
 

 

Caspian J. Environ. Sci. 2017, Vol. 15 No. 2 pp. 157~164 

©Copyright by University of Guilan, Printed in I.R. Iran 

 

[Research]  

Assessment of  surface water quality of Mencha River, Northeastern 

Algeria by index method 

 

A. Krika1*, F. Krika2 

1. Department of Environmental Sciences and Agronomic Sciences, Faculty of Nature Life and Sciences, University of Jijel, 

Algeria. 

2. Laboratoire d’étude sur les interactions matériaux-environnement, Faculté des Sciences et Technologie, Université de Jijel, 

BP 98, Jijel, 18000, Algérie. 

 

* Corresponding author’s E-mail:a.krika@hotmail.com 

(Received: Sep. 06. 2016 Accepted: Feb. 26. 2017) 

ABSTRACT 
Mencha River is one of the largest river in the region of Jijel, Algeria. The human activities such as urban discharges, 

industrial, agricultural and livestock have significant effects on the quality of water. Because of its importance in 

the agricultural activities and dense population residing at its banks, the river faces several challenges from various 

anthropogenic activities. This situation exposes surface water to a severe pollution. The objectives of this study are 

to use different indexes to assess the current pollution status in Mencha River. Indexes used in this study were 

Organic Pollution Index (OPI) and Microbiological Quality Index (MQI). Based on the data collected throughout 

this study, results indicated that the upper reaches of the river (station 01) has had good water quality (OPI=4, 

MQI=4), while the station 04 presented a poor quality (OPI=2.75, MQI=2.33). Indeed, several pollution sources 

exist in this site. The agricultural activity, among different sources, was the strongest point in the downstream 

section of the river, as it contains high amounts of chemicals, causing major decrement in water quality. The used 

indexes also showed that at stations 02 and 03, the water quality was moderate (OPI=3.25, MQI=3). This study can 

be used to support the evaluation of regulatory and monitoring decisions. 
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INTRODUCTION 

Surface water quality has in recent years 

become one of the most pressing 

environmental concerns in many parts of the 

world (Ferreira et al. 2010; Perrin et al. 2014). 

Rivers have always been the most important 

resource of water. Along the banks of these 

rivers, ancient civilizations have flourished and 

most developmental activities are still 

dependent upon them (Gholami & 

Srikantaswamy 2009).  

However, water has been altered significantly 

from its natural state, and human activities can 

affect its availability for various uses, both in 

quantity and in quality (Magesh & 

Chandrasekar 2013; Rashid & Romshoo 2013).  

Faced with this reality, and coupled with the 

limited availability of freshwater for human 

consumption on our planet (Pal et al. 2013), the 

quality of the available water must be 

monitored. 

The river water quality is governed both by 

man-made pollution and natural processes 

changes in the river hydrology (Ogwueleka 

2015). River water pollution is seemingly a 

result of raw wastewater discharge, 

agricultural practices and industrial activities 

(Ribbe et al. 2008; Bayram et al. 2013). 
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Pollution from agriculture and wastewater 

discharge are regarded as the major cause of the 

surface water quality degradation and has 

attracted growing public concern (Zhang et al. 

2008 ; Liu et al. 2009; Ongley et al. 2010 ; Tang et 

al. 2011; Darradi et al. 2012). 

The Mencha River, considered in this study, is 

a major riverine system in the alluvial plain of 

Kaous, Northeast Algeria. This river contains 

contaminants from livestock farms and septic 

tanks located in adjacent villages. Quality 

indexes are useful in getting a composite 

influence of all parameters of overall pollution. 

Quality indexes make use of a series of 

judgments into a reproducible form and 

compile all the pollution parameters into some 

easy approach (Prasad et al. 2014). This study 

uses the Organic Pollution Index (OPI) and 

Microbiological Quality Index (MQI) to explore 

the characteristics of water quality of Mencha 

River and the resulting data may be used to 

provide scientific suggestions for river 

protection in the future. 

The surface water quality of Mencha River has 

been understudied. In addition, the effect of 

agricultural activities on water quality has not 

been investigated. This study intends, 

therefore, to evaluate and assess the surface 

water quality of this river.  

 

MATERIALS AND METHODS 

Study area  

The study area is located in the north-eastern 

part of Algeria (Fig. 1).The climate in the study 

area is of Mediterranean type with dry and 

warm summers, and also temperate and wet 

winters. 80% of precipitation occurs in the 

winter months (November through March). 

Average temperature is 09°C in January and 

29°C in July. Agricultural wastes, fertilizers and 

raw sewage effluents constitute the 

predominant anthropogenic sources in the 

area. 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Study area and sampling locations.

Sample and data collection 

Inorder to determine the quality of water, the 

samples are collected from four sampling 

stations selected according to the point and 

non-point pollution sources mainly from 

agricultural and minor industrial activities. 

Water samples of 1000 mL glass bottles, were 

collected from February through May, 2015 in 

triplicates. These samples are collected in 

cleaned and well-dried brown bottles with 

necessary precautions. These bottles were 

labeled with respect to collecting points, date 

and time in order to avoid any error between 

collection and analysis. The water collection 

point was located at 30cm depth. 

 

Analytical methods  

Water samples were analyzed in the laboratory 

for biological oxygen demand (BOD5), 

phosphate (PO4), nitrite (NO2), ammonium 

(NH4
+), total coliform (TC), faecal coliform (FC) 

and faecal streptococci (FS). 

ALGERIA 
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The analytical methods used to evaluate the 

organic and bacteriological pollution of surface 

water are presented in Tables 1 and 2, 

respectively.  

 

Table 1.  Classes of organic pollution (leclercq & Maquet 1987). 

 

Classes 
BOD5 

(mg O2.L-1) 

 

 

Ammonium 

(mg N.L-1) 

 

Nitrites 

(µg N.L-1) 

Phosphate 

(µg N.L-1) 

  

0PI* 

 

Classes of organic pollution 

1 

2 

3 

4 

5 

<02 

2.1-05 

5.1-10 

10.1-15 

>15 

<0.1 

0.1-0.9 

1.0-2.4 

2.5-6.0 

>6.0 

<05 

06-10 

11-50 

50-150 

>150 

15 

16-75 

76-250 

251-900 

>900 

 5.0-4.6 

4.5-4.0 

3.9-3.0 

2.9-2.0 

1.9-1.0 

Null organic pollution 

Low organic pollution Moderate 

organic pollution High organic 

pollution Very high organic 

pollution 

*OPI = average number of classes of 4 parameters. 

 

Table 2.  Classes of bacteriological pollution (Bovesse & Depelchin 1980). 

Classes  TC (MPN.100 ml-1) FC (MPN.100 ml-1) FS (MPN.100 ml-1) MQI* Classes of bacteriological pollution 

1 

2 

3 

4 

5 

<2000 

2000-9000 

9000-45000 

45000-36000 

>360000 

<100 

100-500 

500-2500 

2500-20000 

>20000 

<05 

05-10 

10-50 

50-500 

>500 

4.3-5.0 

3.5-4.2 

2.7-3.4 

1.9-2.6 

1.0-1.8 

Null Fecal contamination  

Low Fecal contamination 

Moderate Fecal contamination 

High Fecal contamination 

Very high Fecal contamination. 

*The average number of MQI classes is like calculating the OPI; TC=total coliform; FC=faecal coliform; FS=faecal streptococci.

The principle of the OPI is to spread the values 

of polluting elements in 5 classes (Table 1) and 

then determine, from its own measures, the 

number of corresponding class for each 

parameter and then to make the average 

(Leclercq & Maquet 1987). 

For the calculation of the MQI, the limits of the 

classes (Table 2) were established by Bovesse & 

Depelchin (1980). 

 

RESULTS 

The results of OPI and MQI in sampling 

stations are shown in Tables 3-4 and Figes. 2-3. 

Downstream values of OPI were considerably 

elevated compared to upstream ones. The 

values were 04, 3.25, 3.25 and 2.75 for stations 

01, 02, 03 and 04 respectively, which 

demonstrated low, moderate and high organic 

pollution (Table 3 and Fig. 2). 

Table 3. Water quality conditions based on the assessment by using Organic Pollution Index (OPI). 

Stations OPI Water quality 

St01 

St02 

St03 

St04 

04 

3.25 

3.25 

2.75 

Low organic pollution 

Moderate organic pollution 

Moderate organic pollution 

High organic pollution 

 

 
Fig. 2. Variation of the organic pollution index (OPI) for sampling stations.
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The results indicate that high level of organic 

pollution is shown in station 04. This site was 

an agricultural area located near local villages. 

Indeed, in this part of river, population growth 

and development pressure often lead to more 

intensive land exploitation and thus accelerate 

the degradation of water capacity and quality. 

Many research studies have shown a close 

relationship between water quality and urban 

development. For example, Zhao et al. (2015) 

found that the industrial land use showed 

negative effect on water quality. Other 

researchers have revealed the relationship 

between urban land uses and phosphorus and 

also other pollutants in streams (Haidary et al. 

2013; Wan et al. 2014). 

Agricultural activities encompass many major 

forms of land use, including farming and 

raising livestock.  Rashid and Romshoo (2013) 

found that excessive use of fertilizers has a 

significant impact on the deteriorating water 

quality of Lidder River (India) in the low lying 

areas of the catchment especially where land 

use is dominated by agriculture. Yadav and 

Kumar (2011) monitored the water quality of 

Kosi River in India and concludedthat 

industrialization, urbanization, and modern 

agriculture practices have direct impact on 

deteriorating water quality.In rural area 

(station 01), characterized by a very low urban 

coverage with the presence of old houses 

isolated and very limited agricultural activity, 

septic tank systems are considered to be an 

effective means of wastewater treatment 

provided they are designed, located and 

maintained satisfactorily (Macintosh et al. 2011; 

Kay et al. 2012).  

At stations 02 and 03, no differences were 

observed in the organic pollution index of the 

surface water. These two suburban stations, are 

located between a rural area (station 01) and 

urban area (station 04). In this part of river and 

compared to that in rural area, population 

growth often lead to more intensive land uses 

and thus accelerate the degradation of water 

quality.  

Therefore, surface water quality, is found 

contaminated with the domestic sewage water 

from drains of suburban localities. In this area, 

there is still direct discharge of septic tank 

effluent to adjacent river. Withers et al. (2011) 

reported in a typical English village that septic 

tank systems deliver variably high 

concentrations of highly bioavailable and/or 

potentially toxic nutrients to the stream 

network. 

For the MQI, evaluation along the Mencha 

River revealed that all assessed stations were 

contaminated with fecal coliforms.  

The observed results have definite fluctuation 

according to the location. The MQI ranged from 

4 to 2.33 (Table 4).

 

Table 4. Water quality conditions based on the assessment by using Microbiological Quality Index (MQI). 

Stations MQI Water quality (Fecal contamination) 

St01 

St02 

St03 

St04 

4.00 

3.00 

3.00 

2.33 

Low 

Moderate 

Moderate 

High  

The levels of fecal contamination were low at 

station 01, located upstream of the river, 

moderate at stations 02 and 03, and high at 

station 04 located downstream of the river (Fig. 

3). Low value of the microbiological quality 

index recorded at station 01 can be explained by 

the fact that there is less farming in this area 

and that water was not affected by massive 

inputs of wastewater. In addition, the area is 

characterized by a very low urban coverage. It 

is apparent that the land predominantly rural 

was the main cause for these results.Because of 

the higher level of urbanization and 

agricultural particles (livestock and poultry 

breeding), a significant amount of untreated 

wastewater was discharged into the river 

system which contribute to a high level of fecal 

contamination and deteriorated water quality. 
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The rapid growth of population and the 

versatile agricultural practices are suspected to 

profoundly increase the load of fecal bacteria, 

nutrients and other pollutants into the water 

(Frey et al. 2013; Walters et al. 2013). Indeed, 

Chidya et al. (2011), reported that elevated fecal 

coliform counts were measured in the urban 

area. Stations 02 and 03 were located in area 

widely known for its deficiency in wastewater 

treatment facilities. The fecal contamination of 

water in both areas is attributed to the presence 

of pathogenic microorganisms in the feces of 

humans following the emptying of the septic 

tank directly in the river.  

The discharge from the septic tank is highly 

enriched in reduced inorganic nutrients and 

fecal indicator organisms suggestive of a health 

risk.

 
Fig. 3. Variation of the Microbiological quality index (MQI) for sampling stations.

 

CONCLUSION 

Water quality indices are efficient and powerful 

tools for evaluating, organizing and 

communicating information on the overall 

quality of surface water bodies. OPI and MQI 

were evaluated in the present investigation by 

considering the physicochemical and 

microbiological parameters. The present 

research showed that: 

1. The estimated OPI and MQI classified the 

average water quality at the upstream of the 

river as good (low organic pollution and low 

fecal contamination), poor in the downstream 

(high organic pollution and high fecal 

contamination) and moderate in the middle 

section (moderate organic pollution and 

moderate fecal contamination).   

2. Results revealed that water quality of the 

Mencha River is generally affected by 

agricultural activities and dense population 

residing at banks. The best quality was found  

 

 

 

 

in the upper site (station 01) and the worst at 

the lower site (station 04). 

3. Although, there is variation in the quality of 

water between rural and urban areas. The 

upper site exhibited good water quality as 

compared to the lower rural sites, mainly due 

to the effects of urban wastewater discharge, 

septic tanks and agricultural activities.  

4. Thus, the study illustrates the useful 

application of Organic Pollution Index (OPI) 

and Microbiological Quality Index (MQI) for 

the interpretation of surface water quality data 

and identification based on pollution status. 

The main sources of pollution came from 

domestic wastewater and agricultural 

activities.  

However, they contributed differently to each 

station with regard to pollution levels.  

These results provide fundamental information 

for developing better water pollution control 

strategies for Mencha River. 

 



162                                                                                                                                                                    Assessment of surface water… 

 

 

REFERENCES 

Bayram, A, Önsoy, H, Bulut, VN &Akinci, G 

2013, Influences of urban wastewaters on 

the stream water quality: a case study from 

Gumushane Province, Turkey. 

Environmental Monitoring and Assessment, 

185: 1285-1303.  

Bovesse, M & Depelchin, A 1980, Cartographie 

de la pollution des cours d'eau de la 

province de Namur: analyses 

bactériologiques, Rapport final, France, 25 

p.  

Chidya, RCG, Sajidu, SMI & Mwatseteza, JF 

2011, Evaluation and assessment of water 

quality in Likangala River and its 

catchment area. Physics and Chemistry of 

the Earth, 36: 865-871. 

Darradi, Y, Saur, E & Laplana, R 2012, 

Optimizing the environmental 

performance of agricultural activities: A 

case study in La Boulouze watershed. 

Ecological Indicators, 22: 27-37. 

Ferreira, RV, Cerqueira, MA, de Melo, MTC, 

Figueiredo, DR & Keizer JJ 2010, Spatial 

patterns of surface water quality in the 

Certima River basin, central Portugal. 

Journal of Environmental Monitoring, 12: 

189-199. 

Frey, SK, Topp, E, Edge, T, Fall, C, Gannon, V, 

Jokinen, C, Marti, R, Neumann, N, 

Ruecker, N, Wilkes, G & Lapen DR  2013, 

Using SWAT, Bacteroidales microbial 

source tracking markers, and fecal 

indicator bacteria to predict waterborne 

pathogen occurrence in an agricultural 

watershed. Water Research, 47: 6326-6337. 

Gholami, S & Srikantaswamy, S 2009, Statistical 

multivariate analysis in the assessment of 

river water quality in the vicinity of KRS 

Dam, Karnataka, India. Natural Resources 

Research,18: 235-247. 

Haidary, A, Amiri, BJ, Adamowski, J, Fohrer, N 

& Nakane, K 2013, Assessing the impacts 

of four land use types on the water quality 

of wetlands in Japan. Water Resource 

Management, 27: 2217-2229. 

Kay, P, Grayson, R Phillips, M, Stanley, K, 

Dodsworth, A, Honsan, A, Walker, A, 

Foulger, M, McDonell, I & Taylor, S  2012, 

The effectiveness of agricultural 

stewardship for improving water quality 

at the catchment scale: experiences from an 

NVZ and ECSFDI watershed. Journal of 

Hydrology, 422: 10-16. 

Leclercq, L & Maquet, B 1987, Deux nouveaux 

indices chimique et diatomique de qualité 

d'eau courante. Application au Samson et 

à ses affluents (Bassin de la Meuse belge): 

Comparaison avec d'autres indices 

chimiques, biocénotiques et diatomiques, 

Institut royal des Sciences Naturelles de 

Belgique, Belgique, 113 p.  

 Liu, Z, Li, Y & Li, Z 2009, Surface water quality 

and land use in Wisconsin, USA a GIS 

approach. Journal of Integrative 

Environmental Sciences, 6: 69-89. 

Macintosh, KA, Jordan, P, Cassidy, R, 

Arnscheidt, J & Ward, C  2011, Low flow 

water quality in rivers; septic tank systems 

and high-resolution phosphorus signals. 

Science of the Total Environment, 412: 58-65. 

Magesh, NS &Chandrasekar, N 2013, 

Evaluation of spatial page variations in 

groundwater quality by WQI and GIS 

technique: a case study of Virudunagar 

District, Tamil, India. Arabian Journal of 

Geosciences, 3: 1883-1898. 

Ogwueleka, TC 2015, Use of multivariate 

statistical technique for the evaluation of 

temporal and spatial variations in water 

quality of the Kaduna River, Nigeria. 

Environmental Monitoring and Assessment, 

187:137.  

Ongley, ED, Zhang, X & Yu, T 2010, Current 

status of agricultural and rural non-point 

source Pollution assessment in China. 

Environmental Pollution, 158: 1159-1168. 

Pal, A, Ri, AK & Zaidi, J 2013, Water quality 

index (WQI) of three historical lakes in 

Mahoba District of Bundelkhand Region, 

Uttar Pradesh, India. Asian Journal of 

Science and Technology,4: 048-053. 

Perrin, JL, Raïs, N, Chahinian, N, Moulin, P & 

Ijjaali, M  2014, Water quality assessment 

of highly polluted rivers in a semi-arid 

Mediterranean zone Oued Fez and Sebou 



Krika & Krika                                                                                                                                                                                                  163 
 

 

River (Morocco). Journal of Hydrology, 510: 

26-34. 

Prasad, B, Kumari, P, Bano, S & Kumari, S 2014, 

Ground water quality evaluation near 

mining area and development of heavy 

metal pollution index. Applied Water 

Sciences, 4: 11-17. 

Rashid, I & Romshoo, SA 2013, Impact of 

anthropogenic activities on water quality 

of Lidder River in Kashmir Himalayas. 

Environmental Monitoring and Assessment, 

185: 4705-4719. 

Ribbe, L, Delgado, P, Salgado, E & Flügel, WA 

2008, Nitrate pollution of surface water 

induced by agricultural non-point 

pollution in the Pocochay watershed, 

Chile. Desalination, 226: 13-20. 

Tang, JL, McDonald, S & Peng, XH et al. 2011, 

Modelling Cryptosporidium oocysts 

transport in small ungauged agricultural 

catchments. Water Research, 45: 3665-3680. 

Walters, E, Graml, M, Behle, C, Müller, E & 

Horn, H 2013, Influence of particle 

association and suspended solids on UV 

inactivation of fecal indicator bacteria in an 

urban river. Water Air Soil Pollution, 225: 1-

9 

Wan, R, Cai, SLiH, Yang, GLiZ & Nie, X 2014, 

Inferring land use and land coverimpact 

on stream water quality using a Bayesian 

hierarchical modeling approach in the 

Xitiaoxi River watershed, China. Journal of 

Environmental Management, 133: 1-11. 

Withers, PJA, Jarvie, HP & Stoate, C 2011, 

Quantifying the impact of septic tank 

systems on eutrophication risk in rural 

headwaters. Environment International, 37: 

644-653. 

Yadav, SS & Kumar, R 2011, Monitoring water 

quality of Kosi River in Rampur District, 

Uttar Pradesh, India. Advances in Applied 

Science Research, 2: 197-201. 

Zhang, X, Liu, X, Luo, Y & Zhang, M 2008, 

Evaluation of water quality in an 

agricultural watershed as affected by 

almond pest management practices. Water 

Research, 42: 3685-3696. 

Zhao, J, Lin, L, Yang, K, Liu, Q & Qian, G 2015, 

Influences of land use on water quality in 

a reticular river network area: A case study 

in Shanghai, China. Landscape and Urban 

Planning, 137: 20-29. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



164                                                                                                                                                                    Assessment of surface water… 

 

 

 

هاشاخص از استفاده با الجزایر شرقی شمال در منچا رود سطحی آب کیفیت ارزیابی  

  الف. کریکا1*، ف. کریکا2

کشاورزی، دانشکده حیات طبیعی و علوم، دانشگاه جیجل، الجزایر.گروه علوم محیطی و علوم  -1  

، 19111، جیجل، 89آزمایشگاه کنش های  زیست محیطی ، دانشکده علوم و تکنولوژی، دانشگاه جیجل، صندوق پستی -2

.الجزایر  

 (19/12/89: تاریخ پذیرش 16/16/89: تاریخ دریافت) 

 

 چکیده

ورزی صنعتی، کشارود منچا یکی از بزرگترین رودها در منطقه جیجل الجزایر است. فعالیت های انسانی مانند پساب های شهری، 

و دامپروری اثرات معنی داری بر روی کیفیت آب دارند. این رود به خاطر اهمیتش در فعالیت های کشاورزی و جمعیت های 

انسانی در اطراف مخازن آن در معرض چالش های متعددی در اثر فعالیت های انسانی قرار دارد. این امر باعث می شود متراکم 

که آب های سطحی در معرض آلودگی شدید قرار گیرند. هدف این مطالعه استفاده از شاخص های مختلف برای ارزیابی وضعیت 

و شاخص کیفیت میکروب  (OPI)فاده شامل شاخص آلودگی آلی آلودگی جاری در رود منچاست. شاخص های مورد است

جمع آوری شده در طول این مطالعه، نتایج نشان داد که قسمت های باالی این رود  بودند. بر اساس مطالعات (MQI)شناختی 

=  59/2) کیفیت ضعیفی داشت   14(،  در حالی که ایستگاه OPI ،4  =MQI=  4داشت )  ( کیفیت آب خوبی 11)ایستگاه 

OPI ،33/2  =MQI در حقیقت چندین منبع آلودگی در این محل وجود دارد. فعالیت های کشاورزی در بین منابع دیگر .)

قویترین نقطه در این بخش از رود بود که حاوی مقادیر باالیی از مواد شیمیایی است و سبب کاهش کیفیت آب می شود. شاخص 

(. این مطالعه OPI ،3  =MQI=  29/3کیفیت آب متوسط است  )  13و  12یستگاه های های مورد استفاده نشان داد که در ا

 تقویت ارزیابی های تصمیم گیری تنظیمی و پایشی مورد استفاده قرار داد.را می توان برای 
 

 مولف مسئول*

 


