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Contribution of  the Danube tributaries in pollution of its water 
Case Study: Evaluation of the Eșelnița water river quality 
 

Daniela Vlad 
 

 
Contribuţia afluenţilor Dunării în poluarea apelor sale. Caz de studiu: Evaluarea calităţii 
apelor râului Eşelniţa. Dezvoltat în cuprinsul versantului sud-estic al Munţilor Almăjului, 
bazinul hidrografic Eşelniţa este încadrat de următoarele bazine: la S – SV de Mala, la SV - V de 
Mraconia, la V - NV de Berzasca, la NV - NNE de Nera şi pe direcţia NNE – SE de Cerna. Bazinul 
Eșelnița își adună apele de pe o suprafață de recepție de 77 km² prin colectorul principal 
omonim care izvorăște din Munții Almăjului, de sub vârful Svinecea Mare, la o altitudine de 1080 
m. Conform sistemului de ierarhizare Horton – Strahler, ordinul bazinului Eșelnița este de 5, 
prezentând o rețea hidrografică tributară Dunării prin colectorul principal cu același nume. 
Dezvoltat într-un peisaj montan, bazinul se desfăşoară pe diferite nivele de altitudine, între 
altitudinea minimă de 64 m la confluenţa cu Dunărea şi altitudinea maximă de 1107 m, astfel 
prezentând o diferenţă de nivel de 1043 m. Componentele geologice din cadrul bazinului 
Eşelniţa aparţin în mare parte Domeniului Danubian, astfel că în cursurile superior şi mijlociu, 
acestea sînt reprezentate de un fundament cristalin şi de roci magmatice de natură intrusivă. În 
cursul inferior, există atât formaţiuni cristaline şi sedimentare, ultimele fiind integrate 
depresiunii Orşova şi a căror prezenţă este legată de evoluţia Dunării. Indicii morfometrici ai 
bazinului Eşelniţa permit distingerea a două sectoare diferite: un sector înalt, montan cu energie 
de relief mare, în condiţiile unei fragmentări incipiente şi un sector depresionar cu o energie de 
relief mică dar cu o fragmentare mai intensă pe fondul prezenţei rocilor sedimentare. Dezvoltat  
în cadrul unui relief montan, bazinul prezintã o dispunere etajatã desfaşurată între altitudinea 
minimă de 70 m,  la confluenţa cu Dunărea şi altitudinea maximă de 1107 m, prezentând astfel o 
diferenţă de nivel de 1037 m . Valoarea diferenţei de nivel dintre izvor, situat la 1080 m şi 
punctul de vărsare, este de 1010 m. Relieful montan al bazinului Eşelniţa este înfăţişat sub forma 
unui sistem de culmi slab fragmentate şi înguste care scad altimetric spre râul Eşelniţa şi Valea 
Dunării. 
 
Cuvinte cheie: Eşelniţa, mină, deșeuri, poluarea apelor, exploatare, excavare 
 
Contribution of  the Danube tributaries in pollution of its water. Case Study: Evaluation of 
the Eșelnița water river quality. Developed on the south-eastern side of Almãjului Mountains, 
Eşelniţa drainage basin neighbours upon the following basins: upon S – SV with Mala, upon SV - 
V with Mraconia, upon V - NV with Berzasca, upon NV - NNE with Nera and on the NNE – SE 
direction with Cerna. The basin has a surface of 77 km2 and present a 5th degree hydrographic 
network according to Horton - Strahler ranking system, tributary to Danube by means of 
Eşelniţa main collector. Developed in a mountain landscape, the basin presents different levels 
held between  minimum altitude of 64 m at the confluence with the Danube and maximum 
altitude of 1107 m, thus presenting a difference of 1043 m.  Geological formations within the 
basin belong largely the Danubian Domain, so in central and upper courses, these are 
represented by a crystalline foundation and by magmatic rocks of intrusive nature. But in the 
lower course, there are both crystalline and the sedimentary formations, last being integrated to 
Orşova depression and whose presence is related to the evolution of the Danube. The 
morphometrical indices of Eşelniţa basin allow to distinguish two different sectors: a higher 
sector, mountainous high energy relief, under the terms of a early fragmentation and a 
depresional sector with a low energy relief but with a more intense fragmentation on the basis 
of sedimentary rocks existence. 
  
 
Keywords: Eşelniţa, mine, dumps, polluted water, exploitation, excavation 
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1. GEOLOGICAL FEATURES 

Eşelniţa basin (Fig.1) gathers its waters from an area of 77 square kilometers 

reception by the homonym main collector which springs from Almăjului mountains, 

under Svinecea Mare peak, at an altitude of 1080 m. 

The water main course after completing a length of 26 km in the lower sector at 

the confluence of Eşelniţa river with Danube, formed a bay where are acting processes of 

accumulation as a result of base level rise.  

The geological components of Eşelniţa basin (Fig.2) belong to Danubian Domain, 

showing a crystalline foundation made up of crystalline schists represented by the 

crystalline of Poiana Mraconiei, the crystalline of Neamtu and the crystalline of Corbu 

(Gunnesch K., Gunnesch M., 1978), igneous rocks represented by two granitoid massives 

with intrusive nature of Lower Paleozoic age: granitic body of Cherbelezu north oriented 

in the basin and granitic body of Ogradena (Mutihac V., Ionesi L. 1974).  

The sedimentary formations arranged above the crystalline basement hold a 

small share, so in the northwestern of the basin, are located formations belonging to the 

lower Jurassic (conglomerates, sandstones, shales and coals), and in the southern basin 

are important sedimentary deposits that belong to the Neogene (bedrock, gravel, 

limestone organogenous) and the Quaternary (gravels and sands). 

Figure 1. Eşelniţa basin location within the country and the Danube Gorge 
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Figure 2. Geological formations of the Eşelniţa basin (from Geological map, 1:200.000) 

 

2. RESULTS 

To assess current water quality of the river Eşelniţa, there have been taken 

samples from its medium course and from the bay formed at the confluence with the 

Danube (Fig. 3.).  Also,there have been taken samples from the lakes formed in the 

excavation remaining after coal mining at the mine Pregheda, to identify possible risks 

on the environmental components exercised by this activity. 

Sampling one was performed by the author and its analysis (Tab.1, Fig.4 ) was 

carried out by skilled personnel in the Interrelations Soil - Plant, Food Quality of ICPA 

laboratory (The National Research – Development Institute for Soil, Agrochemistry and 

Enviroment Protection). For the second sample of water (Fig.5, Tab. 2), there have been 

identified values of physico - chemical parameters spot by measuring the device "Multi 

340i" - WTW, belonging to Orşova geographical research resort. 

The first sample, taken from the  water of  Eşelniţa river, the middle course, 

presents the following geographical coordinates: 44°45´54´´ N and 22°16´45´´ E and the 

second one, sampling from the bay: 44°41´33´´ N şi 22°22´15´´ E. The analysis of  the two 

samples is presented in a succinct way, it is only a brief overview of their quality status 

(Ursoiu, 2004) for dentification of potential pollution sources of the Eşelniţa water 

course and implicitly as direct pollutant of the Danube in terms of comon confluence. 
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Figure 3. Locating points for water sampling 

 

Table 1.  Analysis of the water sample taken from the middle course 

Sample Temperature Oxigen  pH Conductivity Salinity 

Middle course 11.2 C 0.80 8.0 2.27 8.63 

Conductometric residue - total soluble salts content determined conductometric 

Source: samples collected by author and analyze performed by ICPA 

 

Table 2. Analysis of the water sample taken from the bay 

 

Conductometric residue - total soluble salts content determined conductometric 

Source: samples collected by author and analyze performed by ICPA 

 

Geneva conference of 1961 defined water pollution as „direct or indirect 

alteration of the composition or water status of certain sources, due to human activity, 

so that the water became inappropriate to uses that are typically , raising a risk to 

human health and the integrity of aquatic ecosystems”. So a source of water is 

Identification pH Tests required  

  Suspensions HCO₃⁻ Cl⁻ Ca²⁺ Mg²⁺ Na⁺ K⁺ Electrical 

conductivity 

Conduct. 

residue 

μS/cm mg/l 

Golf 7.28 mg/l mg/l   

24 186 19 31 10 8 6 318 210 

Sample 1 

Sample 2 
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considered polluted when it quality has been deteriorated, disturbing aquatic life and 

becoming dangerous to humans. 

PH is an important parameter upon wich the quality of water is assesed. The pH 

value indicates whether the water presents acidic or basic character. The water reaction 

can be neutral, acidic or alkaline, depending on the content of dissolved salts in the 

water. If pH = 7 the water reaction is neutral, pH = >7 the reaction is alkaline and if pH = 

<7 the reaction is acidic. The pH of natural water is between 6.5 – 8, the deviation from 

these values gives an indication of pollution by inorganic compounds. It is noted that at a 

pH value of 8.0 was identified in the first sample and the 7.28 obtained for the second 

sample, results an acidic character of water of the Eşelniţa river both in the middle and 

in the lower where flows into the Danube, or at least at the point of sampling. 

Generally the dissolved oxygen presents values below 10 mg / l. This is 

established only for the first sample where it can be seen that the value of 0.80 mg / l is 

within the limit but regarding its quality, it is located on last category namely the poor 

condition of the watercourse on oxygenation. The dissolved oxygen is the most 

important parameter of water quality in rivers and lakes, its content presenting vital 

importance to aquatic ecosystems and therefore preferably should be at least 2 mg / l, 

wich reported at the location of the sampling point, results in low oxygen. 

 Suspension is one of the main characteristics of rivers due to loading materials 

and organic substances, and whose share is dependent on weather and climate 

conditions. Thus, during the rains, the share of suspenion increase, peaking during high 

flows and a minimum during periods of frost. Suspensions can also carry and many 

pollutants droped on them. 

The maximum permissible limit for watercourses is 325, which means that in 

case of the sample taken from the bay, no deviations were found. Although the presence 

of sediments in the Eşelniţa bay is due to Danube water wich are being transported and 

deposited here,  sample analysis did not establish a large amount of silt, the explanation 

may be that at the sampling time the water was very agitated. 

Bicarbonate  (HC03-) is the anion most widespread in the rivers and accompanies 

usually Ca2 + and Mg 2+, causing the phenomenon of alkalinity almost exclusively. 

Chlorides (Cl) presents the maximum permissible values in rivers of 46 mg / l, indicating 

in the case of the sample value from bay, only 24 mg / l. Also, in case of  Ca2 +, there are 

not deviations from the maximum permissible rivers namely the amount of 31 mg / l is 

within the normal range of under 56 mg / l. 

Magnesium (Mg 2+) reaches 10mg / l which assigns a very good water quality 

from this point of view, taking into account the maximum allowable 12 mg / l. 

Magnesium is found in small quantities in the rivers. 

Sodium records a high frequency in the rivers and is characterized by a maximum 

permitted level of 44 mg / l. The value of the sample analyzed in sodium content is quite 

low, with 8 mg / l. 

Potassium is an alkalin metal, essential for life and usually presents values below 

44 mg / l, for watercourses the excess is toxic to ichtyofauna. It is noted that potassium 

is at normal levels by 6 mg / l. 
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Specific electrical conductivity indicates the salinity and is a method of measuring 

overall salts. For watercourses, conductivity values are considered admissible if they fall 

below 488mg / l. Analysis of the sample from golf reveals a concentration of 310 μS/cm, 

indicating a good condition of salt content and for the one in the middle course holds a 

very small value of 2.27 mS / cm. 

The residues represents the totality of all substances dissolved in water, stable 

after evaporation at 1050C, most of them being of inorganic nature. The residual value 

fixed in different natural water varies depending on the characteristics of rocks wich are 

in contact with water. From the point of view of the content of residues with a value of 

8.63 mg / l for water in the middle and 210 mg / l sample in golf there is a very good 

quality of water. 

By analyzing samples of water taken from the middle course but also from the 

golf, it concludes that there is no overshoot in terms of physico-chemical that the water 

falls within limits. A characteristic feature of the river water is the capacity of self-

purification due to a series of natural biochemical processes, favored by the air-water 

contact.   
 

3. THE EXPLOITATION OF COAL  

Mining for coal extraction is conducted in the northwestern part of the Eşelniţa 

basin, at Pregheda exploitation of surface (Fig. 6), administratively localized within the 

Caraş – Severin county,with an area of 100 ha in operational and whose concession s 

fixed for a period of 49 years to Total C. M.  Company from Drăgăşani, Vâlcea county. 

Pregheda mine is located halfway between  the localities Eftimie-Murgu and Orşova, the 

road being  facilitated by the existence of forest roads and the land of 100 hectares is 

targeted to exploitation in stages, so is working on two hectares (Fig. 7). 

Surface mining differs from the underground ones by the fact that it requires less 

effort and is extracted more deposit. Surface mining involves the deployment of large 

quantities of earth and rock to reach the deposits of depth.  

As a result of excavation searching for coal remained true craters and according 

to the concession agreement, the land must be brought to its original state only after 

completion of the concession period, so after 49 years, which implies a continuous 

degradation of relief with repercussions both on modeling and other physical and 

geographical elements (air, water, soil, vegetation, etc.) 

 Coal deposit of the Pregheda mine is formed in the orogen area of Danubian 

Autochthonous in sedimentary formations assigned to Lower Jurassic (Liasic) wich 

belong to the sedimentary area Şviniţa - Svinecea Mare (Sirinia). This area is located in 

the relief unit of the Almăj mountains, between Danube to the south and Big Svinecea 

mountains to the north, consisting in a foundation of a crystalline schists and igneous 

rocks covered in a transgressive way and discordant way by deposits belonging to upper 

Paleozoic, Mesozoic and Tertiary. 
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Fig. 6. View of a sector from Pregheda mine 

It should be mentioned  that throughout this sedimentary area in which are 

located coal deposits, are included several bodies of ores, Pregheda being one of them. 

Pregheda deposit is located at the head of Berzeasca and Rudăria Mare rivers in a 

plateau. The access to the mine is practiced on a forest road with narrow parts which 

causes a strain on circulation and damage the stability of slopes due to higher tonnage 

trucks. It is estimated that the depth of this coal deposit is in the range of 100-200 m and 

in its composition there are four layers located within the complex of two coal: 

- Lower Coal Complex with the thinnest  layer ( 0,1 – 0,3 m ) 

- Superior Coal Complex with layer II ( 0,2 – 2,45 m ), III ( 0,8 – 4,5 m ) şi IV  

( 0,2 – 6,2 m). 

Based on complex tectonics affecting significantly the operating conditions, 

anthracite coal layers presents development lenticular. The superior coal humic of black 

color presents ranges of calorific power situated between 25000 – 35 000 Ks / Kg ( Tab. 

3. after Buia, Lorinţ, 2010). 

Table 3. Characteristics of Pregheda deposit 

The 

Carpathian 

Orogen 

Age Deposit Data reported to mass of fuel 

Anhydrous 

ashes 

Aanh (%) 

Volatile 

MV 

(%) 

Carbon 

C (%) 

Hydrogen 

H (%) 

Sulfur 

fuel 

Caloric 

value Q 

Kcal/kG 

Sirinia Lower 

Jurassic 

(Liasic) 

Pregheda 43 12,5 90 - 1 7600 

Source: after Buia, Lorinţ, 2010 
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Figure 7. Locating Pregheda mine in content of the Eşelniţa basin ( processing after Corine 

Land Cover 2006 and Military topographic maps, 1976 – 1977) 
 

Opencast mining is an increased risk of chemical contamination of groundwater 

when the minerals from sediments and rocks get in sterile and seep into groundwater.  

Besides the negative consequences on the morphology relief the exploitation of 

mining from Pregheda (Vlad, 2011), represents a potential risk of polluting the natural 

aquatic environment with acidic mine waters resulted from the interaction of 

groundwater with minerals substances subjected to exploitation and features of rocks 

from the perimeter exploited in respectively microclimate conditions. In order to assess 

the current state of water from the mine Pregheda, on 13-05-2012 two samples were 

collected to analyze their physicochemical properties (Fig.8, Tab.4), work undertaken 

courtesy of Interrelations Soil - Plant, Food Quality of ICPA, Bucharest. In general, the 

main causes of water stagnation in the craters (Fig. 9, 10,11 and 12) resulting from 

excavations of Pregheda mine (Fig. 13) are represented by low degree of carbonization 

and high ash content of productive layers, shale presence in the roof coal layers  as well 

as the means of exploitation applied (Vlad, 2005). 
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Fig. 8. Taking sample from mining exploitation of Pregheda 

 

Table 4. Chemical characteristics of water from Pregheda mine 

 

Conductometric residue - total soluble salts content determined conductometricSource: samples 

collected by author and analyze performed by ICPA 

 

Following the analysis performed, resulted that the water from Pregheda is 

characterized by a strong acid character due to the movement of groundwater in the 

area exploited (Tab. 5). 

 

Table 5. The acidity level and physical properties of mine water 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Identification pH Tests requiresd  

  Suspensions HCO₃⁻ Cl⁻ Ca²⁺ Mg²⁺ Na⁺ K⁺ Electrical 

conductivity 

Conduct. 

residue 

μS/cm mg/l 

First sample from 

mine 

2.67 mg/l mg/l   

35  33 2 13 0.5 4 1662 1097 

Second sample 

from mine 

2.89 12  23 2 6 0.2 3 874 577 

pH range Acidity level Physical properties 

0 – 3 strong acid Turbid 

4 – 6 weak acid Turbid, yellow color 

7 Neutral Semiturbid 
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Source: after Nicolae, 2005 

 

Figure 9 and 10. Water stagnation in the excavations conducted in the purpose of coal exploitation 

 

Figure 11 and 12. Water accumulation in the excavations and storage of mining waste dumps 

Figure 13. View on a sector within the Pregheda mine 

 

The presence of polluted water from this mining exploitation (Vlad, 2005 ) 

represents a potential risk for water supply to the population of Eşelniţa village that 

uses the water of this river after a preliminary treatment, but it is not known  in what 

measure it can affect the quality of life of residents and therefore it is necessary to carry 

out impact studies on this aspect.  

Also, the mine water is a risk factor to fauna of the Eşelniţa territory basin.  Coal 

mining activity involves also depositing the waste dumps (Fig. 14 and 15) in the 

perimeter wich degrades the landscape and relief by modifying it (Loghin,1996),  
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Figures 14 and 15.  Exploitation of coal at  Pregheda mine 

 

pollutes the components environment (air, ground water, soil, vegetation, flora and 

fauna) and degrades including the quality of human life. 

In addition, for exercising of such activities it was necessary sealing wooded 

forest areas or grasslands with the role of maintaining a good stability to the action of 

erosion processes (Grecu, 2003). 

As negative effects on the environment are remarkable the imbalance of 

groundwater hydrodynamic (Pişota, Zaharia, 2001),  with their contamination, inculding 

the surface water and the chemical soil pollution which can be maintained for a long 

time as a result of mine waste storage. In the perimeter of dumps, it finds an occurrence 

of sloughing processes and salinization of soils. 

Given that dumps from the mining area of coal from Pregheda are not covered 

with protective material in the way of weather, there exists the possibility of radioactive 

contamination of all environmental factors (Fodor, 2004) by the action of external 

morphodynamic factors such as rain, wind, water infiltration runoff that causes 

dispersion and transport of materials from dumps to human areas, even if the position 

of mine is at a considerable distance from the village. 

Also, the fact that the areas where dumps are stored are not protected against 

ingress of contaminated water through an artificial impermeable layer and there is no 

drainage channels for their treatment (Fodor, 2010) there is always the risk of reaching 

in the river of Eşelniţa basin. 

For ecological reconstruction and reusing the affected lands ( previous with 

forestry utilization)  are required development works by covering dumps with a layer of 

topsoil because spontaneous flora is prevented by physical and mechanical 

characteristics of rocks under operation. 
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4. CONCLUSIONS 

 

 Excavation areas in order to obtain mining products are part of the 

anthropogenic activities  wich on long-term and in the absence of measures to restore 

ecological balance determines installing erosion.  

Erosion initially acts on the superficial layer of soil and later on rocks that are 

destroyed because both methods of operation and action of external agents by gully 

erosion, noting that water and wind are the most active. At the same time, mining use 

from Pregheda constitutes a factor of disturbing the natural ecosystem by destroying 

habitat for local flora and fauna through the action of stripping the respective 

morphological surface.  
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