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Δλخ��ϟا                                                                                                    Abstract 

  ΔϳϠϣϋ   ΔΟϟΎόϣ   دون  دϬϧ  ΔϠΟر  فΗ  ΎϬϫΎϳϣ  ϲصرϑ  اϲΗϟ  اϟصϲΣ   اϟصرϑ  ف󿿿οت   Ύϳϣه  ϳϳϘΗم   اϟرΔϟΎγ إϰϟ  ت ϫدف

 ΔϘΑγϣ   نϣο   Δϧϳدϣ  وصلϣϟب   اγΣ   دداتΣϣϟا  Δϳϗراόϟا   Δγودرا   ϊϣΗΟϣϟري   اϳΗϛΑϟذي   اϟن   اϛϣϳ  د   ن أΟوϳ  ΎϬϳف  

 Ϡϣت ϣ   ˴ηواϰϠϋ   ΔΗγ   ϊϗ  اΔϳϟΎΣϟ   اϟدراΔγ   أΟُرϳت   ا󿿿οϔϟت،  ϫذا  ρΧورة   ϣن  ΣϠϟد   اΔϳ΋ϳΑϟ  اϠΣϟول   ρرح   وϐϟرض 

  Αواϊϗ   2024  أذار  Ϭηر   وΔϳΎϐϟ  2023  أϠϳول  Ϭηر   ϣن  ϣد�ةوϠϟ  اϣϟوصل   ϣدΔϧϳ   فϲ  ا󿿿οϔϟت   Ύϳϣه   ϣصΎΑت   أΑϛر

 Δϧϳϋ  لϛϟ   رϬη  . ِ˷ϠΣُ تϠ   تΎϧϳόϟا   ًΎϳرΑΗΧϣ   سΎϳϘϟ   ι΋ΎصΧϟا   Δϳ΋Ύϳϣϳϛزوϳϔϟا   ϟوا ΔϳΟوϟوϳΎΑ   ϲΗϟت،  اϠϣη  ΔΟدر   ϲΗرارΣ  

  اΔϳοϣΎΣϟ  واϟداΔϟ  واΔϳϠϛϟ  واϟذاΔΑ΋   اΔϘϟΎόϟ   اϟصΔΑϠ  واϣϟواد   ϛدرةواϟ  اϬϛϟرΔϳ΋ΎΑ   واΗϟوصΔϳϠϳ   واΎϳϣϟه   اϬϟواء

  وγϋرϲΗ   اΔϳϠϛϟ   واγόϟرة   واΣηϟوم   واϟزϳوت   وϳΟγϛن ϸϟُ   واϲ΋Ύϳϣϳϛϟ   اϳΣϟوي   واϳΑϠρΗϣϟن  اϣϟذاب   وϳΟγϛن وا��ُ 

  واόϟدد   وا��ورثوفوΎϔγت   واΗϧϟرات   واΑϛϟرΎΗϳت د  ϳاϠϛϟورو   واϳγϳϧϐϣϟوم   اϳγϟΎϛϟوم   وأϳوΎϧت   واϳγϳϧϐϣϟوم   اϳγϟΎϛϟوم

ϲϠϛϟا   ΗϛΑϠϟϳΎϳدد  و   رϋΗϛΑϳ Ύϳون،   رϟوϘϟا   ً󿿿οن   فϋ  Δγوع    دراϧΗϟرياϳΗϛΑϟا   ϲف   ΔϘρϧϣ  Δγدراϟا   ΑΎ دامΧΗγ   ΔϳϧϘΗ  

Δϳ΋ϳΑϟا ΔϳϣوϧϳΟϟا . 

  مْ، ϳΑ  (11-27  )ن   Η   ΎϣراوΣت   اϟدراϣ  ΔγواϊϳϣΟ  ϊϗ  فϲ  اϬϟواء  Σرارة  درΔΟ  أن�   اΔϳϟΎΣϟ  اϟدراΞ΋ΎΗϧ  Δγ   أظϬرت و

 �ϣأΎ ΔΟرارة درΣ هΎϳϣϟت  اΣراوΗف Ύϣ  نϳΑ  (8-22  )،ْم  ϲϫن وϣο وϣϟت ااΎϔص Δϳϗراόϟرح اρϠϟ  Α رΎϬϧ򟿿Ύ . ϲن  فϳΣ  

γ  Ύم،/ϛϳΎϣروϧϳϣγز ϳΑ  (358-2182  )ن  Ύϣ   اϬϛϟرΔϳ΋ΎΑ  اΗϟوصϳϗ   ΔϳϠϳم   ϐϠΑت  �ϣم   أϳϗ  درةϛϟا  (رةΎϛόϟا  ) دϘت   فΣراوΗ  

Ύϣ   نϳΑ  (0.27-256  )NTU ،   نϋز   وϳϛراΗ   وادϣϟا   ΔΑϠصϟا   ΔΑ΋ذاϟا   ΔϳϠϛϟد   اϘغ   فϠΑ    Ύϫداϣ  نϳΑ Ύϣ(134-1091  )

Ηϟ   Ύر، /ϐϠϣم �ϣواد   أϣϟا   ΔΑϠصϟا   ΔϘϟΎόϟا   ΔϳϠϛϟد   اϘف  ϛϧΎ ت   ΎϫزϳϛراΗ   ΔόϔΗرϣ   ل󿿿Χ   ρوϘγ  رΎρϣغ   ا��ϠΑو   Ύϫداϣ   نϳΑ Ύϣ  

 . Ηϟر/ϐϠϣمϳΑ Ύϣ (204-1312.3 )ن  اΔϳϠϛϟ  اϟصΔΑϠ  اϣϟواد  Ηراϳϛز   ΗراوΣت  ϳΣن  فΗϟ  ϲر،/ϐϠϣم( 11-1178.3)

  وأϬηر   ϣواϊϳϣΟ   ϊϗ   فϲ   اϲόϳΑρϟ  اϣϟدى   ϣοن   ت ϛϧΎ  اΔϳοϣΎΣϟ   اϟداϳϗ  Δϟم   ن� أ  إϰϟ   اΔϳϟΎΣϟ   اϟدراΞ΋ΎΗϧ  Δγ   أΎηرت و

Δγدراϟا  ϲϬف   ϊϘΗ  نϣο  دىϣϟ(7.5-6.37)  ا،  Ύ �ϣز  أϳϛراΗ   ُنا��ϳΟγϛذاب   وϣϟا  ϲه  فΎϳϣϟد   اϘف  ϛϧΎ ت  ΔόϔΗرϣ   ًءΎΗη  

ΔοϔΧϧϣ   ًΎϔϳرΧ    نϳΑ  Ύϣ تΣراوΗ   اϳΑϠρΗϣϟن   Ηراϳϛز  ن� أ  إϰϟ   اΞ΋ΎΗϧϟ  أΎηرت Ηϟ  .  Ύϣϛر /ϐϠϣم(  7.42-0.096)إذ 

اΧϟوصر(   ΎϬϧ򟿿ΎرρϠϟ  Αرح  اόϟراΔϳϗ  اΣϟدود   ΎΧرج  ت ϛϧΎ  وϳΟγϛن ϸϟُ   واϲ΋Ύϳϣϳϛϟ  اϳΣϟوي Ηراϳϛز Οϣرى    )ϋدا 

Ηϟ  . Ύر /ϐϠϣم(  1175  ،  618)   اΗϟواΗ   ϰϠϋ  ϲϟراϳϛز اϟ  أϰϠϋ   وϠΟγُت  �ϣز   أϳϛراΗ   وتϳزϟوم   اΣηϟد   واϘت   فΣراوΗ   Ύϣ  

 . Ηϟر/ ϐϠϣمϳΑ  (0.53 -148.4 )ن

  وϐϠΑت   اγόϟرة  Ηراϳϛز   όϣد��ت   γΣب   Οداً   γϋرة  Ύϳϣه  إγϋ   ϰϟرة  Ύϳϣه  ϣن  اΔϳϟΎΣϟ  اϟدراΎϳϣ   ΔϘρϧϣ  Δγه  صϧϔُت 

Αد��ϐϠϣ/Ηϟ  Δϟم (  162.5-273.33) 3CaCO،  Ύر  �ϣز  أϳϛراΗ   تΎϧوϳور  أϠϛϟاϳ  ت دΎΗϳرΑϛϟرات   واΗϧϟوا  

  اΗϟواϫ  ϰϠϋ   ϲϟن Ηراϳϛز   أϐϠΑ  ϰϠϋت   ذ إِ   ،ΎϬϧ򟿿ΎرρϠϟ  Αرح  اόϟراΔϳϗ  صΎϔت ااϣϟو  ϣοن   ت ϛϧΎ   فϘد   وا��ورثوفوΎϔγت 

  ΔοϔΧϧϣ   ت ϛϧΎ  فϘد  واϳγϳϧϐϣϟوم اϳγϟΎϛϟوم  أϳوΎϧت  Ηراϳϛز  وϋن. Ηϟر/ϐϠϣم( 3.71 ، 25.9 ، 436.94 ، 350)

 ΔΣϟΎري   وصϟ   تΎϋزروϣϟت   ذ إِ   اϐϠΑ  ϰϠϋز   أϳϛراΗ نϫ  ϰϠϋ   ϲϟواΗϟم(  66  ،   96.1)  اϐϠϣ/ رΗϟ .  وϛϧΎ ت   Δϣϳϗ   ددόϟا  



 

II 
 

ϲϠϛϟا  ΗϛΑϠϟϳΎϳدد  و  رϋΗϛΑϳΎϳون  رϟوϘϟا   ΔόϔΗرϣ  ϲض   فόΑ  رϬηأ  ϊϗواϣو  Δγدراϟا  ΔϳϟΎΣϟت   ذ إ  اϐϠΑ  ϰϠϋداد   أϋا��  

(3*610 ، 285*410  )ΔϳϠΧ/لϣ   ϰϠϋ ϲϟواΗϟا . 

 ذ إِ   رϳΎϳاΗγϣϟ  ΗϛΑϟوΎϳت   ΎϔΗϣوγϧ   ΔΗب   اϟدراΔϘρϧϣ  Δγ  ف󿿿οت   Ύϳϣه  Δϧϳόϟ  اϧϳΟϟوΔϳϣ اϳϠΣΗ   Δϳ΋ϳΑϟل  Ξ΋ΎΗϧ  أظϬرت و

ϛϧΎ ت  ΔΑόη  (Proteobacteria  )ϲϫ  دة΋Ύγϟا   ϲه  فΎϳϣ   ت󿿿οϔϟا   ΔΑγϧΑ  82.9%،  ΎϣϧϳΑ   لΟγ  ϑصϟا  

(Epsilonproteobacteria  ) ΔΑγϧ  42.7%،   ΔΑΗرϟوا   (Campylobacterales  )ΔΑγϧ  42.7  % ΔϠ΋Ύόϟوا  

(Campylobacteraceae  ) ΔΑγϧ  41.1%،   Ύ �ϣس   أϧΟϟري   اϳΗϛΑϟد   ا΋Ύγϟد   اϘف   ϛ نΎ  (Arcobacter  ) ΔΑγϧΑ  

39.9 .% 
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Abstract 
The study aimed to evaluate the sewage wastewater which is discharging into the 

Tigris River without a prior treatment process, within the city of Mosul According to 

Iraqi standards for wastewater disposal and studying the Bacterial community that 

may exist on it, for the purpose of proposing environmental solutions to reduce the 

danger of wastewater, The current study consisted of six sites that include the largest 

water outfalls, for the period from September 2023 to March 2024. The samples were 

collected monthly and examined in vitro to measure the physiochemical and 

biological parameters, which included: air and water Temperatures, Electrical 

Conductivity, Turbidity, Suspended, Dissolved and Total solids, pH, Dissolved Oxygen, 

Biological and Chemical Oxygen Demands, Oils and Grease, Total Hardness, Calcium 

and Magnesium hardness, Calcium and Magnesium ions, Chloride, Sulfate, Nitrate, 

Orthophosphate, Total Bacteria Count, Total Coliform Count. In addition to studying 

the bacterial diversity in the study area using Metagenomic technology. 

The results showed that the air temperature in all sites ranged between (11-27) C°, 

while the water temperature ranged between (8-22) C°, which considered within the 

Iraqi standards for drainage into rivers. While the Electrical Conductivity values were 

ranged between (358-2182) µs/cm. In terms of the turbidity values ranged between 

(0.27-256) NTU, and the Dissolved Solids concentrations reached (134-1091) mg/l, As 

for Suspended Solids, concentrations were high during rainfall which reached (11-

1178.3) mg/l, although Total Solids concentrations reached (204-1312.3) mg\l. 

The results indicated that the values of the pH were within the normal range in all 

locations and months of the study as they fell within the range (6.37-7.5), while the 

concentrations of Dissolved Oxygen in water were high in winter and low in autumn 

(0.096-7.42) mg/l. The results also indicated that the concentrations of the Biological 

and Chemical Oxygen Demands were recognized above the Iraqi standards and their 

values were recorded (618, 1175) mg/l respectively. The concentrations of Oils and 

Greases ranged between (0.53-148.4) mg\l. 



 

b 
 

The collected water samples in study area was classified hard water to very hard 

according to the average hardness values and amounted to (162.5-273.33) mg/l. As 

for the concentrations of Chloride ions, Sulphate, Nitrate and Orthophosphate they 

were within the Iraqi standards for disposal into rivers, As the highest values reached 

(350, 436.94, 25.9, 3.71) mg/L respectively. Concerning the concentrations of calcium 

and magnesium ions, they were low and suitable for irrigation of crops, As their 

highest values reached respectively (96.1, 66) mg/l. The values of Total Bacteria and 

Coliform  Count were also high in some months and locations of the current study, As 

their highest values reached (3*106, 285*104) cells/ml respectively . 

The results of metagenomic analysis of a wastewater sample from the study area 

showed varying percentages of bacterial levels, Where the phylum (Proteobacteria) 

was the dominant bacterial phylum in wastewater at a percentage of 82.9%, While 

the class (Epsilonproteobacteria) a percentage of 42.7%, The order 

(Campylobacterales) a percentage of 42.7% and the family (Campylobacteraceae) a 

percentage of 41.1%, While the dominant bacterial   genus was (Arcobacter) with a 

percentage of 39.9% . 

 

 

 

 

 

 


