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INTRODUCTION 
  

0.1. Pollution of Environment in the Project Target Area in Black Sea Basin: 
Problematics, Types of Pollutants, Types of Investigations 
 

The annual scientific report was jointly elaborated by partners and presents 
the main methodology used for investigations, historical data collected so far by the 
project members and preliminary results of the interdisciplinary studies performed in 
the first year of implementation of BSB27-MONITOX project on a large range of classes 
of toxic pollutants in the target area in the Black Sea Basin (including NE part of 
Greece) (Fig. 0.1), as well as the assessment of toxicants’ impact upon human health 
using a risk calculator.  

The full-text of the annual scientific report (152 pages) was uploaded in eMS 
system of Black Sea Programme 2014-2020 and its content is protected under 
intellectual property rights until parts of it are published by the authors of the 
partner teams. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 0.1 Project target areas, monitoring and sampling sites 
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The results obtained by the INPOLDE international network created in the frame 

of MIS ETC 1676 Project, Joint Operational Programme Romania-Ukraine-Republic of 
Moldova 2007-2013, concerning the monitoring of the ecological state of the border 
areas in Danube River and Danube Delta were the basis of the state of the art for 
BSB27 project (Ene et al., 2015a). Maps of biodiversity and pollution of water, 
sediments, soils and biota with heavy metals, trace metals, nutrients and persistent 
organic pollutants (OCPs, total and individual PCBs and PAHs) were built using ArcGIS 
software (Ene et al., 2015b). 

 

The common challenges in the Black Sea Basin target region were jointly 
identified through analysing:  

 JOP BSB 2014-2020 documents, European legislation and EU Directives for 
environmental quality assessment; 

 international conventions regarding the toxic chemicals and wastes (Minamata 
Convention on Mercury,  Stockholm Convention on Persistent Organic Pollutants, 
Basel Convention on the Control of Transboundary Movements of Hazardous 
Wastes and their Disposal,  Rotterdam Convention on the Prior Informed Consent 
Procedure for Certain Hazardous Chemicals and Pesticides in International Trade); 

 Danube and Black Sea Conventions; Convention on the Protection of the Black Sea 
Against Pollution; 

 Convention Access to Information, Public Participation in Decision-making and 
Access to Justice in Environmental Matters (Aarhus); Convention on Environmental 
Impact Assessment in a transboundary context (Espoo); Convention on Wetlands 
of international importance (Ramsar);  

 Convention on protection and use of transboundary water courses and 
international lakes (Helsinki); 

 WHO and UNSCEAR regulations; 

 recent scientific literature; 

 own (partner) experience gained in the frame of the previous implemented 
projects. 

 

The main threat is the immense devastation perpetrated by human activities 
against the natural environment which raises imperative concern for our collective 
survival.  

 
In May 2019 governments have amended the Basel Convention to include plastic 

waste in a legally-binding framework which will make global trade in plastic waste 
more transparent & better regulated. 
 
Our pledge is: “Through collective action, environmental protection can be achieved” 
 
MONITOX Project context: Pollution has NO borders / does not stop at 
national borders! 
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The in-depth study of processes occurring in large, interconnected river basins 
and evaluation of people exposure to toxics (TOXs) can be accomplished only in 
partnership, through cooperation based on knowledge, exchange of good practices 
and interdisciplinary research, conducted only in transnational networks. One of 
the project goals are the integration of the chemical, radioactivity, biological and 
microbiological measurements, in order to establish the surface water quality classes 
for the first time based on an integrated ecotoxicological quality index, with 
important impact on human health (Ene, 2019; Ene et al., 2019). 

 
  The set of ecological indicators which are routinely monitored in the frame of 
national monitoring systems does not include yet the emerging toxicants, such as 
pharmaceutical residues and metabolites, which are actually found in wastewater, 
surface water and groundwater. These are specified in EU-wide water monitoring 
Directive 2013/39/EU, which amended Water Framework Directive 2000/60/EC, and 
required a strategic approach to the pollution of water by pharmaceutical substances.  
 

In the future the national monitoring systems at EU level will have to 
implement such indicators for emerging contaminants which might be appropriate for 
prioritization. Moreover, at Union level, it is foreseen to set environment quality 
standards (EQS) for newly identified substances, revising EQS for some existing 
substances in line with the scientific progress, and setting biota EQS for some 
pollutants (Ene et al., 2019).  

 

The target substances, environmental compartments and complex 
investigations are listed below (Ene et al., 2019): 

 6 classes of TOXs jointly monitored and studied for human health impact 
(health/cancer risk calculator) 

 1. metals and trace/rare elements,  

 2. nutrients (nitrogen and phosphorus groups) and ions,  

 3. persistent organic pollutants - POPs (organochlorinated pesticides 
OCPs, polychlorinated biphenyls PCBs),  

 4. polycyclic aromatic hydrocarbons (16 carcinogenic PAHs and their 
total content TPAHs),  

 5. pharmaceutical products (antibiotics, anti-inflammatory, 
anticonceptives) and endocrine disruptors,  

 6. radioisotopes (natural series, artificial radioisotopes; radon, 
thoron),  

 7 interconnected environmental components  (soil, surface water, 
groundwater, bedrock, sediments, vegetation, fauna) 

 8 types of complex investigations (geomorphological, 
geological/mineralogical, hydrogeological, physical, chemical, biological, 
microbiological, ecotoxicological). 
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The BSB27 project developed strategy, knowledge and common solutions for improved 
joint environmental monitoring will lead to:  

- a better informing of various stakeholders on the existent levels of TOXs in the 
region,  

- understanding of complex processes which take place during TOXs migration 
and accumulation in food chains,  

     and  

- understanding the influence of toxicants and hazardous wastes on ecological 
state and human health.   
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CHAPTER 1.  
Classes of Toxic Pollutants (TOXs) Monitored in Different Environmental 

Compartments of the Project Target Regions. State of the Art, Methodology, 
Results 

 
 

PART A 
 
 

1.A.1. Heavy metals and trace elements in surface water – analytical techniques 
and literature review 
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1.A.2. Inorganic (heavy metals, trace elements), persistent organic pollutants and 
emerging pollutants in Lower Danube River and Prut River basin - soils and 
sediments 
 
1.A.3. Analysis of groundwater and hydrogeological influence  
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CHAPTER 3.  
Risk Assessment of Toxic Pollutants in Black Sea Basin.  

 
 
3.1. QGIS maps 
 
 
3.2. Health Risk Calculator of Toxic Pollutants in Black Sea Basin  

3.2.1. Review no.1. of literature health risk indices 
 

 Pollution index for soils, bioaccumulation factors, chronic daily 
intake and carcinogenic risk for carcinogenic chemicals  

 Cancer risk after polycyclic aromatic hydrocarbons (PAHs) 
exposure from aquatic organisms (calculated through BaPeq) 

 Soil contamination with PAHs. Toxic equivalent factor of the given 
species relative to BaP carcinogenic potency 

 Other indices potential to be used in the health risk assessment: 
tolerabile daily intake of heavy metals from food consumption,   
eco-impact quantifying the accumulative ecological risks of 
metals, bioconcentration, human risk assessment by estimating 
daily intake, non-carcinogenic risk 

 Water radionuclides: the annual equivalent effective dose due to 
water ingestion  

 Soil and sediment radionuclides: absorbed gamma dose rate, 
external hazard index 

 
P4. 3.1. Environmental Risk Assessment (ERA) 
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Conclusions 
 

The impact of anthropogenic and/or natural heavy metal pollution on Kavala Gulf and 
Nestos Delta in the North Aegean Sea, Greece, was evaluated using concentration 
data per sampling site for Cu, Pb, Zn, Cr and Ni in 25 surface sediment samples. KAV 
13 sediment from the Kavala Gulf showed the maximum contents, which means that 
the above sampling sites were the highest polluted locations by the metals Cu, Pb, 
Zn, Cr, and Ni in the studied area. In the central and deeper parts of Kavala Gulf 
(directly affected from urban and oil offshore production) showed increased 
concentrations of the above metals. The pollution level of heavy metals (mg kg−1)in 
the surface layer of sediments in the Kavala Gulf decreased in the order of Zn> Cr > 
Pb> Cu ~Ni. 

The elements measured in samples from the Nestos River were Cd, Cu, Fe Mn, Pb, Ni, 
Zn with the unit of measurement in ppb (μg/L). The conclusion of all these analyses 
and the results of the average concentration of all sampling sites the Cd Cu, Fe, Mn 
elements it is that they were significantly lower than the limits of drinking water. 
However, some maximum values exceeded the EU limit, but all values were below the 
WHO standards as Pb, Ni, Zn. 

Nutrient concentrations were found within acceptable limits, while bicarbonates were 
the dominant ions coming from the dilution of limestone and marble of the 
mountainous part of the river basin. They claimed that Nestos River presents no 
significant pollution problems. The water quality of the river was in good condition 
with concentrations of pollutants below the limits set for drinking water. No 
significant seasonal and spatial variations were observed, suggesting little impact 
from human activities on the part of river basin under investigation 

Several pesticides were detected in the Nestos River basin. Chlorpyrifos was the most 
frequentlydetected pesticide.In some samples, violations of the Annual Average of 
Environmental Quality Standards (AA-EQS) as well as Maximum Allowable 
Concentration (MAC) of EQS were identified for alphamethrin and chlorpyrifos. 
Nevertheless, most of the examined pesticides were at relatively low concentrations.  

State of the art fingerprinting and data interpretation techniqueswere used for the 
analysis of three oil samples. Hydrocarbon distribution patterns of unknown oils were 
recognized. Multiple suites of analytes were quantified and compared. A variety of 
diagnostic ratios of ‘‘source-specific marker’’ compounds for interpreting chemical 
data were further determined and analyzed. Despite the fact that crude oil is a major 
suspected pollutant, no correlation can be identified. 

According to Romanian legislation, Order no. 161 issued on 16 February 2006 by the 
Ministry of Environment and Water and published in the Official Gazette no 511 in 
June 13th, 2006, with the exception of Galati site and the confluence with Prut 
tributary, the Danube water samples collected from all sampling points were 
characterized by a high number of coliforms bacteria.  

The water quality could be classified as moderate to critical contamination, which 
demonstrates that the human impact on this category of contamination is highly 
significant. 
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In target areas of MONITOX network in Romanian sector, there were analysed surface 
waters and sediments in order to establish the quality, according with Romanian 
legislation and EU Water Framework Directive. The indicators selected are 
representative for the toxicants class assumed in our project. 

Mercury concentrations determined in surface waters and sediments had values that 
do not exceed the standard limits and had a general trend of increasing from Ostrov 
(bac pass) to Sf. Gheorghe (branch mouth). 

Form nutrients point of view, ammonia, nitrate, expressed in nitrogen, dissolved 
phosphorus and total phosphorus, the surface waters had a very good and good 
ecological status.  

Nitrite concentrations had values corresponding to second quality class. In the Black 
Sea coastal are, the values are corresponding to first quality class, except Gura 
Portitei (third quality class). 

Comparing with historical data (1996-2002), the general trends of nutrients 
concentrations is of decreasing. Also, the evolutions in nutrients concentrations are 
similar. 

Water Quality Index, a useful tool for surface water management developed for 
stakeholders in order to have a general view of water quality, has values in general 
corresponding to very good and moderate ecological status. 

The chemical results represented in GIS system, by maps, are also an efficient tool 
for authorities and stakeholders, population, in order to understand the scientific 
terms and language through a visualizing environment. 

Environmental Risk Assessment (ERA) methodologies on regional (ranking system) and 
local level (conceptual model) will be performed for individual sites. Three principal 
factors should be taken into consideration: level and pollution spectrum, risk 
receptors and distribution potential. The pollution spectrum is complex and consists 
of six groups of toxic substances. Risk receptors include two factors: distance of risk 
receptors to polluted site; importance and vulnerability of every receptor. Risk index 
for distribution potential included particularities of site for the distribution of toxic 
substances to the environment and several ways of dispersing pollution in the 
environment: wind dispersion; infiltration to groundwater; surface runoff; and 
anthropogenic factor. The calculation of risk value on the regional level included 
balance between all factors using GIS approach.  

ERA on local level included a formulation of “conceptual model” of the pollution fate 
to risk receptors. This procedure has following key steps: 1 – hazard identification; 2 
– consequences identification in the case when the hazard occurred; 3 - estimating 
the magnitude of the consequences (spatial and temporary); 4 - estimation of the 
consequence probability or the exposure assessment; 5 – the evaluation of risk 
importance (risk characteristic or assessment).  

The risk management is proposed for the realization through several modes: the 
reduction or modification of pollution sources; managing or elimination of migration 
pathways; receptor modification. The polluted site remediation project should to be 
developed individually to take into consideration a polluted area, volume of 
contaminated soil, geological conditions, and pollution spectrum. 
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Because the contamination of environmental compartments (water, soil, biota) with 
heavy metals, radionuclides, hydrocarbons, detergents or pharmaceuticals or release 
of radioactive gases (radon, thoron) can cause health problems, we considered that 
it was necessary to create a computer application for the detection of health risks. 
This platform will take into account each pollutant group, the location in water, soil, 
flora or fauna and the age group of persons (children, adults or seniors). In order to 
create the application (Fig. C.1), we used a series of indices existing in the literature 
and measured or historical data, described in the Deliverable D.T1.6.4. New ICT tools 
- health risk calculator version 1.0. 

 

 
Fig. C.1. Health risk calculator version 1.0 

 

The health risk calculator scheme was developed, based on reviewed risk coefficients 
for various toxic pollutants. 

 
 

Annex 1. Water quality - European Directives -transposition and implementation 
in Romanian legislation  
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