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ABSTRACT

In Algeria, the water quality in the streams iseat@rating. One of the causes of this environmeptlution is

the crop fertilization practices such as the adutitiof nitrates, eutrophication which causes therddgtion of
continental marine and aquatic environments frortrogien inputs. The objective of this study is taleate
nitrogen pollution in surface waters of the Bounauwmsa Wadi using a physico-chemical approach. This
watercourse drains into a watershed mainly chargzesl by agricultural activities based on irrigatedops and
livestock raising sheep and cattle. Fertilizersldivestock waste are important and potential sesrof pollution,

in the form of mineral and organic nitrogen, havifay final destination the hydro-system of this evahed. The
analysis of water and soil samples showed thaBihena-moussa Wadi’'s index of organic pollution base from
one class to another in the different periods. Tihimainly due to the lack of control of differetischarges and
untreated water.
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INTRODUCTION

The protection and conservation of natural enviremis) especially the quality of aquatic eco-systentswater resources
has become a major concern in dineasof sustainable development. Indeed, the confartreasing scarcity of national
water resources and the degradation of water yuadis led our country to grant parallel efforisdevelopment and water
resources managemewith particular interest in the economy of waterd control of all types of water pollutif).

In Algeria, the surface water resources are oreo€apital resources of the country. The waterfigite and vulnerable
resource that is essential to life thus, its’ priid@ and proper management is absolutely nece$Shry

Water shortages, for exaggeration have been mest afsociated with natur@henomenoidesertification, and climate
change), with human errors in management of tesuree compounding the issues Expert Burton Jiegpld oday there
is a water crisis, but this crisis is not aboutitgioo little to meet our needs; rather it is tbsult of bad management of
this resource from which billions of people andéhgironment suffer greatly8]

The region of El-Tarf is essentially rural. Its watesources are heavily used for agriculturalvdigts and drinking
water supply. The degradation of the quality oLinatwater is caused by leaching farmland, domestétindustrial
liquid waste. The load of these discharges is Bsirgly growing with the socio-economic developmehthis
region[11]

The problems of water quality in the rivers are trassociated with the areas devoted to annual ¢h@pgequire

large amounts of fertilizer. In this problematintext, our work is a contribution to the study adter pollution in
wadi Bouna-moussa by the various chemical formstodgen.
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EXPERIMENTAL SECTION

Geological setting of the province of El-Taref
The region of El-Tarf is located in the extremethegast of the Algerian and Tunisian border. Tegion has been
created during the last administrative divisiori684.

The region of El-Tarf covers an area of approxinya81 km2; it is limited to the north by the Meslitanean Sea,
south-west and south by the provinces of Souk AarasGuelma, to the west by the wilaya Annaba aast By the
Algerian-Tunisian borde]

The El Tarf Wilaya consists of a hydrographic netwoomposed of the Oued EIl Kebir and the seconttdoytary
as Bouhaloufs and Amisida wadi, Wadi Boulatane lbosgmakes a delta to the area of El-Battah withiwad
Bounamoussé§g]

Wadi Bouna-moussa is one of the major rivers ofpiteevince of El-Taref. It flows in the south-easirpof Annaba
meandering with a fairly cashed bed of quaternditwiam. Before leaving the mountains of Cheffiard®. El -
Taref), the river drains the small plain of Asfdhat is attached to the plains of Annaba in easfemiver before
reaching the dune area. It has a junction with wisidifragh that crosses the dunes and empties irgo th
Mediterranean Sea. However, the mouth has relgtilest water flow speeds and is predominantly clobgda
sandy barrief1]
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Figure 01.Geographical location of the water shed Wadi Bouna-moussa

For this study, we have chosen ten sampling watdrsails stations. Accessibility, proximity to higlopulation
density urban areas and confluence points of dauttty water running along agricultural areas;theereasons that
led us to choose these ten stations which aredddsgtween the El Cheffia’'s dam and its outfalt, Bouna-moussa
wadi, El-Battah station, in the downstream sequ@ftle Bouna-moussa wadi to El Cheffia’s dam.

Sampling

Water samples were taken in ten different stataonbthey were observed at the times of high watén] and the
periods of scurvy water (SW) on the dates of 2&098 (H.W), 28/12/2013 (H.W), 28/03/2014 (S.W) and
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28/07/2014 (H.W), in the best operating conditiomsrder to maximize their conservation in the ptachemical

laboratory.
Table 01. The Geographic L ocations of Sampling Stations
Station Name Number Abbreviation L atitude L ongitude

Borj Essammar 01 BJ 36°47'41.1 N 007°49'56"E
Pont Zérizer 02 PZ 36°43'33.6 N 007°56'35.2"E
Nchayma (1) 03 N1 36°42'44.9 N 007°57'30.1"E
Nchayma (2) 04 N2 36°38'41.6 N 007°56'47.4"E
Skoufi 05 SF 36°54'48.6 N 007°59'52.4"E
Bouzitouna 06 BZ 36°38'40.6 N 007°54'47.4"E
Barrage El-Cherfia 07 BE 36°35'49.3 N 007°58'5766"

Pont Ben Mhidi 08 PB 36°44'24.2 N 007°5522.7"E
Griette 09 GR 36°50'06.1 N 007°57'13.8"E
Station El-Batah 10 SB 36°50'31.2 N 007°57'138"

@& Toums
e 3 amplang poina
Limit "Watershed
Wadi B ounammosssa
Td Butages

— o == Wiadi KebirEst

. Chefia Dam

scale
i s I
el
Hom

Figure 02. Map of thelocation of water sampling stationsin the Bouna-moussa wadi

Physico-chemical analysis of water samples
The physico-chemical parameters of the water sasrgole: the pH, temperature, and electrical condtictivhich
were measured in situ using a multi-parameterscdevihe other parameters were analyzed in the ibgildf

FERTIALE, an International Company located in Anagkgeria.

The exact dosages of Nitrite, nitrate, and ammordosages have been performed in the National Sanit@ffice
(ONA) Annaba according to these standardized meathod

» Ammonium: NH 4 NFT90-015.laboratoire of Annaba WWTP

» Nitrates: Annaba treatment 1ISO13395 complex.
» Nitrites: ISO sewage 6777-1-1984 Annaba complex.
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Table 02. Discharges near Ten Stations of Samplesin the Water shed of wadi Bouna-moussa

Sampling stations Releases

- Wastewater discharge agglomeration.

- Agricultural leaching.

- Rejection of the wastewater treatment plant entlage Zerizer.
- Rejection of the tomato canning "El Boustene".

- Agricultural leaching.

- Urban waste.

- Agricultural leaching.

- Various human activities.

-Rejection of the treatment plant of El Asfour.

Borj Essamar

Pont Zérizér

Nchayma (1)

Nchayma (2)

Skoufi - Waste water discharges.
- Agricultural leaching
Bouzitouna - Use of water for domestic purposeso{woouring)
Pont Ben Mhidi - Rejection generated by all bordgithe river.
Griette - The addition of Oued Bounamoussa and Oued HirKers

Carrying toxic waste (sewage, dead animals, debtds)
Station El Batah Various human activities.

RESULTSAND DISCUSSION

Nitrogen mineral concentration in the water s of the downstream sequence of wadi Bouna-moussa

The results of analysis from different water sarapldated to ammonium ions, nitrites, and nitratesdiscussed on
the basis of graphed information and each statiengironment. The observations focused on the apatid
temporal variations of the nitrogen concentratidhsjr sources, and the water quality’s state emdbwnstream of
the Bouna-moussa wadi.

Ammonium

In natural waters, ammonium ions usually transkateincomplete chemical and micro-biological degtiada
process of organic matter. It may be consideredxaellent indicator of pollution in surface waténgs agricultural
or domestic waste.
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Figure 03.Variations of ammonium ion concentrationsin the downstream sequence water of the Bouna-moussa wadi

For all results (Fig03), we notice that highestueal were recorded during periods of low water, legfuin the
months of April and July at stations (S2), (S5) )($®d (S10) with the maximum value of the ammonium
concentrationbeing7,4 mg/ |. These values exceedabythe contamination threshold fixed by the OMS f
drinkable water which is 0,5mg/L. These resultswalus to deduce that these effluents are not aakpfor the
irrigation of the cropg2]

Nitrite

Nitrite is a product of several oxidation reactiand reduction involved in the various nitrogen sfanmation
processef/]
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Figure 04. Variations of nitriteions concentrationsin downstream sequence water of the Bouna-moussa wadi

In natural aquatic or edaphic environments infleehby soil, nitrite ions are generally produceatigh a chemical
species in the nitrification process when the mmdisi oxygen and denitrification occurs when theiemment is
anoxic[10]

Nitrite ions are especially abundant in low oxygeoh aquatic organic matter, fairly deep sedimemd in little
streams invigorated from receiving domestic wastexwa

The nitrite ions’ seasonal average concentratiansd in the water samples of the Bouna-moussa wedé
relatively high in September at station 10 withadue of 1,08 mg / |.

These results exceed the acceptable values fixéldeb®MS for drinkable water which is 0,1 mg2]

This might be the confirmation that the surfaceammbf the Bouna-moussa Wadi are waters contandiriatehe
Nitrate ions.
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Figure 05.Variations of nitrateion concentrationsin downstream sequence water of the Bouna-moussa wadi
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In the case of the Bouna-moussa wadi, the condentsaof nitrate ions are higher in periods of l@glvater levels.
This was observed during September at stationarid3 with the values of 2,43 mg/l , 2,48 mg/l &®@bmg/1 and
in December at stations 1 and 4 with the value$,8 mg / | and 1,44 mg / | respectively. Thesgi®hs were
positioned in a purely agricultural area with leaghas the major source of the enrichment of theemaroducing
these nitrate iongTable 2].

Organic pollution index
The information on the degradation of the qualiéguires us to determine the degree of organic fatiu

Nitrite, nitrate, and ammonium can be used to estnthe organic pollution of aquatic environmentchiculating
organic pollution index using theeclercq and Maquet (1987) method. They categorize the values of nitrogen
parameters in 5 classes and determine the andlsgmats from the corresponding class numfikt]
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Figure 06. Variationsin the index of the organic pollution
The classification of organic parameters is dorm®gting to five quality classes corresponding tcepted interval:

IPO = 5.0 to 4.6: zero organic pollution.

IPO = 4.5 to 4.0: low organic pollution.

IPO = 3.9 to 3.0: moderate organic pollution.
IPO = 2.9 to 2.0: strong organic pollution.
IPO = 1.9 to 1.0: very strong organic pollutigj

The values of organic pollution index in the watefsthe Bouna-moussa wadi are shown in the (FigD&gse
indices indicate that the water quality of the Baumoussa wadi moving from a low organic pollutiarthe period
of high water to a high organic pollution in thevaevater. Changing values of this index along thalistd flow of
the river during the low water period show that jitsliution is related to leaching of agricultuidgposits and waste
water from the agglomerations of Borj Esammar, EfioAr, Ben Mhidi, and Zerizer areas.

CONCLUSION

In this study, the mineral forms of nitrogen weoédwed in the downstream of the Bouna-moussa wading two
different periods of time: low and high water lex@l global evolution of pollution origins in theseer surface-
waters during periods of dry weather and wet weathas established. Discharges of urban waste watdr
leaching of agricultural soils in the watershed d¢@nconsidered as the main sources of nitrogenacaganic
pollution of the streams.
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