berth, total berth length (m), capacity (max receivable vessel – tonnage)
Production (2000–2005): cargo throughput (million tonnes), container throughput (TEUs), passenger (people)
Port’s facilities and human resources
Land use (ha): area of warehouse, storage
Coastal area around the port: type of coastline, ecosystems
Environmental conditions in and around the ports
Water quality
Physio-chemical parameters: Temperature (°C), turbidity (NTU), TDS and TSS (mg/l)
Organic and inorganic pollution: DO, BOD, COD, nitrite, nitrate, ammoniac, phosphate, and coliforms (MPN/100 ml)
Metals in water (mg/l): Chromium (Cr), Cadmium (Cd), Copper (Cu), Lead (Pb), Manganese (Mn), Zinc (Zn), Iron (Fe), Arsenic (As), Mercury
(Hg), Oil (mg/l)
Persistent Organic Compounds (lg/l): lindane, aldrin, dieldrin, endrin, DDT and metabolites (DDD and DDE), organotins (TBT and derivatives)
Soil and sediment
Metals in sediments (water bottom) (mg/kg dry): Cadmium (Cd), Copper (Cu), Lead (Pb), Zinc (Zn), Arsenic (As), Mercury (Hg)
quality
Oil (mg/g dry) and cyanide (mg/kg dry)
Persistent Organic Compounds (lg/kg dry weight): lindane, aldrin, dieldrin, endrin, DDT and metabolites (DDD and DDE), organotins (TBT and
derivatives)
Air quality
Micro-climate conditions: Temperature (°C), humidity (%), Wind velocity (m/s), CO, NO2, SO2, Pb, VOC, dusts (mg/m3)
Noise (dBA)
Biological resources
Degradation of ecosystems
Presence of pollutant in biological indicative species (clam, mussels, ﬁsh and resident bird) (mg/kg dry tissue): metals, persistent organic
compounds
Emissions from the port
Into the air
Into the water
Solid waste

CO, CO2, NOx, SO2, VOC, dust, PM (tonnes/year)
Amount of household wastewater (m3/year)
Amount of oily waste from ship (m3/year): bilge, oil sludge
From ships and port’s operations: type; amount (tonnes/year)

Environmental legislation related to port
International conventions
National laws, regulations, action plans
Sectoral regulations and plans
Port’s policy, strategy
Environmental management at the port
Environmental Management System
Risk Assessment
Environmental Impact Assessment

