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Abstract: This paper analyzes and monitors an important environmental factor, 

namely water. This is one of the essential factors for fulfilling the conditions necessary 

for the existence of life on Earth. The studied geographical area is situated in an 

intramontane region situated on the Jiu River called the Jiu Valley, where the main 

economic activity is mining. The importance of studying this area is related to the effect 

of coal mining on the water. 
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Rezumat: Această lucrare analizează și monitorizeazăun factor de mediu 

important și anume apa. Aceasta este unul dintre factorii esențiali și necesari pentru 

existența vieții pe Pământ. Zona geografică studiată este situate într-o regiune 

intramontană aflată pe malul râului Jiu și denumită Valea Jiului, unde principala 

activitate economică este mineritul. Importanța studierii acestei zone are la bază efectul 

pe care îl produce exploatarea cărbunelui asupra apei. 

Cuvinte cheie: mediu, poluare, apă, cărbune, senzori 

1. Introduction 

The Jiu Valley is the most important mining in Romania. The Petroșani 

Depression is located at the base of the Parang Mountains and has the shape of an 

asymmetrical triangle with a length of 45.36 km and extends 2 km to the west, 

respective 9.6 km to the east. One of the most important cities in the Jiu Valley is the 

town of Petrosani, which is located in the south-east of the county on the two rivers: 

“Jiu de Est” and “Jiu de Vest”. The city is located in a narrow and deep depression, 

which is the result of a rupture in the earth's crust, being surrounded by high 

mountains that approach or exceed 2000 m in height.  
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Starting with the 19th century, the Jiu Valley becomes the main source of raw 

materials. The development of the coal fields marks the beginning of the industrial 
revolution, which determines the development of the mining industry in the coal 

fields of Jiu Valley. 
The Petroșani depression is divided into 6 cities: Petrila, Petroșani, Aninoasa, 

Vulcan, Lupeni and Uricani. The main industrial activity in these cities was linked to 
mining, but the reorganization of the mining industry in Romania and the ceasing of 

some mining operations led to the reduction of the number of employees in the 
mining sector and the decrease of the coal production in the country. 

In the last years almost 90% of the coal production of Romania was realized 
by the National Coal Company Hunedoara, which coordinates the activity of all the 

underground mines in the depression of the Jiu Valley. 

Population growth, the development of industry and human society have led 
to much greater consumption of natural resources. The exploitation of natural 

resources has generated appreciable quantities of residues, pollutant emissions and 
other variables that are responsible for the degradation of the environment. 

The mining activity in the Jiu Valley produces a series of pollutants that affect 
the environment and especially its main components such as air, soil or water. The 

present paper presents the effects of mining on the water of the Jiu Valley. 

2. Water pollution caused by mining activities 

Jiu river has numerous tributaries with different sizes and flows, among which 
the most important are the Bănița and Jieț rivers. Upstream, the water of the Jiu River 

has the characteristics of a spring water and could become potable if it would be 
subjected to treatment processes. The composition of the river water changes 

according to the amount of groundwater, waste and meteoric water that reaches it. 
The main sources of water pollution in the area are the companies that discharge the 

waste water directly into the Jiu. 
Water self-purification is an autonomous process of chemical, physical and 

biological nature that gives the water its initial purity. The Jiu river basin has a 

turbulent flow, so it has the capacity to receive and self-purify wastewater. As water 
pollution increases as a result of inefficiently treated wastewater discharge, natural 

oxygenation becomes insufficient so that the self-purification process can no longer 
be carried out. 

The oxygen content of the Jiu River has relatively constant values throughout 
its length, except for the areas where human settlements and industrial activities 

meet. Significant quantities of organic substances are found in these sectors, due to 
waste from industrial activities or from peasant households located in rural areas at 

the extremities of the basin. 
The effects of the mining industry on water are: 

• modification of the water flow as a result of the draining made both 

underground and on the surface. 
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• modification of the quality of surface water by discharging meteoric water, 

wastewater, mine waters into the emissary, etc. 

In the Jiu Valley, the mining activity involves the evacuation of water from 

the underground environment, but also the use of large quantities of water in the coal 

preparation processes. A few years ago, the discharge of the water used in the mining 

operations and the low efficiency of the purification processes used had as a direct 

effect the loading of the Jiu river with large quantities of organic substances, 

polluting substances and mineral suspensions.  

Coal extraction involves the consumption of a significant amount of clean 

water which returns to the soil loaded with harmful substances that harm the fauna 

and flora, reducing the water resources for domestic, industrial and agricultural 

consumption. For this reason, it is necessary to know the hydrological characteristic 

of each mine and ensure the cleaning of the drained water.[1] 

The suspensions discharged into the Jiu river had a very high gravitational 

stability and from a granulometric point of view they were in the colloidal and semi-

colloidal domain. For this reason, they remained suspended and gave the water a 

gray-brown color. Because of this, in addition to the disappearance of the fauna and 

flora specific to the mountain rivers, Jiu river was also removed from the tourist 

circuit although it runs a very beautiful gorge that links Transylvania to the south of 

the country.[2] 

With the enforcement of environmental legislation, that meant the adoption of 

technical and technological solutions by the National Coal Company, it was possible 

to observe the reduction of pollution with solid materials in the Jiu river. The 

involvement of the authorities led to the construction of own sewage treatment plants 

and connection of the drainage pipes full with wastewater used in coal extraction and 

treatment to the sewage network of the Jiu Valley. This way the waters are redirected 

to the treatment stations where a cleaning is carried out according to the rules. 

Currently, the problems related to the direct discharge of the water coming from the 

underground are still encountered in some auxiliary enclosures that have not been 

connected to the sewage network due to its absence in mined area. 

3. Methodology and results 

In order to determine the quality of the surface waters from the Jiu Valley, 

samples were taken from the courses of the two rivers, but also from the tributary 

courses, samples that were subjected to analyzes in order to determine the 

concentrations of certain substances. The analysis was performed with the help of 

measuring instruments, namely sensors for determining the quality of water and 

sensors for determining the pH. 

The measurements extended over a period of one year, from the beginning of 

2019 to the beginning of 2020. To have a clear situation, because the year 2020 is 

not complete we have chosen for the present study only the first two months of 2019 



 Water pollution in Jiu valley as a result of mining activities 81 

 

and 2020. We compared these measurements with data obtained 10 years ago to see 

how the water quality in the Jiu Valley has improved as a result of the modernization 

carried out by the CNH in the mining industry. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. pH values in 2010 

 

 
 

Figure 2. pH values in 2019 
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Figure 3. pH value in 2020 
 

 
 

Figure 4. The differences between the values of pH in Jiu Valley 
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ppm. The pH of a pure water has values close to 7 ppm. As can be seen in the graph 
above, the pH of Jiu at the present time has values between 6.5 ppm and 7.34 ppm, 
so it is within the ideal values, comparatively with the values of 10 years ago when 
the water from the Jiu Valley had a low pH with values lower than or near 6.5 ppm. 
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Figure 5. The values of water purity in 2010 
 

 
 

Figure 6. The values of water purity in 2019 
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Figure 7. The values of water purity in 2020 
 

 
 

Figure 8. Differences between the values of water purity in Jiu Valley 
 

From the graphs above we can see, first of all, the differences between the 
present values (75 ppm to 100 ppm) describing a water that can be consumed and 
those of 10 years ago, when the Jiu water had values between 270 ppm and 300 ppm 
meaning a fairly high level of contamination. 

6. Conclusions 

The reduction of the mining activity, the investments in the technologization 
made by the company and the development of the human consciousness contribute 
to a great extent to the improvement of the quality of the water in the Jiu Valley. 

0 20 40 60 80 100 120

East Jiu

West Jiu

the confluence of the two rivers

0 50 100 150 200 250 300 350

East Jiu

West Jiu

the confluence of the two rivers

2020 2019 2010



 Water pollution in Jiu valley as a result of mining activities 85 

 

From the interpretation of the above data we can observe the decrease of the 

pollutant concentration both in the waters of the two rivers and after their confluence, 

when practically all the sources of pollution disappear and where the flow of the river 

has a much more turbulent characteristic, ensuring a oxygenation corresponding to 

the self-purification process. Thus, the wastewater discharged from the mining 

perimeters falls within the permitted limits by the law. 
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