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Abstract 
[bookmark: _GoBack]The objective of this research was to know range effect Sewage water on physico-chemical quality of Tigris river water in Maysan province of Iraq and to estimate the environmental status of the river. Water samples were collected seasonally during 2009-2010 from eight sites on the river in Maysan province. Samples were collected before and after entering the river to Al-Ammarh city, in addition to two samples from sewage water through the two pipes of discharge, as well as, four samples, before and after the two pipes. The physical and chemical parameters of water were included the temperature (T), hydrogen activity (pH), electric conductivity (EC), salinity, total dissolved solids (TDS), total suspended solids (TSS), dissolved oxygen (DO), biological oxygen demand(BOD), total hardiness(TH), sodium adsorption ratio (SAR), calcium (Ca) concentration, Magnesium   (Mg), sodium (Na), potassium (K), Chloride (Cl), Sulfate (SO4), nitrate (NO3), total nitrogen (TN), ammonia (NH3),  phosphate (PO4),total phosphor (TP), silicate (SiO3), manganese (Mn), Iron (Fe), Copper (Cu),Vanadium (V), Nickel (Ni), Cobalt (Co) and Lead (Pb).
Results of present study were showed that the pH of the studied area varies from neutral to weak basic, and showed  high conductivity (Total salinity) in addition to increase the concentration of TDS, TH, Ca, Mg, Na, K, Cl, SO4, and NO3 in the sewage water   according to the drinking water criteria of (WHO), and Iraqi limits. Whereas, SAR in the water samples was less than (10), while the mean of TH was above the international limits therefore it’s classified as hard water. Also, present study was compared between activated carbon,   activated carbon-sand filters, sand - activated carbon filters and sand filter respectively   to obtain the difference for removal according to average flow rate is 10 m/sec. the study proves that activated granulated carbon was more efficient than carbon –sand, sand-carbon and sand respectively. The removal efficiency for   major content ion and trace metals were observed in the order of Mg+2 < Cl- < K+ < Ca2+2 < PO4-3 <NO3- and Mn< Fe <Cu< V< Ni <Co<Pb. 
 	So as to make the concentrations of these for major content ion and trace metals within accepted level of the river and did not exceed the limits of subtraction, which shows the removal of efficiency by filters.
الخلاصة
تهدف الدراسة الى بيان مدى تأثير مياه الصرف الصحي على الخواص الفيزيائية والكيميائية لمياه نهر دجلة ضمن محافظة ميسان و  تقيم الوضع البيئي لنهر دجلة  خلال فصلي الصيف والشتاء لموسمين 2009-2010, حيث اختيرت ثمان  مواقع  على طول نهر دجلة  منها عينتان الاولى قبل دخول نهر دجلة  الى مدينة  العمارة  والثانية بعد خروجها عند قلعة صالح .فضلا عن عينتان  من مياه الصرف الصحي  التي تطرح بشكل مباشر الى النهر وبدون معالجة من خلال انبوبي التصريف .اما العينات الاربعة اثنان منهما قبل وبعد الانبوب الاول واثنان قبل وبعد الانبوب الثاني. وتضمنت الدراسة   قياس  الخواص الفيزيائية والكيميائية لنماذج المياه و درجات حرارة المياه و الأس الهيدروجيني  والتوصيل الكهربائي  والملوحة  و  المواد الصلبة الذائبة الكلية و المواد الصلبة العالقة الكلية والاوكسجين المذاب والمتطلب الحيوي للأوكسجين والعسرة الكلية والكالسيوم والمغنيسيوم والنترات و الامونيا والنتروجين الكلي والفوسفات والفسفور الكلي و السيليكات والبوتاسيوم و الصوديوم  ونسبة الامتزاز (SAR) والكلوريد  والكبريتات والرصاص والنيكل , النحاس والكوبلت والفناديوم والحديد  والمنغنيز. اظهرت الدراسة الحالية ان قيم الاس الهيدروجيني متعادلة تميل الى القاعدية الضعيفة ضمن منطقة الدراسة ,كما لوحظ الزيادة الواضحة في قيم  العسرة الكلية و الكالسيوم والمغنسيوم والكلور و الرصاص و الحديد والمنغنيز  لمياه الصرف الصحي مما يؤكد تأثير تلك المياه  على نوعية مياه نهر دجلة  ومتجاوزة بذلك محددات البيئة  المحلية والدولية المسموح بها حيث تصنف مياه نهر دجلة بانها مياه عسرة جدا,كان معدل نسبة امتزاز الصوديوم في عينات مياه النهر اقل من (10) وبذلك تكون مياه نهر ممتازة لأغراض الري من  حيث محتواها من الصوديوم. لذا يتطلب التقليل من تأثير الزيادة في قيم التركيز وذلك عن طريق استخدام أربع مرشحات أحادية وثنائية الوسط المتكونة من (الكاربون الحبيبي المنشط و الرمل المحلي) لمعالجة مطروحات مياه الصرف الصحي باتجاه نهر دجلة باعتبارها ابرز وأكثر تأثير في النهر  والتي تحتوي على  نسب عالية من الملوثات العضوية واللاعضوية, وقد تم إمرار المطروحات الخام في كل من   المرشحات الأربعة وبعد التعرف على خصائص المطروحات الخام من خلال إجراء فحوصات الفيزيائية  والكيميائية على عدد كبير من النماذج تم اعتمادا على تركيز في موقع السادس  كنموذج للمعالجة .كما تم إجراء مقارنة مابين الكاربون المنشط والرمل المحلي  ومرشحي الكاربون المنشط والرمل المحلي ,لمعرفة الفرق في الإزالة وبالاعتماد  على معدل سرعة جريان 10م|ساعة.  و قد اثبت مرشح الكاربون الحبيبي المنشط  اكثر كفاءة في الإزالة من  مرشح الرمل –كاربون  وكاربون-رمل  والرمل على التوالي اذ وصلت كفاءة الإزالة للايونات الموجبة والسالبة كانت حسب الترتيب :
  Mg+2  < Cl- < K+ < Ca2+2 < PO4-3 <NO3-وكان اعلى  معدل لإزالة المعادن الثقيلة حسب الترتيب  التالي:    Mn< Fe <Cu<  V< Ni <Co<Pb.   وذلك لجعل  تركيز تلك   العناصر ضمن تراكيز  محددات الطرح للنهر ولم تتجاوز حدود الطرح مما  يظهر كفاءة المرشحات في الازالة.
ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
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Introduction
P
ollution of land, rivers and streams by sewage has become one of the most crucial environmental problems of the 21st century. The rapid development of urbanization and industrialization led to the rising use of sewage for agricultural land, irrigation  and water pollution.[1-3]. Tigris river is considered one of the most important source for fresh water in southern part of Iraq  which many agricultural and  industrial activities  were existed upon its banks. Tigris undergoes drainage activities from waste exposures throughout its passage in Maysan city to a large quantities of agricultural and domestic and industrial wastes including paper industry wastes, plant oils, hospitals wastes and energy generation waste [4]. In addition high quantities  of sewage   wastes are discharge   to Tigris river through  the discharge point  without treatment. These waste are considered a big problem as the total discharge reaches 66355828  liter / day compared to the consumed liquids by Al-Amarah city (88711000 liter /day) (irrigation  administration 2009,2010). These  wastes  considered the main pollution to surface water  [5].The main discharge  that producing pollution are sewage water, which  were not pretreated  before discharge and contain many inorganic, organic  and microbiological pollutants. It is proved that sewage water were not treated when discharged to the Tigris in many Iraqi sites. Such activities  are considered  dangerous to the public as threading source for human health, especially  when reached  to drinking  water as the sewage water contain a large quantity of microorganisms such as bacteria ,viruses  and parasites which caused the incidence of diseases such as cholera, typhoid and polloi [6,7], The heavy element enter the ecosystem by many chemical reactions including complexation, precipitation  and adsorption. These  reactions  are inflecting by removing  element  from water.  Moreover, these pollutant (the non-commercial heavy metal) bonded with silicon structure in precipitate, such compounds are derived originally from polluted water in addition the commercial fertilizers contain an appreciable amount of heavy metal [8]. Consequently , the physical, chemical and biological  properties  which lead to clear changes , in water properties, in a form that affecting the aqueous environment which mish affect the balance of environmental balance, and affecting the ecosystem of the city, and eventually lead to the increase of levels of environmental  determinant compared  to accepted level locally and internationally ;therefore  requires treatment of sewage water discharged in to  the   river water  directly  to decrease  the influence of pollutants and its  impact  on river properties and the coexistence  within  the environmental limitations by  using  filtration and adsorption. Where Multi –filtration system is considered one of the  method for liquid waste treatments and the idea of  filtrate is considered principally by using Different adsorbent  so as  to increase the efficiency of filtration. The  use of these adsorbent in  the treatment of drinking water for removal  pollutant viruses, disease and bacteria.  Recently, in the sewage treatment and organic pollutant removal   and toxic material, the adsorbing material (filters) was found to be more homogenous and give less of charge[9]. The wastes in sewage water is considered one of the most dangerous for Maysan river. Organic pollutant and non-organic are considered more Toxic. Sand is mentioned that its one simple of the common medium for filtration and removal of organic and inorganic pollutant. Activated carbon is considered one of the most adsorbent material that used to remove cations and anions, existing in river water that contain organic compound, metal chlorine and other heavy metal have been removed by using activated carbon[10]. The removal of pollutant is effected by temperature , nature of solution,   surface area, effect of composition of pollutant  and pH [11].The subject of  pollution of Tigris river  received a special attention of  different workers  to  the  large  effect  on  safety and  health aspect of  millions of  citizen in Iraq, living  in thin area. Ibtihag  and coworkers [12] investigated the effect of discharging sewage of Baghdad  on the water quality of Tigris river. This study include the distribution of pollutants (BOD,TDS,T.H.,SO4,Na and turbidity). Recently, Kareem .H. Khwedim [13] studied the influence of  sewage water on water quality of Diyala river in Baqubah city. The study showed that trace element (Pb, Cd, Zn,Cu and Ni) were above the international limits according to the drinking water criteria of (WHO) and were found normal (Zn and Cu). The high pollution level were explained due to  the sewage water and domestic waste which discharge directly to Diyala river without treatment. Abbass et al. [14] published a work on removal of lead and copper ions using granular activate carbon in Batch and fixed bed adsorber. The result showed that film-pore diffusion model used for fixed bed adsorbers, its provided a good description of the adsorption process, for adsorption of metal ions Pb(II) and Cu(II) onto activated carbon in fixed bed adsorbers. Ahmed [15] used the waste of date palm to study the removal of  heavy metal cations (Cu, Cd and Zn). The date palm mentioned gave  90%  removal of   Cu, 57.5 % for Cd and 37.5% for Zn. In Mosul city, Abawy and Co-workers [16] used  different media filter consists of activated carbon, ceramic, sand in order to remove pollutant from  Nineveh Drugs industry. The study proves  showed that filter (activated carbon–sand) was more effective than filter (ceramic-sand).Removal efficiency onto (activated carbon–sand) at lowest and highest organic load respectively reached to (92% and 73%) for SS and (%58, % 40) for COD( 85% and 56%) for lead. Lead was the most effective removal among heavy metal. Multimedia filter is gave most effective removal efficiency at lowest and highest organic load respectively (95%, 92%) for S.S and (% 73 % 58 ) for COD and (87.5 %, 73%) for lead. The effluent casting to river except cadmium was within limits. COD value was within limits of casting to river at low organic load and exceed limits at high organic load. Current velocity at rate 5 m/hr is most effective.

Aim of Study
This study was conducted during January 2009 to March 2010 at eight different selected sampling sites along the Tigris river stream,  The objectives of the present work were to (1) To assess physico-chemical characteristics of  water of Tigris river  within  Maysan  province  in four different seasons (2) Establish the correlation between the parameters and the seasons. (3) Determine the effect of effluent sewage water discharge on physico-chemical  properties  of Tigris river  by identifying and evaluating the levels of major contamination it receives. (4) Find treatment methods, using filtration by local sands and adsorption by activated  carbon granular and  compared to use local sand and activated carbon. These media were being used to remove organics and inorganics, particularly heavy metals  from sewage water in Tigris river with flow rate of 10 m/hour. (5) Determine the environmental limitations at Tigris river compared to local and international limits, and  finally compare the concentration of outside pollutants  with respect to the permitted level.

Materials and Methods
Study area 
The Tigris river is one of the largest rivers in the Middle East stretching for over 1900 km, of which 1415 km flow within Iraq, with a catchment area of 235000 km2, sharing with Euphrates river as the main sources for man use, especially for drinking water since they through the major cities in Iraq [17]. Eight  sites were selected at  Tigris river  in the south of Iraq is branched from Tigris river in Maysan province  (Figure 1 ). The details of sampling sites are presented in Table (1).

















Table 1 The Sampling Sites and Distances on Tigris River During Study Period. 

	sites
number
	Distance
(Km)
	sampling sites   
	GPS positions 

	
	
	
	E
	N

	1
	0.0
	Before the entrance of Amarah city
	698212
	3530340

	2
	10.2
	Before the first point discharge
	703203
	3524378

	3
	0.77
	At the  first  point  discharge 
	703332
	3523613

	4
	1.5
	After first point discharge 
	703277
	3522139

	5
	1.5
	Before the second discharge point 
	703262
	3520587

	6
	0.26
	At the second point discharge 
	703356
	3520338

	7
	5.79
	After second point discharge   
	703358
	3515465

	8
	38.5
	After the Qalat Salih outlet
	716637
	3490525



Table 2 Water Level and Flow Rate of  Tigris River at  Different Gauging Sites

	Qalat  salis
	AL Amarah
	Tigris
	ALI AlGharbi
	Water level (cm)
Flow(Q)(m3/sec)
	Data

	4.35
	4.51
	5.38
	6.72
	Water level
	15-1-2009

	10
	23
	85
	115
	Flow rate 
	15-1-2009

	3.26
	5.17
	6.04
	7.15
	Water level
	3-8-2009

	29
	40
	102
	120
	Flow rate
	3-8-2009

	3.57
	5.59
	6.06
	7.44
	Water level
	15-1-2010

	56
	66
	131
	157
	Flow rate
	15-1-2010

	3.20
	5.28
	6.31
	7.36
	Water level
	3-8-2010

	50
	59
	120
	133
	Flow rate
	3-8-2010
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Photo 1 A&B Tigris River at Discharge Sewage Water Point.( site 6)
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Figure 1 Map showing the studied area with sampling sites


Samples Collection and Procedures
Water samples were collected Seasonally by clean polyethylene bottles(5 L capacity) , 30 cm depths at selected eight sites  alongside Tigris river  during winter and summer 2009  and 2010, Water samples were kept into a five-liter polyethylene bottle in ice box and analyzed in the laboratory .Some of the physicochemical parameters including the electrical conductivity of the water samples, pH, water temperature (°C), dissolved oxygen (D.O), total dissolved solids (TDS) and salinity were measured in the field with portable Multimeter HANNA Model (HI 9811-5). The other water parameters [biological oxygen demand (BOD5), Nitrate (NO3), Ammonia  (NH3), Total  Nitrogen (TN),  phosphate ( PO4), TP, SiO3-2, Chloride (Cl), Sulphate (SO4), Ca2+, Mg2+, Na+, and K+ were measured in the laboratory according to standard specifications presented by the American public health association [17,18]. Furthermore, some trace elements were determined. The digestion of water samples  were carried out by taking 100 ml of water sample in a clean glass beaker congener with distilled water then  add to 5 ml of  concentrated nitric acid  to each sample independently, and then placed over a Hot plate until evaporation to dryness, then repeated  again  using 5 ml of  conc. nitric acid  and  evaporation continued  again until dryness and then completed to the original volume  of 50 ml with distilled water and kept  in refrigerator prior to analysis [19].
In addition this is carried out through experiment, depending on  four glass filters cylindrical from with 6cm diameter, and 120 cm height, the first filter formed from granular activated carbon, granular activated  carbon obtain from (BDH) with diameter (0.15-2.0) mm. height (60) cm. The second filter composed of sand export from (Al-Nawafth company) with the average grain  size was (0.6-1.2) mm and thickness (60) cm .the third filter composed of two similar layers the upper composed of granular activated Carbon and the lower composed of sand, each media was with thickness of (30) mm. The fourth filter composed of two similar layers upper  of  sand lower was composed of granular activated carbon   can with well (30)mm. 5 liter of sewage water  was passed through each filter with rate of flow (10mm)/  sec. and connect for the end of lower filter, plastic tube guarded by mechanic valve of flow. All experimental  were carry out in 27°C and pH (7-7.5).       
 
Results and Discussion
The results of the physical and chemical parameters studied  for water samples in the selected eight sites are listed in Table 3. It  showed that the present study exhibit the seasonal and sites variation in all the studies variations. The results show observed increase through summer compared to winter seasons 2009-2010  except for dissolved oxygen as they recorded variable results as gave high results through winter season. The increase  were at sites 3 and 6 compared to other sites .in the measured parameters except for  dissolved  oxygen which recorded  lowest value  at sites 3 and 6  compared  to other sites. 
















Table 3 Physicochemical parameters and trace metal  of the Tigris river water during  summer and winter 2009-2010.  
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Temperature is a critical water quality parameter, since it directly influences the amount of dissolved oxygen that is available to aquatic organisms [20].Temperature during the sampling of different seasons was found to vary from (12.5-36°C) (Table 3). The overall range in water temperature was minimum in winter   and maximum in summer , seemingly these values followed almost identical seasonal cycles.  
The pH values of the present investigation lie in the alkaline side of neutrality and ranged between (7.2-9.2) (Table 3). The highest pH value was recorded during  summer 2009. This could be resulted in an increase in both photosynthetic activity and sewage disposal loaded with high concentration of detergents [21]. A slight drop in pH value was observed at the sampling sites 3 and 6. This may be attributed to the discharge of effluents sewage waters entering the river  which loaded with a large amount of organic acids. The pH values of all studied water during the studied period were within the desirable levels recommended by WHO, 2006 [22] and USEPA, 2004 [23]. Electrical conductivity values of Tigris river ranged from (1.01- 8.11)  mmohs/cm during the investigation period Table 3. The results of electrical conductivity analyzed were higher in the summer season than in the winter season.  At various sampling sites, point sources sewage waters were affecting the river water conductivity. The maximum values were recorded at  sites  3 and 6  which   receive the effluents of  sewage water  to the river directly through discharge points compared to other sites. EC of  Tigris river  within the  WHO and standard Iraq acceptable limit.   
The salinity, TDS and TSS in Tigris river  water were found to be high during summer season and low during the winter season. The recorded higher values could be attributed to the low amount of rainfall, higher rate of evaporation  and consequently lead to  the increase of concentration of salt and in particular  chloride ,calcium and magnesium and these results agreed with [24]. While there is slight  decrease in salinity, TSS and TDS through winter and summer for 2010 due to little increase in water levels and drainage which  works as diluents to the river. The  values of saintly, TDS and TSS   were found at   all sites  during four  seasons, These  values    at  site  1  were (0.312-0.8,0.43-0.72 and 11.2-34.3) respectively, then the increase was given at site  2  which  was  at distance from the site  1 by(10.22 km)  to reach (0.511-1,0.64-0.96and 81.4-117.9) at site  3 respectively. then the values decreased   after by  1.5 km  between  at sites 4and 5, then salinity ,TSS and TDS started increase  at site  6  and this  away  of site  5  by 260m   to reach (3.62-4.3,2.42-3.6 and 178.5-210) respectively ,then started by decrease  at  site  7  which  was  at site 6 by 5.79 km  to reach (0.41-1,0.61-0.91 and 27.2-91) respectively and last  point at site  8 which was  43.389 km  from  the point of second discharge by (0.39-0.9,0.6-0.77 and 19.1-77) respectively  and such  value  will be  equal to  value at site  1. From the results  there are variations  sites in salinity, TSS values and TDS is belonging to  the variations in sewage water in sewage discharged to the Tigris river [25], which contain different  values of salt and  proportional to different ions, that  means increase of chloride, sulphate, sodium, potassium, calcium and magnesium  concentrations  [26], and then effect gives substantially increase in salinity  TSS values and TDS  at site 6, compared with other sites. The clean river is characteristics by high concentration of dissolved oxygen, in present study the most values of dissolved oxygen is <7 mg. L-¹,The DO values were higher in winter compared to summer in all sites  Table 3 . The seasonal fluctuation in DO concentration was due to the effect of temperature on the solubility of oxygen in water [27]. Oxygen is generally reduced in the water due to respiration of biota, decomposition of organic matter, oxygen demanding wastes and inorganic reductant such as hydrogen sulphide, ammonia, nitrites, ferrous iron, etc.[28]. The relatively lowest DO values  at sites 3 and 6 compared to other sites  can be attributed to the amounts  of sewage water  discharged to the  Tigris  river. The DO values obtained in the present study for all the samples in both summer and winter  seasons are within recommended standards. Biochemical Oxygen Demand (BOD5) values were high during summer, Table 3. The real cause is the presence of organic biodegradable matter that are consumed by bacteria. Biochemical Oxygen Demand values show approximately different values. Increased organic matter results in the excess oxidation of organic matter to carbon dioxide and the water creates an atmosphere of oxygen depletion and results in high BOD levels. The highest value of BOD was recorded at sites 3 and 6. Higher values can be attributed to the increased effluents discharged into the  Tigris river. Similarly, higher contents of organic load as well as the high proliferation of microorganisms are the causative factors for maximum BOD levels. The values obtained for BOD in this study for all the samples in both summer and winter seasons are within  the recommended standards [29,30].
Total Hardness (TH) was calculated using the following equation [31]: TH = 2.497 Ca+4.115 Mg. TH is the parameter of water quality used to describe the effect of dissolved minerals mostly Ca and Mg, determining suitability of water for domestic, industrial and drinking  purpose attributed to presence of bicarbonates, sulphates, chloride and nitrates of calcium and magnesium [32].The values of TH  were ranged 1015.829-3197.763 mg/L during  Four  seasons 2009 and  2010 respectively (Table 3). This indicates that waters are very hard according to Todd [31]. The observed elevation of hardness is due to the impact  of sewage discharge which drain directly in to the Tigris river and also can be attributed  to the increase  of calcium and magnesium derived from the   decay of calciferous rocks on to the river water[33]. The seasonally variations of Ca2+ and Mg2+ in Tigris river  water during drought period are present in Table (3). The ranges of Ca2+ and Mg2+ concentrations were found to be 276.3–720 and 79.2 – 340 mg/l respectively at different sites during four seasons. All the concentration of calcium were higher than magnesium concentration among most of the study period at all sites, that probably due to high abilities of calcium ion to react with dioxide carbon more than for magnesium [34,35]. The highest values of Ca+2  and Mg +2  at sites 3 and 6 may be   attributed to the   quantities    of sewage water  discharged to the  Tigris  river, in addition  to the height or decrease  in water levels  because  the existence of intersecting  braches and its impact  on speed and  the  lowest  precipitation  averages   or the temperature effects and weather factors such as rains and evaporation rates and dust storms Which from the calcium compounds  40% [36]. Although the infiltration rate of water into soil is a function of many parameters including the quality of the irrigation water and the soil factors such as structure, compaction and the organic content, the permeability and infiltration hazard typically occurs when high sodium ions decrease the rate at which irrigation water enters the soils lower layers. The reduced infiltration rate starts to show negative impacts when water cannot infiltrate to the roots of the crop to the extent that the crop requires. Hence, these salts start to accumulate at the soil surface. When the crop is not able to extract the required amount of water from the soil, it is not possible to maintain an acceptable yield and the agricultural production is reduced.
The most common water quality factor that influence the normal rate of infiltration of water is the relative concentrations of sodium, magnesium and calcium ions in water that is also known as the sodium adsorption ratio (SAR). The SAR value of irrigation water quantifies the relative proportions of sodium (Na+1) to calcium (Ca+2) and magnesium (Mg+2) and is computed as : SAR= Na/√(Ca+ Mg /2).
In this equation, the concentrations are expressed as mille equivalents per liter. [37] The average ratio of SAR (Table 3), therefore; the river water according to the extracted values which are suitable for irrigation purposes. The increase of sodium ions in river water which leads to reduce permeability in  the soil and consequently  will  reduce  the freedom of movement of liquid  through soil [31]. Cations of sodium  and potassium  values   ranges between 79.8-186.5 and 10.2-36.9   mg/l  respectively at different sites during four  seasons, Table 3. The fluctuation of sodium in all stations during different  seasons  is indicated that  different quantities that added to  the river from the wastes of sewage  and contain different quantities  of detergents, as it arises from  the  decrease  of sodium concentrations in some study regions, to remove this  element by adsorption of  adsorbing  materials or the consumption of microorganisms. The sodium values are ranged from to  within the allowed levels, at all studies sites. While results showed the potassium exceeded  above the permitted values which showed clear variations at sites 3 and 6, The high concentration of sewage, chemical fertilizers and industrial waste may be the cause of high   concentration of potassium [38]. The potassium ions are existing by concentration which is less more  than sodium ions.  Due to Tigris river water within Maysan   poivenic are  the accepted values  and do not contain higher concentrations  of this element. This is attributed  to the difficulty of release of the element from the rock compared  to siliceous  material  containing  sodium [39]. Concentrations of chloride and  sulphate varied between 84.53 - 1950.65 and 88.2-201.8 mg/l at all sites during four seasons, where the maximum values   were recorded at sites 3 and 6   during   winter and summer respectively(table 3 ).The high values of Cl- and  SO4--at sites 3 and 6 are strongly attributed to   high concentrations of Cl- and  SO4 -2  in the sewage water which discharge without treatment to the river [40], but these concentrations remain within the allowable Iraqi standards (250,400ppm) respectively at all the study region. Nitrate and ammonia are the most common forms of nitrogen in aquatic systems  [41]. Ammonia is excreted by animals and produced during decomposition of plants and animals, thus returning nitrogen to the aquatic system. Nitrate is often the limiting element restricting biological productivity of Tigris river water [42].
NO3--N values varied from 9.06 to 53.526 µg /L, while  NH3-N values ranged from 0.0213 to 2.9382 mg/L, while  TN values ranged from 0.0631 to 2.1213 mg/L. Seasonally, the highest NO3-  -N ,NH3-N and TN values were observed in summer in all sites  (Table 3). that probably   due to increase  in oxidation  of ammonia to nitrate  by rise  of temperature [43]. Additionally  the decrease of water  levels  and rise  of temperature  which contribute to  the increase  in evaporation of  average  and consequently to the increase  of  total nitrogen  ,ammonia and nitrate  through 2009 with slight increase in water levels  through 2010  .such  factors is affecting  as diluting  to river  which contribute  to the total nitrogen, ammonia and nitrate concentration through summer and winter seasons. The highest value total nitrogen, Ammonia and Nitrate at sites 3 and 6  during four seasons. may be  attributed to  sewage water which are rich in nitrogen content which  is discharged directly to the river water without treatment and eventually  contributed substantially to raise the levels  of total nitrogen  ,ammonia and nitrate [44,45]. PO4 -3-P and TP values showed similar variations between both seasons and sites. The highest PO4-3-P and TP values,   were observed in sites 3 and 6 in summer, compared to their concentration in winter(Table 3). Due to the rise of temperature that leads  to increase evaporation rate of water which contribute to the increase  of total phosphor and  phosphate, while results showed high  concentrations at  sites 3 and 6 compared  with other  sites. This   may be attributed to the discharge to the river water without treatment, this is a major reason for increase of phosphate derived from detergents and other industrial activities. The silicate content was higher than that of the other nutrients at all sites  during four seasons (Table 3) and  high values of silicate through the summer that may be because of the decay of diatoms by high temperature [46] or by increase in the solubility of metal salts in water [47], this result agrees with many studies in Iraqi aquatic systems[48-50]. Also the Silicate concentration was  high in sites 3 and 6  in adjusting  effluent discharge during  summer. Our findings coincide with [51]. It had been deduced that high water temperature serve in changing insoluble SiO3 to soluble state [52]. Decomposition of diatomic shells, which associate with elevated temperatures, also adds substantial proportion of silicate to the environment [53,54]. 
Generally the Heavy metal concentration( Fe, Mn, Co, Cu, Pb, Ni and, V) was high in  summer seasons  in water  of Tigris rivers than the winter season, The   concentration of the metals were observed in the order of  Fe>Mn> V>Ni>Pb>Cu>Co. (Table 3). This may be as a result of slow current of water in summer season giving room for the particles to settle down. In addition  to the rise of temperature will leads to evaporation rate of water which  contribute to the increase of trace metal in aqueous environmental through summer. The clear increase in value of heavy metal concentration, particularly at the two sites 3 and 6 compared with other sites  that leading to sewage water. the waste from Al- sadir general. Al-zahrawy  hospitals and the close oil refinery which lead to the river .The additional pesticides, industrial waste, etc, or by decomposition of plankton, diatoms and benthic organism [55]. 
The present study showed from table (3) value of heavy metal for Tigris river , (Co, Cu, Pb , Ni, V, Mn, Fe), and compared with determinant and standard criteria, For subjecting waste to the river according to the Iraqi standard number (417,2000), the level of (Fe, Mn, and Pb )in Tigris river exceeded the permitted level at all seasons and at all sites and in particular sites 3,and6. the level of cupper  was not exceeded the  accepted level at winter season (2009 and 2010),while it exceeded at summer season (2009 and 2010) at  site 6.For cobalt, results showed that concentration of cobalt was less than the permitted  level value, throughout winter (2009-2010) and summer 2010, and all sites except sites 6. While it exceeded at summer season  2009   at  sites  3 and 6. For Nickel, results showed that concentration of Nickel was less than the permitted  level   through  seasons  winter and summer 2010,and all sites except sites 3,6 and 7 during  winter season and  sites 1and 2 during summer season. While it exceeded at summer and winter season  2009  and all sites except  sites 1 and 2 during  winter season  and sites 1 during summer season.   
 	A large numbers of samples exceed the (32) sample, then  depending the high value of sewage water was taken at site  6  for  treatment by using filtration  by on sand locally  and absorption by granular activated carbon.  After  process using filtration and adsorption, then taking reading average. The percent  chemical  parameters  removal efficiency was calculated as follows:   RP( %) =[(Ci–Ct)/Ci]  x  100.  Where  RP removal percentage (%), Ci and Ct are the initial concentration and the concentration of chemical  parameters (ppm) after treatment. It has been found that using granular activated Carbon  filter which the removal efficiency from  carbon /sand  filter and  sand/Carbon filter  and sand  filter  consequently. The   concentration of the metals were observed in the order of Mn< Fe <Cu<  V< Ni <Co<pb. ( Table 4).





















Table 4 shows the conc. of removed material  before treatment and conc. after treatment at Site 6 and at a rate of 5 m/h and removal rates


	Test
	 Blank
	Filter1
	Filter2
	Filter3
	Filter4
	Removal percentage %

	
	
	
	
	
	
	Filter1
	Filter2
	Filter3
	Filter4

	NO3
	53.52
	1.1
	13.5
	18.5
	21.5
	97.95
	74.78
	65.44
	59.83

	PO4
	53.25
	9.5
	22.5
	29
	35
	82.16
	57.75
	45.54
	34.28

	Ca
	720
	300
	400
	510
	580
	58.33
	44.44
	29.16
	19.44

	Mg
	340.2
	155
	200
	260
	290
	54.43
	41.21
	23.57
	14.75

	K
	36.9
	12
	16
	22
	28
	67.47
	56.63
	40.37
	24.11

	CL
	1950.65
	950
	1100
	1300
	1650
	51.29
	43.61
	33.35
	15.41

	pb
	1.231
	0.001
	0.334
	0.443
	0.665
	99.91
	72.86
	64.01
	45.94

	Co
	0.175
	0.002
	0.065
	0.088
	0.112
	98.85
	62.85
	49.71
	36

	Ni
	1.244
	0.133
	0.566
	0.788
	0.866
	89.3
	54.5
	36.65
	30.38

	V
	2.56
	0.34
	1.33
	1.67
	1.88
	87.89
	48.04
	34.76
	26.56

	Cu
	1.267
	0.221
	0.669
	0.889
	0.955
	82.55
	47.19
	29.83
	24.25

	Fe
	9.278
	1.99
	5.1
	6.77
	7.22
	78.55
	45.03
	27.03
	22.18

	Mn
	1.835
	0.899
	1.224
	1.551
	1.599
	51
	33.29
	15.17
	12.88



It has been observed, that the higher removal percentage was with Nitrate as the removal efficiency reached 97.95   % for first filter and  74.78 %for second filter and 65.44  % for the third filter and 59.83 % for the fourth filter. The efficiency of phosphate reaches to  82.16% . For the first filter and57.75  % for the second filter  and  45.54%for the third filter and 34.28 %for the fourth filter. The efficiency of calcium  reaches to 58.33 % .for the first filter and44.44  % for the second filter  and 29.16  %for the third filter and  19.44  %for the fourth filter. The efficiency of magnesium  reaches to 54.43 % .for the first filter and41.21  % for the second filter  and 23.57  %for the third filter and  14.75 %for the fourth filter. The efficiency of potassium    reaches to 67.47 % .for the first filter and 56.63  % for the second filter  and 40.37  %for the third filter and  24.11 %for the fourth filter .The efficiency of  chloride   reaches to 51.29 % .for the first filter and 43.60   % for the second filter  and 33.35   %for the third filter and  15.41 %for the fourth filter. 
The   concentration of the content major  were observed in the order of Mg+2  < Cl- < K+ < Ca2+2 < PO4-3 <NO3-.It has been observed that the highest heavy metal removal Dawn for lead reaches to 99.91%  for the first filter and 72.86   % for the second filter  and 64.01 % for the third filter and  45.94 %for the fourth filter .  For Cobalt, the efficiency was 98.85% for the first filter, 62.85% for the second ,49.71% for the third, and 36.0% for the fourth.. The Efficiency of Nickel was 89.30%for the first and 54.50% for the second and 36.65% for the third and 30.38% for the fourth. The Efficiency of Vanadium   was 87.89%for the first and 48.04% for the second and 34.76% for the third and 26.56% for the fourth. then copper which the removal efficiency was 82.55% for the first filter and 47.19% for the second and 29.83% for the third 24.25% for the fourth  filter.   The Efficiency of iron removal was 78.55% for the first , and 45.03% for the second and 27.03% for the third and22.18% for the fourth.  The efficiency of manganese was reaches   to 51% for the first filter and 33.21% for the second filter and 15.17% for the third filter  and 12.88% for the fourth filter .The difference in removal efficiency between for some  chemical properties  and trace metal  for sample sewage water at sites 6. these  related to trace metal , and Distribution of element and  distribution of two phase and suspension [56-57]. The removal of trace metals, by filtration, and sedimentation, and adsorption. The suspended part of waste which were removal by sand in column filtration and the soluble metal removed by adsorption on activated carbon [58].   
 
 Conclusions 
1. The results indicate that the water in the study sites were ranged between hard and very hard. 
2. Tigris river was polluted with heavy metals (Fe, Mn, Ni, pb,Cu,Co and V) resulting from the impact of sewage wastewater that should be treated before direct discharge into the river especially at the sites 3 and 6   
3. The mono medium filter made of activated granular carbon  is proved to be more  efficient compared to di medium  filter   made of activated granular carbon and local sand  and mono medium filter  made  of  sand local for the removal of cations and anionic  and trace elements from sewage water.in order to produce water within quality comparable to that let by WHO. 
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29 22 | 32 233 24 23 | 257 | 236 | 224 [ 200 | 216 [ 202 | 235 [ 233 | 244 | 237
ppm | 0124 | 0101 | 0095 | 0075 | 0164 | 0122 | 0101 | 0.081 | 0421 | 0208 | 0241 | 0181 | 0201 | 016 | 0114 | 0099
ppm | 0182 | 0121 | 0095 | 00716 | 0209 | 0198 | 0192 | 0101 | 0573 | 0479 | 0358 | 021 | 0301 | 0252 | 0266 | 0159
ppm | 00219 | 002 | 0011 | 00098 | 00256 | 0022 | 002 | 0011 | 0076 | 004 | 0038 | 0025 | 0033 | 0027 | 0023 | 0017
ppm | 0078 | 0065 | 0039 | 0022 | 0085 | 0078 | 0047 | 0031 | 0395 | 0267 | 0217 | 0181 | 0127 | 0098 | 0.088 | 0.049
Fe ppm | 3613 | 2181 | 1636 | 1081 | 4630 | 2015 | 1881 | 1441 | 7.236 | 5435 | 4126 | 2985 | 5398 | 2991 | 2951 | 1891
Mo ppm | 05121 | 0421 | 0352 | 0151 | 0898 | 0751 | 0418 | 0321 | 1198 | 1164 | 0089 | 0798 | 1121 | 1014 | 0868 | 0674
v ppm 043 | 0321 0202 | 0144 | 052 | 0354 | 0251 | 0164 | 0811 | 0601 | 0302 | 0.200 | 0.582 | 038 | 0271 | 0.169
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Parameters | Unites ‘summer winter ‘summer winter ‘summer winter ‘summer winter

2009 | 2000 | 2009 | 2000 | 2000 [ 2010 [ 2000 [ 2010 [ 2000 | 2010 | 2000 | 2010 | 2000 | 2010 | 2000 | 2010

T °c 35 34 168 | 156 | 33 202 | 137 [ 125 [ 35 34 171 16 36 35 175 | 174

PH 9.1 82 | 808 | 704 8 751 | 73 74 8.6 791 | 804 78 9.2 8.1 805 | 79
EC mmolsen [ 161 | 136 | 153 | 122 | 811 | 641 | 76 567 | 165 | 151 | 164 | 128 | 16 135 | 152 | 125
Sal. ppt 0.9 075 | 055 | 038 | 43 386 | 41 3.62 1 0802 | 06 041 | 09 076 | 06 | 039
DO mg /L 2 380 | 352 | 445 | 09 272 | 205 | 294 | 197 | 352 | 274 | 323 | 206 41 342 | 412
™S ppt 077 | 062 | 068 | 061 | 36 264 | 333 | 242 | 091 | 063 | 083 | 061 | 077 | 062 | 062 | 06

BOD mg/L | 145 | 131 | 129 | 122 [ 315 | 291 | 265 | 248 | 152 | 126 | 138 | 143 | 114 95 93 s
S04 mg/L | 149 | 1394 [ 1211 | 1112 [ 2018 | 1821 | 1802 | 1682 | 1668 | 1522 | 1493 | 1351 | 1305 | 1315 | 1102 | 1023
a mg /L | 2034 | 1833 | 1988 | 1053 | 1951 | 1796 | 1900 | 1563 | 3132 | 2758 | 2071 | 1981 | 1550 | 1226 | 146 | 9176
TH mg /L | 2048 | 1866 | 1627 | 1484 | 3198 | 3120 | 2868 | 2608 | 2298 | 2065 | 1820 | 1640 | 1799 | 1626 | 1284 | 1258
Ca mg/L | 500 | 4357 | 3551 | 3111 | 720 | 6971 | 6061 | 5881 | 560 | 4952 | 4015 | 3415 | 480 | 4201 | 3164 | 2072
Mg mg /L | 1944 | 1891 | 1798 | 1718 [ 3402 | 3352 | 3202 | 2087 | 2187 | 2013 | 1987 | 1912 | 1457 | 1402 | 1201 | 1251
Na mg /L | 1145 | 1086 | 1056 | 989 | 1865 | 1754 | 1668 | 1523 | 1207 | 1141 | 1104 | 1031 | 1114 | 1035 | 1015 | 922
X mg/L [ 271 | 269 | 240 | 178 | 369 | 348 | 327 | 256 | 205 | 264 | 251 | 184 | 264 | 232 | 212 | 152
T8S mg/L | 821 | 704 | 278 | 263 | 210 | 1997 | 1802 | 1785 | o1 842 | 302 | 272 | 17 633 | 222 | 191
NO3 ug/L [ 3346 | 2878 | 17.74 | 1206 | 5353 | 4365 | 2019 | 1842 | 3446 | 301 | 1821 | 1341 | 3166 | 2668 | 17.01 | 11.91
™ mg/L | 0234 | 0201 [ 0224 [ 0099 [ 2121 | 1832 | 1021 | 0942 | 0251 | 0203 [ 0229 [ 0103 [ 0224 | 0198 | 0209 | 0086
NH3 mg/L | 0314 | 0121 [ 0007 | 003 | 2038 | 1432 | 0885 | 0613 | 0302 | 0162 [ 0103 [ 0032 [ 0197 | 0102 | 0094 | 0026
PO4 ug/L | 492 | 371 | 221 | 2807 | 5325 | 3748 | 415 | 2641 | 5537 | 375 | 381 | 299 | 3437 | 315 | 212 | 253
™ mg/L | 0055 | 0036 | 0049 | 0024 | 0540 | 0345 | 0533 | 0183 | 0059 | 0038 | 0057 | 0028 | 0039 | 0031 | 0038 | 0.021
s102 ug/L | 1314 | 4350 | 9589 | 3534 | 2107 | 9909 | 1322 | 69.25 | 1328 | 4639 | 9775 | 3725 | 129 | 4009 | 9101 | 2403
SAR 23 398 | 24 2.32 3 28 28 26 23 226 | 23 234 | 24 235 | 26 | 236
Pb ppm | 0241 | 0172 | 0122 | 0101 | 1231 | 103 | 0987 | 0801 | 0345 | 0201 | 0212 | 0145 [ 0181 | 014 | 0104 | 0092
N ppm | 0369 | 0281 | 0280 | 0166 | 1244 | 0031 | 0788 | 0573 | 0576 | 0383 | 0301 | 0201 | 0281 | 0231 | 0201 | 0144
Co ppm | 0033 | 0029 | 0025 | 0018 | 0175 | 0099 | 0082 | 0069 | 0036 | 0031 | 0020 | 0021 | 0029 | 0025 | 002 | 0014
Cu ppm | 0136 | 0102 | 0098 | 0056 | 1267 | 101 | 0096 | 0851 | 0258 | 0112 | 0198 | 0096 [ 0113 | 0081 | 0072 | 0045
Fe ppm | 5542 | 321 | 301 | 1896 | 9278 | 7521 | 5052 | 3891 | 6012 | 3451 | 321 | 1925 | 5021 | 2071 | 2881 | 1822
Mn ppm | 1123 | 1018 | 0898 | 0688 | 1835 | 1519 | 1325 | 1121 | 1135 | 1042 | 0046 | 0712 | 1119 | 1012 | 0807 | 0656
v ppm | 0602 | 0411 | 0302 | 0178 | 256 | 1841 | 148 | 1011 [ 0781 | 0501 | 0341 | 0203 | 0561 | 0371 | 0262 | 0166
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