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ABSTRACT,- River water quality in the lower catchment of the Argeş 

river.The rivers water quality in the lower catchment area of Arges River varies 

from one sector to another, influenced by both natural and anthropic factors. In this 

context, the present paper, the surface waters were divided in quality categories as 

required by law. Thus, the ecological condition of river streams was evaluated on the 

basis of biological, chemical and phisico-chemical quality indicators and specific 

pollutant which have an influence on the biological indicators. 
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1. INTRODUCTION 
 

Given the problems of increasingly stringent on pollution and damage water 

resources in the European Union, it was adopted  European Parliament and 

Council Directive 2000/60/EC on establishing a framework for Community 

action in the field of water, known as the "Water Framework Directive". 

This directive, transposed and implemented into national law by the Water 

Law no. 107/1996, as amended and supplemented, aims to achieve „good status" 

of water to all water bodies, both the surface and underground to the objective to be 

met by 2015. 

In case of the water bodies heavily modified (ie those who due to physical 

changes caused by human activity, have changed substantially their natural 

character) and artificial (those created by human activity), Water Framework 

Directive provides as aim the achieving of the  "good ecological potential "or" 

good chemical status "objective also is to be met by 2015. 

Under the Water Framework Directive in order to achieve an efficient and 

integrated protection of all water resources, as well as establishing environmental 

objectives need to be achieved, it is necessary to define water bodies, and 

subsequently identifying artificial water bodies or heavily modified. 

In the lower basin of the Argeș River an initial delineation of bodies of 

surface water was made in 2004 when there was drafted Argeș-Vedea River Basin 
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Management Plan. The delineation of surface water bodies is a very complex 

process that involves using several criteria such as: water category, water typology, 

the physical - geographical and hydro morphological features, water quality, etc. In 

this respect, for example confluence of a river with another sector delimits 

geographically and hydro morphologically the limit of a body of water. 

Given the fact that the delineation of water bodies is an ongoing process that 

may vary over time because the state of quality of surface water is dependent on 

pressures and on the human impact on them, in this analysis are considered 

waterbodies the sections of control and river sections related to lower catchment of 

the Argeș River. 

 

2. DATA BASE AND METHODS 

 
The ecological status is defined in accordance with Annex V of the Water 

Framework Directive by biological quality elements, hydro morphological and 

physical-chemical general elements with support function for the biological 

elements as well as by special contaminants (synthetic and non-synthetic) 

(Management Plan of the Argeș -Vedea catchment, 2010). 

The characterization of the environmental status in accordance with the 

requirements of the Water Framework Directive (transposed into Romanian 

legislation through Water Law no. 107/1996, as amended and supplemented), is 

based on a classification system in five classes, namely: very good (grade I of 

quality), coded by "blue" color; good condition (grade II of  quality), coded by  

"green" color; moderate condition (grade III of quality),  coded by  "yellow" color; 

poor condition (grade IV of quality),  coded "orange" color and the bad condition 

(grade V of quality),  coded by "red" color (Management Plan of the  Argeș -Vedea 

catchment , 2010). 

It is noted that biological elements are taken into consideration in the 

formulation of all 5 classes, based on the principle that biological elements are 

integrator of the all kinds of pressures (Management Plan of the  Argeș -Vedea 

catchment , 2010). 

According to Summary of water quality in the river Argeș (2005 - 2009), 

evaluation of surface water quality related to the Argeș lower basin and 

establishing ecological status was based on biological quality elements, hydro 

morphological, chemical and physico - chemical parameters and specific pollutants 

influencing biomarkers using quality program WatQual and interpreting data as 

required by Order 116/2006 (Article 1, paragraph 3). 

 

 



RIVER WATER QUALITY IN THE LOWER CATCHMENT OF THE ARGEȘ RIVER 

 125 

3. RESULTS AND DISCUSSIONS  

 

The biological elements analyzed are the phytoplankton, phytobenthos and 

macrozoobenthos. Evaluation of biological elements is achieved through the 

calculation of the saprobity parameter whose values are in the range 1-4. The 

biological indicators related lower course of the Argeș River are monitored into six 

sections of control as follows:  

Pitești Section is situated on the Argeș River at 109 km from the springs, 

Carpathian Ecoregion belonging RO01 water body type (fig. 1). 

 
 Figure. 1. River Ecological Status at the monitoring section of the lower basin of the 

Argeș River (2009) 

 

The biological elements investigated were macrozoobentos and 

microfitobentos, two campaigns taking place in March and July. 

With an annual average density of 14 exp /m
2
 and an Saprobic index 2.24, 

macrozoobentos was represented by species belonging: Hirudinea, Oligochaeta, 

Crustacea, Gastropoda, Ephemeroptera, Trichoptera, Odonata, Diptera, framing 

section in IInd class of the quality, according to the Order no. 161/2006. 
The phytobenthos, with an annual average density of 97.500 exp/m

2
 and a 

saprobic index of 2.28, has placed this section in IInd class of quality. In this 
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section we identified the following species: Cyanobacteria, Baccilariophyta, 
Euglenophyta, Chlorophyta. 

Căteasca section  is located on the Argeș River to 129 km from the springs 
(fig. 1). The biological elements investigated were macrozoobentos and 
phytoplankton, three campaigns taking place in March, July and September. 

Macrozoobentos was represented by species such as Bivalvia, Gastropoda, 
Trichoptera, Ephemeroptera, Diptera. The saprobic index calculated in this section 
2.18, and the annual average density of 21 exp/m

2
 led to classification of this 

section in IInd Class of quality. 
The phytoplankton with a annual average density of 221,667 exp/m

2
 and an 

saprobic index of 2.2, framed section in IInd grade of quality. The representative 
species identified are: Cyanobacteria, Baccilariophyta, Euglenophyta, Dinophyta, 
Cryptophyta, Chlorophyta. 

The upstream bridge section km 36 - Bucharest - Pitești highway is located 
on the Argeș River to 206 km from the springs (fig. 1). The biological elements 
investigated were macrozoobentos and phytoplankton, the two campaigns were in 
May and September. 

Macrozoobentos with an annual average density of 23 exp/m
2
 and a saprobic 

index of 2.78, is represented by species such as Oligochaeta, Diptera and encloses 
the section in IV class of quality. 

In terms of the phytoplankton density it was achieved annual average of 
4032000  exp/m

2
 and a saprobic index of 1.99, thus classified as IInd  class of 

quality. The specific species identified are: Cyanobacteria, Baccilariophyta, 
Cryptophyta, Euglenophyta, Chlorophyta. 

The Upstream  section outlet Crivina is located on the Argeș River at 216 
km from the springs (fig. 1). The biological elements  investigated were 
macrozoobentos and phytoplankton, two samplings taking place in May and 
September. 

With an average annual density of 512 exp/m
2
 and a saprobic index of 2.56, 

macrozoobentos was represented by species belonging: Bivalvia, Oligochaeta, 
Diptera, framing the section in IIIrd class of quality. 

The phytoplankton was characterized by the presence of the representative 
species: Cyanobacteria, Baccilariophyta, Euglenophyta, Cryptophyta, 
Chlorophyta, and the average annual density of 3712100 and index Saprobic of 
1.83  framed section in IInd class of quality. 

Section Budeşti is located on the Argeș River 313 km from the springs (fig. 
1). In this section monitored in terms of biological indicators have been samples of 
macrozoobenthos and phytoplankton in May, July and September. 

The macrozoobentos was represented by species such as Bivalvia, 
Oligochaeta, Clitellata, Malacostraca, Insects. The saprobic index calculated in 
this section of 2.35, and the average annual density obtained of 103 exp/m

2
 framed 

this section in IIIrd class of quality. 



RIVER WATER QUALITY IN THE LOWER CATCHMENT OF THE ARGEȘ RIVER 

 127 

In terms of phytoplankton was calculated an average annual density of 780 

833 exp/m
2
 and a saprobic index of 1.98, thus classified as IInd  class of quality. 

The specific species present are: Cyanobacteria, Baccilariophyta, Cryptophyta, 

Euglenophyta, Chlorophyta. 

The Clătești section is located on the Argeș River to 337 km from the 

springs (fig. 1). The  biological elements investigated were the macrozoobentos 

and the phytoplankton  in three campaigns conducted in March, July and October. 

The macrozoobentos with an average annual density of 250 exp/m
2
 and a 

saprobic index of 2.77, is represented by species such as Hirudinea, Oligochaeta 

and Diptera and frames the section mentioned in  IV class of quality. 

 The phytoplankton with an annual average density  of 196,667 exp/m
2
 and 

an saprobic index of 3.01, frames the section in IV class of quality. The 

representative species present are: Baccilariophyta, Euglenophyta, Chlorophyta. 

 The saprobic index variation of macrozoobentos in the sections on the lower 

of the Argeș River is shown in fig. 2. 

According to the macrozoobentos saprobic index, in 2009, on the sections of 

the core lengths of rivers in the lower basin of the Argeș river were found the 

following: 

 Argeș River on the section between Doamnei upstream confluence - Zăvoiu 

Orbului entrance accumulation  (98 km) falls into IInd Class of quality and 

on the section Zăvoiu - Orbului entry accumulation - Ogrezeni entrance 

accumulation  (48 km) the water quality is deteriorating due specific 

riverbed morphology (existing ballast water lakes stagnating in this 

section). The area between accumulations Ogrezeni - confluence 

Dâmbovița (107 km) the water quality is getting worse, it corresponds to 

IIIrd class of quality. Due to poor quality water intake of the Dâmbovița 

River, on the Dâmbovița confluence  - Danube confluence (37 km), Argeș 

river quality is getting worse (V quality grade). 

 Unlike 2008, when the Neajlov river  fit its entire length in IIIrd class of 

quality, in 2009 the situation is as follows: the section spring - upstream 

bridge village Broșteni (65 km) water quality was falling within IInd Class, 

on the bridge section Broşteni village - Vadu Lat (55 km) the quality is 

getting worse due to the contribution of the influent quality Dâmbovnic (III 

class) and on the section Vadu Lat - Argeș confluence (66 km), the quality 

improves framing in II grade of quality. 

 Unlike 2008, when the river Dâmbovnic fit the entire length of the fourth-

grade of quality, in 2009 the water quality improves. Thus the section 

spring - upstream confluence Gligan (32 km) the water quality falls within 

the IInd class and on the upstream confluence Gligan - confluence Neajlov 

(78 km) the quality worsens falling within IIIrd Class of quality. 

 Between the two sections analyzed (source - upstream Bujoreni and 
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upstream Bujoreni - confluence Neajlov) on the distance of 62 km, the 

river Câlniştea is strongly meandered, the flow is slow, intervening 

process of self-purification, water quality improves, saprobic index of the 

macrozoobentos fits the second grade of quality. 

 2009 Sabar River falling throughout its length (174 km) in the IInd Class 

of quality compared to 2008, when it classified as III class of quality, 

resulting in an improvement in water quality. 

 Dâmbovița River on the accumulation section Văcăreşti - upstream node 

hydro Brezoaiele (59 km) quality worsens (IV class ) from node hydro to 

the confluence with the Ilfov river (13 km) the quality is improved (IIIrd 

class) on section confluence Ilfov until the entry into accumulation Morii 

Lake (17 km) the quality worsens (V class), the  accumulation section 

Morii Lake - upstream exhaust Apa Nova (39 km) the river water falls in 

IInd class of quality . Downstream of the discharge of urban wastewater by 

Apa Nova of Bucharest, Dâmbovița river quality is getting worse: V grade 

until it flows into the Argeș River (31 km). 

 Râncăciov River along its entire length (25 km) covered by IInd Class of 

quality according to the saprobic index of the macrozoobentos. 

 In 2009, the river water quality of the Cârcinov River corresponds to II 

class on the entire length thereof (43 km), it is improving compared to 

2008 when it was classified as class III of quality. 

 
Figure. 2. Evolution of the macrozoobentos saprobic index in the lower sections of the 

Argeș River (2009) 

 

Depending on saprobity index values calculated for plankton and benthos 

there are included the environmental quality classes for rivers, the biological 

evaluation settling under the most critical situations. Thus, the biological 
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assessment of rivers in the area analyzed, graded distribution is as follows: 2,27% 

Ist class of quality, 56,82% IInd class of quality, 31,82% IIIrd class of quality , 

6,82% IVth class of quality and  2,27% Vth class of quality (fig. 3). 

 
Figure. 3. Distribution on quality classes of the sections monitored related the lower basin 

of the Argeș River given the biological evaluation (2009)  

 
Figure. 4. Lengths of sections, depending on the   physico-chemical classification, in the 

lower basin of the Argeș River (2009) 
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Another way to characterize the water quality of rivers is the evaluation 

length of river sections by quality category. Thus, in the lower basin of the river, 

the characteristic length of river sections in relation to framing from a physical - 

chemical point, in 2009 (according to Order no. 161/2006), shown in fig. 4. 

The 2446 km thereto researched area, on the lengths of sections in 2009, 

according to the physical - chemical features were placed in graded as follows: 0 

km in first class of quality, 1312 km (53,64%) in IInd class of quality, 717 km 

(29,31%) in IIIrd class of quality, 293 km (11,98%) in IV class of quality, 124 km 

(5,07%) in V class of quality (fig. 5). 

 

 
Figure. 5. Share classes as the lengths of sections, depending on the classification of 

physico - chemical point, in the lower basin of the Argeș River (2009) 

 

Comparing between 2009 and previous years, namely 2005, 2006, 2007 and 

2008 concerning the classification in quality classes (from physico - chemical 

point) of the  sections length monitored, shows the following: 

- Deterioration of water quality due to reduced length of river sections under first 

quality from 49 km (2008) to 0 km (2009); 

- Improving water quality in rivers classified as IInd Class of quality due to rising 

river section length from 630 km (2007) to 909 km (2009); 

- Improving water quality in rivers falling in III and IV classes of quality due to a 

slight decrease in the length of river sections from 674 km (2008) to 641 km 

(2009), respectively 319 km (2008) to 256 km (2009) (fig. 6). 

Given the ecological state (final classification) control sections of the 

studied area are distributed on quality classes as follows: 2,17%Ist class of quality, 

56,52% II classes of quality, 30,43% III class of quality, 6,52% IV class of quality 

and  4,35% V class of quality (fig. 7). 
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Figure. 6. Framing on quality classes (in terms of physical - chemical) of the sections 

length of river monitored related to lower basin of the Argeș River for the period  

2005-2009 

 

 

Figure. 7. Distribution on quality classes depending on the final classification of ecological 

status of the monitored sections related to the lower basin of the Argeș  River (2009) 

 

 

The presentation more detailed of the water quality based on the ecological 

status of rivers in each section, in the year 2009 (according to Order no. 161/2006), 

shown in fig. 1.  
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The 1830 km thereto researched area, the lengths of sections in 2009, 

according to the environmental status were classified into quality classes as 

follows: 29 km (1,58%) in Ist class of quality, 876 km (47,87%) in II class of 

quality, 518 km (28,31%) to IIIrd class of quality, 148 km (8,09%) in IV class 

ofquality and 259 km (14,15%) in V class of quality (fig. 8). 

 

 
Figure. 8. Distribution on quality classes on lengths of sections, depending on the 

ecological state in the lower basin of the Argeș River (2009) 

 

To highlight if ecological status of rivers has worsened or improved was 

made comparison for 2009 and previous years, ie 2007 and 2008. This is an 

improvement of the quality of rivers due to increased length of river sections under 

first quality from 8 km in 2008 to 29 km in the year 2009. An improvement of the 

ecological status of rivers is noticed in case of bodies placed in II category of 

quality, from 208 km (2008) to 876 km (2009). For  III and IV quality categories is 

observed decrease in length of river sections from 1198 km (2008) to 518 km 

(2009), respectively 272 km (2008) to 148 km (2009), resulting in an improvement 

of the environmental status of the rivers. Regarding the V class of quality, length of 

river sections increased slightly from 182 km (2008) to 227 km (2009), which 

expresses a slight worsening of water quality (fig. 9). 

Chemical status of rivers 

Evaluation of the final status of water bodies in the lower basin of the Argeș 

river involves both knowledge of the ecological, as described above, and 

knowledge of chemical status. 

In the lower basin of the Argeș river, in 2009, values recorded for priority 

substances priority/hazardous substances were: 

- Copper (Am. Crivina Outlet, Am. Draining Morii Lake, Am. Bridge km 36 

Bucharest - Pitești Highway, Budeşti on the Argeș River, Brezoaiele, Arcuda,  
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Figure. 9. Framing on quality classes according to the ecological status, of the length of 

sections river  monitored related to the lower basin of the Argeș River for the period  

2007 - 2009 

 

Hydrotechnical node of Popeşti, Bălăceanca, Budeşti on the Dâmbovița River, 

Am. Confluence Colentina on Valea Saulei River, Am. confluence Argeș River 

Râncăciov, Am. confluence Argeș River Budişteanca, Am. confluence Neajlov 

on the river of  Neajlovel, Bridge village Broşteni on the  Neajlov river, Gura 

Foii on the Potop river, Am. shunt Mircea Vodă on the Ilfov river, Dâmbovița 

upstream confluence on the Câlnău River); 

- Benz - a - anthracene (Budeşti on Dâmbovița River, Suseni on Dâmbovnic 

river); 

- Cobalt (Suseni on Dâmbovnic River); 

- Molybdenum (Suseni on Dâmbovnic River, Am. Confluence Neajlov on  

Neajlov River, Bridge village of Broşteni on Neajlov River); 

- Vanadium (Suseni on Dâmbovnic River, Bridge  village Broşteni on Neajlov 

river, Am. Neajlov  confluence on Vlăduţ river, Dâmbovița upstream 

confluence on river Câlnău); 

- Phenanthrene (Suseni on  Dâmbovnic River); 

- Atrazine (Ghimpați on the  Glavacioc River,  Priboieni on the Cârcinov river, 

Iepurești on  Neajlov river); 

- Anthracene (Bălăceanca and Budeşti on the Dâmbovița River); 

- Chromium (Budeşti on the Dâmbovița River). 
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CONCLUSIONS 

 

Lower catchment of the Argeș river is one of the most polluted hydrographic 

areas of Romania because wastewater discharged as a result of social and economic 

activities. In this context, the identification of pollution sources is a matter of 

concern in the area studied, as they determine the state of water quality and hence 

their use for satisfying the water for different uses. 

Given the ecological state (final classification) control sections of the 

studied area are distributed on quality classes as follows: 2,17%Ist class of quality, 

56,52% II classes of quality, 30,43% III classe of quality, 6,52% IV class of quality 

and  4,35% V class of quality. 

After analyzing the surface water quality in the lower catchment area of 

Arges River it follows that in anticipation of 2015 the environmental objectives, 

respectively the achievement of good condition of waters will be not feasible for all 

water bodies in this area. 

According to the Water Framework Directive requirements, knowledge of 

anthropogenic pressure forms on water resources is highly imperative, in order to 

identify the quality of water bodies in order to adopt adequate measures to protect 

and conserve. 

Stricttly respecting the provisions of the Water Framework Directive and her 

daughters, transposed and implemented in the national legislation will ensure a 

good condition of waters, as well as optimizing their use, such that the concept of 

sustainable development of water resources can be carried out in the lower 

catchment of the Argeș River. 
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