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Abstract 

The current study aims to determine the level of pollution of the water of the 

Euphrates River in the city of Fallujah in Anbar Governorate, for the period (2019-2020), by 

conducting analysis of water samples taken monthly from three sites distributed along the 

course of the river within the study area, these analyzes included the following indicators: PH, 

degree of turbidity, electrical conductivity, total dissolved salts. It also included positive ions 

(sodium, calcium, potassium, and magnesium), And negative ions (chlorides, sulfates, 

phosphates, nitrates),based on the results of these analyzes, the indicators were tracked, As it 

was found through the results of the analysis of pollution indicators that all of these indicators 

were within the permissible limits, Except (degree of turbidity, electrical conductivity, and 

total dissolved salts), It was outside the limit permitted locally and internationally, this is due 

to the influence of Lake Tharthar and the water filtering channels, household waste. In 

addition to all this, the industrial wastewater discharged into the sewage network, and then 

into the river’s water, than confirms the seriousness of the ecological situation of the 

Euphrates River and threatens its low suitability for domestic use. 

Key words: pollution, the Euphrates River, the city of Fallujah. 

 

INTRODUCTION 

Water is the secret of life on planet Earth, and there is no life without water, as God 

Almighty said: {And We have made from water every living thing},(1) The water was still 

and will remain the basis of life and prosperity, however, the development of human 

capabilities and the mishandling of water resources - especially in recent decades - have 

created a pollution problem that is getting worse every day, coinciding with the increase in 

population numbers and the increase in the demand for water, so that water pollution has cast 

a shadow on public health in most parts of the world. And water pollution: it is the change in 

the natural characteristics of water quality as a result of its continuous exposure to various 

pollution sources, which leads to a lack of suitability for human use and the aquatic organisms 

in which they live. Therefore, through this research, we will try to study the sources of 

pollution of the water of the Euphrates River in the city of Fallujah, especially humanity, to 

determine the level of pollution there. 

Study problem: The research problem is represented by the following question: (Is the water 

of the Euphrates River exposed to pollution in the city of Fallujah)? 

Study hypothesis: The main hypothesis is formulated in light of the main problem as 

follows: (The water of the Euphrates River in the city of Fallujah is exposed to many sources 

that pollute it, especially humanity). 
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Study objective: The research aims to study pollution in the Euphrates River through: 

1- Study the most prominent natural characteristics of the study area. 

2- Detecting the sources of pollution that affect the water quality in the study area. 

3- Identifying the most important physical and chemical pollutants in the water of the 

Euphrates River. 

The importance of the study: The Euphrates River acquires special importance in the city of 

Fallujah, as it is one of the main sources of water in the region characterized by drought, 

which makes its water  very necessary to meet the various requirements. 

       (1)Surat al-Anbiya ', from verse 30 

 

The location of the study area: 

The city of Fallujah is located between latitudes (21, 17, 33, 22, 2, 

and 33) north, And between longitudes (44.17, 43- 22, 49 and 43) to the east, Map (1). It is 

bordered to the west by the capital Baghdad, and to the east by the center of Anbar 

Governorate, Ramadi, it occupies a spatial area of (30 km2) and a percentage of (0.71%) of 

the district's area amounting to (4205) km2, The Euphrates River crosses it from its 

northwestern borders, and ends at the southeastern borders. Its length within the city limits is 

about 8.5 km. The city of  Fallujah  includes twenty residential neighborhoods, all of which 

are clustered on one side, which is the eastern side of the Euphrates. 

Map No. (1) 

The geographical location of Fallujah from Iraq and Al-Anbar Governorate. 
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Source: Ministry of Resources, General Authority for Survey, Iraq Administrative 

Map, Scale 1000000: 1 for the year 2010. 

 

Study structure: The research included the following axes: 

 First: the natural characteristics of the study area. 

 Second: Sources of pollution of the Euphrates River water in the city of Fallujah. 

 Third: The qualitative characteristics of the water of the Euphrates River. 

First: the natural characteristics of the study area: 

The study of natural characteristics is essential, it is not possible to establish 

any geographical structure without it, whatever its objectives, where these 

characteristics work together or separately in affecting the quality of the water of the 

Euphrates River in the city of Fallujah, it can be summarized as follows: 

1- Geology of the study area: 

The geological nature and rock formations that the  Euphrates river passes through 

has an important effect in determining the nature of the river that runs along the line 

separating the western and southern desert(2), the fact that the nature of rocks affects the 

seepage processes and the volume of surface runoff, as well as their significant impact on 

water quality as a result of the processes of erosion, dissolution, decomposition and oxidation. 

Some of them do not resist the presence of water and dissolve in it, thus transferring its 

chemical properties to the water, so if the rains fall and the water runs on the surface or into 

the soil and rocks; It works to dissolve the salts present in it, then transfer them in the form of 

solutions to rivers.(3) 

The ages of the exposed rocks in the study area extend from the Miocene age to the 

present time, as it is divided into many secondary units, most notably the following: 

 

 

 

(2)
WahranMoneimMasoud Al-Janabi: Investigation of some chemical and bacterial pollutants in the waters of 

the Euphrates River from Ramadi to Fallujah and the Lake Tharthar and Habbaniyah, unpublished Master 

Thesis, Faculty of Science - Anbar University, 2008, p. 5. 
(3)

Sabah AbboudAati, Faisal Abd Munshad: The Impact of Geographical Factors on the Spatial and 

Temporal Variation of Shatt Al-Arab Salinity for the Period (1983-1994), Journal of the College of 

Education, Issue Two, 2009: P.853. 

 

A. Anjana Formation: This formation dates back to the Upper Miocene. It mainly 

consists of limestone sand, clay, and silt.(4) 

B. late quaternary sediments: These sediments cover a large part of the Euphrates River 

basin, and are generally composed of silt and clay, as well as limestone and 

sandstone, and the quaternary deposits are represented by terraced river sediments, 

valley filling sediments, and flood plain sediments.(5) 
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2- Surface: 

The surface of the study area is an extension of the sedimentary plain, which is 

characterized by a flat surface, as its surface slopes  quietly towards the east in the area 

bounded between the Saqlawiyah creek and the Euphrates River. The rate of elevation in the 

study area ranges between (40-60) meters above sea level. 

The lands south of the Euphrates are characterized by severe terrain, irregularity of 

the surface, and many meanders, As the altitude values ranged between (50-70) meters above 

sea level, and represented in this part a group of terrestrial shapes (hills, depressions, valleys). 

It is clear from the above that the flatness of the surface in the city of Fallujah has led 

to the large meanings of the Euphrates basin and its branches, the width of its streams, and the 

frequent leakage due to the slow flow, which in turn is reflected in the quantity and quality of 

water. 

3- Climatic characteristics: 

The location of the study area in relation to latitude to the north has an effect on the 

intensity of solar radiation and the amount reaching the surface of the earth, and then 

determining the thermal characteristics of the study area. 

Table (1) shows that the annual rate of the amount of solar radiation reaching the 

surface of the earth in the study area reached (440.6) calories / cm2 / day for the period 1990-

2018. 

 

(4)
Baday, the Regional Geology of Iraq statigophy and paleology raphy Vol, state organization 

Forminerols Dar Al-Ketib publishing house, Baghdad, 1980, p. 195 . 
(5)

Duraidn B. Deikran the geology of Baghdad quadmgie state establishment of geological survey and 

mining, Baghdad 1993, p. 3. 

 

The amount of solar radiation for the months from April to the end of September 

amounted to (575.8) calories / cm2 / day, which leads to an increase in the general average 

temperatures during those months. 

And the increase in the amount of solar radiation and heat causes an increase in the 

water temperature, and an increase in the evaporation process, which in turn is reflected in the 

increase in pollutant concentrations in the water of the Euphrates River. 

The annual average of wind speed in the region is (2.2) m / s, and their rates increase 

as we advance towards the summer season, as the monthly (June and July) recorded the 

highest rates of wind speed by (2.8) m / s, while it decreased during the two months. 

November and December) to reach (1.6) m / s. 

The wind affects some characteristics of the water of the Euphrates River in the study 

area, especially in the summer when the dry, hot northwest winds of high speed prevail, It 

contributes to an increase in evaporation rates, which is negatively reflected in the decrease in 

the levels of these waters and the increase in the concentration of pollutants and dissolved 

materials, especially salts. 

With regard to the annual total rainfall, it reached (116.8) mm, which is generally few 

and fluctuating from month to month, and from year to year, It should be noted that the 

contribution of rainwater to feeding the Euphrates River in the study area is small, which 

contributed to the precipitation of dissolved and suspended solids in it, Therefore, rains wash 

the soil and wash away all the pollutants accumulating on the soil to the Euphrates River, 

which effectively affects the quality properties of the river water. 
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The rates of evaporation vary in distribution over the months of the year, and it is 

generally characterized by high, as the total annual evaporation rate is (2844.3) mm in the 

Ramadi station, In this way, it exceeds the rates of rain, which is reflected in the increase in 

salt concentrations in the river water, especially during the summer season, which leads to a 

deterioration of the water quality. 

Hence, we see the extent of the interconnectedness between the elements of climate in 

affecting the quality of river water. 

 

Table No. )1) 

Monthly and annual rates for a number of elements of the climate in Ramadi station 
* for the period (1990- 2018( 

 

Months 

Solar 

radiation 

kcal / cm 

/ day 

Wind 

Temp. 

/ ° C 

 

Precipitation / 

mm 

 

Evaporation 

/ mm 

 

Speed 

m / s 

January 230,8 9,5 19,6 68,9 1,9 

February 319,1 10,7 21,2 100,2 2,3 

March 418,9 15,3 14,9 179,9 2,5 

April 500,1 21,9 12,5 214,8 2,4 

Mays 569,4 27,1 3,6 307,2 2,5 

June 639,6 31,2 - 377,3 2,8 

July 629,5 33,9 - 445,8 2,8 

August 609,9 32,4 - 395,8 2,1 

September 506,4 29 0,4 330,3 1,9 

October 364,1 24,1 9,3 218,2 1,7 

November 272,9 16,7 15,5 124,3 1,6 

December 227,5 11,3 19,8 81,5 1,6 

annual 

rate 
440,6 21,9 116,8 2844,3 2,2 

 

 
Source: General Authority of Meteorology and Seismology, Climate Section, 
unpublished data. 
* The Ramadi station was relied upon because it was not possible to have a station in 
Fallujah. 

 

4- The Soil: 

The importance of soil is highlighted by its effect on the quantity and quality of 

water. Soil characteristics, quality, texture and depth determine the degree of its permeability, 

which in turn affects the elements of the hydrological cycle starting from runoff and 

percolation to groundwater, ending with evaporation, as the interaction between water and 

soil components contributes to an increase in the dissolved salts in the water, due to the 

dissolution of some organic and mineral substances contained in soils in the water. 

The soil of the study area was formed as a result of sedimentation of various materials 

from rock crumbs, organic materials, and dissolved 
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salts that were mainly transported from the waters of the Euphrates River, especially during 

the flood season, as well as sediments carried by the winds from different regions. 

In general, the soil of the study area can be divided into two types: 

 The Soil of river levee: It represents the soils that formed the Euphrates River, and it 

often rises in the surrounding areas by about 2-3 m. It is characterized by a medium 

texture that is easy to drain, While the neighboring soils are characterized by low and 

poor drainage, because their texture is soft and light, which made them places for 

collecting water for domestic use, which increases the groundwater level, which 

negatively affects the quality of the water of the Euphrates River in the city of 

Fallujah. 

 The soil of gypsiferous gravel: It represents the northern, eastern, and southeastern 

parts of Fallujah city. It has a rough texture that makes it well-drained soil, However, 

the high percentage of gypsum and salts in these soils left negative effects, Especially 

in low-lying areas where the water table is high, and this also has a negative impact 

on the quality of river water through the infiltration of groundwater towards the river. 

5- The Natural plant: 

Natural vegetation affects river drainage, through evaporation  and leakage losses, 

flow velocity, and soil erosion. The green belts surrounding the river can reduce evaporation 

losses by 15%,(6) In addition, the plants obstruct the flow, 

This increases leakage losses, as well as cohesion of levee stream soil, It reduces the 

erosion process, the erosion of the soil, and the amount of suspended matter in the river. 

In general, the study area is characterized by the presence of many natural plants that 

spread and grow along the course of the 

 

(6)
Safaa Abdul Amir Rushham Al-Asadi: Evaluation of the role of the Umm Al-Maarik River in the 

development of water resources, an "unpublished" MA Thesis, College of Education - University of Basra, 

2000: p. 45. 

 

Euphrates River and its branches, water channels, and drains, and the islands in it, and the 

advantage of these plants being dense and evergreen, due to the permanent abundance of 

water, the most important of which are:Reed, sedge, willow, twinkle, some weeds, witchcraft, 

, and other plants spread along the main riverbed. Image (1). 

Added to this are the aquatic plants immersed in the water, represented by Algae and 

Ceratophyllum. 

Despite the positive role of plants, which was mentioned, they have a negative role, 

as reducing and reducing the speed of water flow in them leads to an increase in sediment 

accumulation in their bottoms, and thus leads to an increase in the concentrations of pollutants 

and sediments in the stream water. 
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Image (1) 

Reed plant propagation On the side of the Euphrates River in the city of Fallujah 

Source: A field study on 9/15/2020 
 

Second: Sources of pollution of the Euphrates River water in the city of Fallujah. 

The importance of water pollution comes as a result of the multiplicity of pollution 

sources, which lead to sabotage of water resources and reduce their quality, as the water of the 

Euphrates River in the city of Fallujah suffers from many sources of pollution, especially 

mankind, and the most important of which are: 

1- Pollution from wastewater: 

 

Sanitation contributes significantly and effectively to the deterioration of the quality 

of the water of the Euphrates River in the city of Fallujah, as a result of the drainage of water 

brought into the riverbed by the sewage system, Institutions, hospitals, and others have a 

unified system, and drain them directly into the water of the Euphrates River, which leads to 

the addition of many pollutants to the river, as the human need for water and its daily use in 

various fields makes it acquire impurities and pollutants called heavy water.(7) 

The amount of these pollutants has increased in recent years, as a result of the 

continuous increase in population numbers, The amount of wastewater discharged into 

the Euphrates River in Fallujah for the period 2019- 2020 has reached (10,000) m3 / s.(8) 

Image (2). 

It should be noted that most of the filtration, purification and treatment units are idle, 

which leads to the tyranny of sewage over the plant's soil, and then contamination and 

impeding the rest of the plant's operations, on the one hand, and to pollution of the Euphrates 

River water as a result of not treating this water on the other hand. 
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(7)
MiladJasim Muhammad Al-Araji: Pollution of Surface Water in Najaf Governorate and Its Impact on 

Humans, Journal of the College of Education, Fourth Issue, 2017, p.13. 
(8)

Fallujah Sewage Directorate, Technical Section, unpublished data, 2020. 

 

 
 

2- Pollution from car wash garages and change cars oil: 

Most of the shops in the city of Fallujah, which are close to the riverbed, carry out 

unregulated work that violates environmental conditions, As washing water and oils are 

discharged into the sewage streams, or directly towards the river, This means adding new 

pollutants to the river that are very dangerous from cleaning agents from shampoos. Oily 

substances that affect human health. 

 

3- Pollution with random solid waste: 

The water of the Euphrates River in the city of Fallujah is exposed to solid waste 

pollution randomly by some people, unaware of the environmental impact that befalls them, 

Glass and plastic drink bottles, papers, tissues, and other waste are thrown away. Image (3). 

Without taking into account health and environmental conditions. 

Accordingly, it can be said that the River side, especially the Euphrates, have become 

today a dumping ground, with the absence of 

Image (2) 

Sewage water from a sewage that flows Euphrates River in Fallujah into the. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Field study on 9/15/2020 

Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Volume 22, Issue 11, November - 2020 Page-1296



 

environmental control, as the weight of solid waste in the city of Fallujah has reached (500- 

600) tons per day for the period 2019-2020.(9) 

Thus, it represents another source of pollution of the Euphrates waters, as well as 

distorting the aesthetic image of the course of the river. 

 

 
4- Pollution from industrial wastewater: 

The city of Fallujah is characterized by industrial activity that has a limited impact on 

water characteristics, whether in quantity or quality, and the reason for this is due to the city's 

lack of medium and large industries, There are a number of small industries in the region, 

most of them local industries. They change the quality of river water by discharging their 

industrial waste directly into the riverbed without treatment, Which leads to an increase in the 

pollutant elements released from some industries to the river water, to a degree that exceeds 

the permissible limits, as 1 m3 of polluted water contributes to 40-60 m pollution(10), In 

general, it can be said that the polluted water 

 

(9)
Fallujah Municipality Directorate, Environment Department, unpublished data, 2020. 

(10)
Safia 

Shaker Maatouq Al-Mutawari: Shatt Al-Arab Hydrological Characteristics and Water Investments, 
Master Thesis "unpublished", Faculty of Arts - Basra University, 2006: pg. 82. 

Image (3) 
Solid waste in the course of the Euphrates. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: A field study on 9/15/2020 

Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Volume 22, Issue 11, November - 2020 Page-1297



 

resulting from the various industrial processes in the city of Fallujah ends up in two roads that 

eventually flow into the Euphrates River: 

 The first: It is to dump that water without treatment into the nearby drains, 

which is the most general  possibility. This is what we actually see in the 

industrial district, which is the largest neighborhood in the city of Fallujah, 

where there are many dairy, leather and tanning factories in this 

neighborhood, as well as minor and bright factories, and these factories all 

discharge their pollutants from industrial wastewater to the sewage network 

that ends up The termination of the Euphrates River, in addition to the private 

laboratories inside the homes, and this is what the researcher reached through 

a personal interview with the engineer Ayoub Farhan Abed, director of 

Fallujah sewers on 10/14/2020, as he explains to her the extent to which these 

laboratories exceed environmental control, by throwing For industrial waste 

inside the sewage network, and all of this is against the law. 

 The second: It is transported through the sewage networks to the treatment 

plants, and then ends at the Euphrates River. In both cases, the damage to the 

ecosystem in general from these wastes is very serious, as they contain waste 

and harmful chemicals that must not be dumped into drains, and they must 

not be transported and treated with wastewater resulting from these 

household uses of water. 

Third: The qualitative characteristics of the water of the Euphrates River. 

It is possible to determine the level of pollution of the Euphrates water and its spatial 

and temporal variation within the city of Fallujah through the data of these indicators whose 

results are shown in Table (2). 

On the spatial level, water samples were taken from three sites distributed along the 

river course in the city. The first site represents the north side, the second site represents the 

city center, and the third site represents the south. 

As for the temporal level, water samples were taken from the course of the Euphrates 

River in four periods for the period 2019-2020, as samples were taken at certain times of 

winter (January), spring (April), summer (July), and autumn(October).These indicators can be 

summarized as follows: 
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Table (2) 

The concentration rates of some specific characteristics of the water of the Euphrates 

River in the city of Fallujah for the period 2019-2020 

Sites 

Elements 

The first site 

(Northern) 

The second 

site 

(the middle) 

The third site 

(Southern) 

 

Rate 

PH 7,6 7,7 7,5 7,6 

Tur. 

Turbidity unit 
16,8 17,9 17,8 17,8 

E.C 

micromos/ cm 
922 926 925 924 

TDS 

Mg / l. 
470 472 472 471 

Na 

Mg / l. 
57 56 55 56 

Ca 

Mg / l. 
111 113 112 112 

Mg 

Mg / l. 
40 45 35 40 

K 

Mg / l. 
3,7 4,1 3,9 3,9 

Cl 

Mg / l. 
127 125 122 125 

So4 

Mg / l. 
255 259 256 257 

Po4 

Mg / l. 
3 3,2 3,5 3,23 

No3 

Mg / l. 
2,8 2,9 2,9 2,9 

 
Source: Field study, results of laboratory analysis of samples taken from the Euphrates 
River water for the above stations in Fallujah Water Project Laboratory. 

 

1. Power of hydrogen (pH): It is clear from Table (2) that the average power of hydrogen 

(pH) in the water of the Euphrates River within the city of Fallujah reached (7.6), and this 

means that the river’s water tends to have a simple basic characteristic due to the presence 

of dissolved carbonate and bicarbonate compounds in the water. 

2. Turbidity (Tur): The average degree of turbidity in the water of the Euphrates River is 

about (17.8) turbidity units, and this means that it exceeded the permissible limit, 

amounting to (NTU5) due to an increase in the suspended substances in the water column, 

resulting from the discarded industrial waste and sewage Where all contribute to raising 
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the turbidity of the river water. 

3. Electrical conduction (EC): It is evident from Table (2) that the water of the Euphrates 

River in the study area is relatively abundant, and it is higher than the internationally 

proposed limits for its use in drinking quantities, which is (500) ppm. This rise is due to 

the effect of wastewater discharged into the river, and the water coming from Tharthar 

Lake, which is characterized by high salinity, has a role in raising the values of electrical 

conductivity in the river water. 

4. Total Dissolved Solid (TDS): It is evident from Table (2) that the average concentration 

of total dissolved salts in the water of the Euphrates River is characterized by an increase, 

as the increase in salinity in the river, and it reached higher limits than the international 

limits for drinking water, is due to human activities and the presence of industrial 

establishments, so its rate reached (471) Mg / l. 

5. Sodium (Na): It is evident from Table (2) that the sodium ion values in the water of the 

Euphrates rose at a rate of (56) mg / liter, but they did not exceed the permissible limit of 

(200) mg / liter. This is due to the effect of the civilian waste dumped into the river, which 

increases the sodium ion percentage. 

6. Calcium (Ca): It is evident from Table (2) that the calcium ion values in the water of the 

Euphrates River have increased significantly, but this rise did not exceed the permissible 

limit of 200 mg / liter, as its rates reached (112) mg / liter. The reason for the rise is due to 

gypsum rocks and dolomite, the main source of calcium in the rock formations that make 

up the river basin, These rocks form the main source of calcium ion for the Euphrates 

water supply due to its high solubility. 

7. Magnesium (Mg): It is evident from Table (2) that the magnesium ion values increased 

in the Euphrates water, reaching rates of (40) mg / liter, but it did not exceed the 

permissible limit of (50) mg / liter. The reason for the increase is due to the human waste, 

including sewage and industrial water, that is discarded into the riverbed without prior 

treatment. 

8. Potassium (K): It is evident from Table (2) that the potassium ion values in the Euphrates 

water increased at a rate of (3.9) mg / liter, but it did not exceed the permissible limit, The 

reason for the rise is due to the impact of the heavy water that is dumped into the river 

water. 

9. Chlorides (Cl): Table (2) shows an increase in the concentration of chloride ion in the 

river water, at a rate of (125) mg / liter, but this rise did not exceed the permissible limit 

of (250) mg / liter, and the reason for the rise is due to the effect of the residues 

Households that are dumped into river water, and because chlorine is used as a sterilizer 

for water that is used for daily consumption, this water is generally returned to the river 

and thus causes an increase in its concentration in the water. 

10. Sulfate (So4): It is clear from Table (2) that the sulfate ion values in the water of the 

Euphrates rose at a rate of (257) mg / liter, but it did not exceed the permissible limit of 

(400) mg / liter, and the reason  for the rise is due to To the effect of the soil quality of the 

Euphrates River basin, as it contains high levels of sulfates due to the presence of gypsum 

and salts in it, in addition to that which is discarded from untreated wastewater directly to 

the river. 

11. Phosphate (Po4): It is evident from Table (2) that the values of phosphate ion in the 

water of the Euphrates have exceeded the permissible limit of (0.7) mg / liter, as their 

rates reached (3.23) mg / liter, and the reason for the increase is attributed to The effect of 

containing wastewater on the residues of materials that this ion enters in its composition 
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(washing powders and detergents). 

12. Nitrate (No4): It is clear from Table (2) that the rate of nitrate ion in the water of the 

Euphrates reached (2.9) mg / liter, meaning that it did not exceed the permissible limit of 

(50) mg / liter, and the reason 

 

for the decrease is due to the possibility of It is absorbed by the algae present in the 

water. 

 

Conclusions 

1- The effect of the natural characteristics of the study area, represented by the 

geological structure, the surface, the climatic characteristics, the soil, and the 

natural plant on the quantity and quality of the Euphrates water. 

2- The geographical location of the study area is the general framework in which the 

natural characteristics of this area were represented, and its effect is evident in 

placing the area within the arid climate, which had the effect of increasing the 

concentration of salts in the river water. 

3- The multiplicity of pollution sources in the city of Fallujah, especially the human 

population, as these sources are loaded with high concentrations of pollutants 

affecting the quality of river water. 

4- The waters of the Euphrates River are exposed to pollution by solid waste 

extending on the outskirts of the city of Fallujah. 

5- The random use of water and dumping of industrial waste into the sewage 

network contributed to raising the level of pollution in the Euphrates. 

6- The levels of pollution in river waters vary according to the qualitative indicators 

(chemical and physical). 

 

Recommendations 

1- Issuing laws and legislations related to river water management to ensure the 

reduction of multiple aspects of pollution to preserve health and the environment. 

2- Control of multiple sources of pollution, especially human, through the treatment 

of waste. 

3- Establishing a station to purify and sterilize industrial wastewater, especially in 

the Industrial District, as it has a major impact on the pollution of river water in 

Fallujah. 

4- Treating wastewater and utilizing its water after completing the treatment 

process. 

5- Cleaning the riverbed from sediments and unwanted vegetation from time to time 

to preserve the river from the accumulation of mud and the deterioration of its 

quality. 

6- Deepening the river course through dredging and cleaning operations, in order to 

maintain the water flow in the river and prevent its pollution. 
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