
 

 انخلاطخ

رٕاخّ يسطبد . يعبندخ يٛبِ انظشف انظسٙ أزذ انعُبطش فٙ انسذ يٍ رهٕس انًٛبِ فٙ أ٘ ثهذ رعذ

ززٗ اٌٜ ، لذ . فٙ انعشاق رسذٚبد كجٛشح ثغجت الإداسح غٛش انغهًٛخيعبندخ يٛبِ انظشف انظسٙ 

رى أخز . يسطبد يعبندخ يٛبِ انظشف انظسٙ ْزِ انًهٕس انشئٛظ نهًغطسبد انًبئٛخ فٙ انجلاد رعذ

يعبندخ يٛبِ انظشف انظسٙ فٙ انغًبٔح انٕالعخ فٙ يسبفظخ انًثُٗ كذساعخ زبنخ نزسهٛم انعًهٛبد 

ٔخًع انجٛبَبد انًزٕفشح ٔيمبثهخ انًٕظفٍٛ انًغؤٔنٍٛ عٍ  انًسطخ ذ صٚبسح رً. فٙ ْزِ انًسطبد

أظٓش رسهٛم انجٛبَبد ٔخٕد َمض فٙ انًعبندخ يُز ثذاٚخ عًهٛبد انًسطخ ٔٚشخع رنك . انعًهٛبد

 E 76.9  ، ٕٚخذ يب ٚمشة زبنٛب. انًعبندخ يشازمأعبعًب إنٗ عذو انكفبءح فٙ رظًٛى ٔثُبء ٔإداسح 

 ، TDSكدى يٍ  ,TSS   ٔ   4.01 E + 07كدى يٍ BOD5  ،ٔ 3.24 E + 06كدى يٍ   05 +

ٔ 1.55 E + 06  ٍكدى يCOD ، ٔ 9.35 E + 04  ، 1.097ٔكدى يٍ انُزشاد E + 05  كدى

 E ٔ كدى يٍ انفٕعفبد ،  E + 038..2   ٔ كدى يٍ انكجشٚزبد ، E + 06 8.90 ٔ يٍ الأيَٕٛب ،

ٚطشذ  ٍكدى يٍ كجشٚزٛذ انٓٛذسٔخٛ:E + 05 7.1كدى يٍ انضٕٚد ٔانشسٕو ٔ 1;.7 06 +

لا ٕٚخذ لٛبط . يًب ٚدعهٓب انًهٕس انشئٛغٙ فٙ انًسبفظخ انًسطخ عُٕٚبً إنٗ َٓش انغًبٔح يٍ 

نًغزٕٖ انزهٕس ثبنًعبدٌ انثمٛهخ ٔانٓٛذسٔكشثَٕبد ٔانًٕاد انغبيخ الأخشٖ ، ٔنكٍ يٍ انًزٕلع أٌ 

إنٗ أخشٖ فٙ ًَٕرج رسهٛم الاردبِ انخطٙ فٙ  يذح نٕزع أعهٗ يعذل رغٛش يٍ . بركٌٕ عبنٛخ أٚضً 

يًب ٚشٛش إنٗ يغزٕٖ عبلٍ يٍ انزذْٕس فٙ انعًهٛخ ، لجم ( ß1 = 2.311)انزهٕس ثبنضٚذ ٔانشسٕو 

 كٛضا، أثُبء انعًهٛبد ، ردبٔصد يٛبِ انظشف انًظشٔفخ يعبٚٛش رش >8.7انزٕلف فٙ عبو 

ٔ  >9.9ٔ  2ٔ  22..ٔ  >.7نـ  BOD5  ٔCOD  ٔTSS  ٔNH3  ٔO&G  ٔH2S انًٕنٕثبد

ٕٚطٗ ثزُفٛز لبئًخ طٕٚهخ يٍ إخشاءاد انزظسٛر يٍ أخم . يشح عهٗ انزٕانٙ 8..8ٔ  773

 .الايزثبل نهسذ الأدَٗ يٍ يعبٚٛش يُع رهٕس انًٛبِ فٙ انذٔنخ



يٛبِ انظشف انظسٙ  زبٔنذ ْزِ انذساعخ عشع الأضشاس انُبردخ عٍ رٕلف يسطخ يعبندخ        

(. QMRA)ٔانزمٛٛى انكًٙ نهًخبطش انًٛكشٔثٛخ ( LCA)ثبعزخذاو كم يٍ رمٛٛى دٔسح انسٛبح 

رٓذف انذساعخ إنٗ اعزخذاو َٓح َمطخ انُٓبٚخ فٙ رمٛٛى دٔسح انسٛبح نزمٛٛى انزأثٛشاد عهٗ طسخ 

ٚمزظش عهٗ ثكزٛشٚب  QMRAلذيذ انذساعخ أٚضًب . الإَغبٌ ٔخٕدح انُظبو انجٛئٙ ٔانًٕاسد

Escherichia coli (E. Coli)  ٔTotal Coliform (TC)  انزٙ رغجت يشع الإعٓبل

ٚمزظش . ٔرٕفش أداح نزمذٚش عتء انًشع يٍ انكبئُبد انسٛخ انذلٛمخ انًغججخ نلأيشاع فٙ انًبء

أٚضًب عهٗ انزعشع نًغججبد الأيشاع عٍ طشٚك انششة انًجبشش يٍ انُٓش يٍ  QMRAَظبو 

يٍ أخم ثُبء خشد ، ثٛبَبد خبطخ . الأشخبص انزٍٚ ٚعٛشٌٕ عهٗ انضفخ أعفم َمطخ انزظشٚف لجم

ْٕ  ReCipe 2008كبٌ . ٔكزنك الأدثٛبد ، رى اعزخذاو انجٛبَبد يٍ انًُشٕساد انفُٛخ ثبنًسطخ

ثعذ رسهٛم انعٕالت انجٛئٛخ ، َٔظشًا نعذو اعزخذاو . الأعهٕة انًفضم نزمٛٛى رأثٛش دٔسح انسٛبح

نكٓشثبء ٔانًٕاد انكًٛٛبئٛخ فٙ انًسطخ ، أظٓشد انُزبئح أٌ انزأثٛش الأكجش عهٗ طسخ الإَغبٌ كبٌ ا

E-07 DALY / m  )يشرجطبً ثئَشبء يسطخ يعبندخ يٛبِ انظشف انظسٙ 
3

كبٌ انزأثٛش (. 8>.8

 E-10 )الأكجش عهٗ انُظبو انجٛئٙ يشرجطبً أٚضًب ثئَشبء يسطخ يعبندخ يٛبِ انظشف انظسٙ 

yr/m
3

، ثًُٛب فٙ فئخ اعزُفبد انًٕاسد ، كبٌ إَشبء شجكخ انظشف انظسٙ ْٕ انزأثٛش ( 7>.3

m/$ (الأكجش
3

 شخض يهٌٕٛ ، أظٓشد انُزبئح أَّ يٍ ثٍٛ كم  QMRAثبنُغجخ (.  91:.. 

ٔفمبً نجٛبَبد . نًشع الإعٓبل 2.>718ٚششثٌٕ يجبششح يٍ يدشٖ انُٓش ، عٕف ٚزعشع 

نمذ . TC  ْٕ..7:3138ٔ  2.>718..انزمٛٛى ، فئٌ انخطش انُٓبئٙ نلإششٚكٛخ انمٕنَٕٛخ ْٕ 

10ردبٔصد َزبئح عتء انًشع إنٗ زذ كجٛش انًغزٕٖ انًشخعٙ 
-6

نًُظًخ انظسخ انعبنًٛخ  

يب  نهًخبطش ٔإظٓبس انسبخخ انًهسخ نٕلف انزظشٚف انًجبشش نًٛبِ انظشف فٙ انُٓش ٔانمٛبو ثكم

 .انًسطخٚهضو لإعبدح رُشٛظ انعًهٛبد فٙ 

 

 

 

 

 



  

Abstract  

Wastewater treatment plants (WWTPs) in Iraq are facing high 

challenges due to improper management. Till now, these WWTPs may 

be considered the major polluter of the country’s water bodies. Many 

researchers only evaluate the performance of the plants in their various 

units, but few of them evaluate the reason for the deterioration of the 

plants. This study tries to display the damages resulting from the 

WWTP stop using both life cycle assessment (LCA) and quantitative 

microbial risk assessment (QMRA). The study aims to employ an 

endpoint approach in LCA for evaluating impacts on human health, 

ecosystem quality, and resources. Al-Samawah WWTP located in Al-

Muthanna Governorate was taken as a case study to analyze the 

processes in these plants. The plant was visited, available data was 

collected, and the staff responsible for operations was interviewed. Life 

cycle assessment (LCA) is one way of looking at the impact of WWTPS 

from holistic perspective,which is extensively used to compare 

technologies and is constantly improved as a process.Quantitative 

microbial risk assessment (QMRA)  is a method for calculating the 

burden of disease caused by a specific pathogen has been developed. 

Data analysis showed a deficiency in treatment since the beginning of 

the plant’s operations mainly due to improperness in the management 

of the treatment train. As of now, there are approximately 76.9E+05kg 

of BOD5, 3.24E+06 kg of TSS, 4.01E+07 kg of TDS, 1.55E+06 kg of 

COD, 9.35E+04 kg of nitrates, 1.097E+05 kg of ammonia,8.9E+06 kg of 

sulfates, 2.08E+03 kg of phosphates, 1.57E+06 kg of oils and greases 



(O&G), and 1.74E+05 kg of hydrogen sulfides  loaded annually to Al-

Samawah River from the plant making it as the major polluter in the 

Governorate .                                                                                                  

The  results of  LCA the results show that the highest impact on human 

health was related to the construction of WWTP (2.62E-07 DALY/m3). 

The highest impact on the ecosystem was also related to the 

construction of WWTP (9.61E-10 spices, yr/m3), while in the category of 

resources depletion, the sewer grid construction was the highest impact 

(0.437 $/m3). For QMRA, the results showed that among every 106 

persons directly drink from downstream of the river, 172608 of them 

will expose to diarrheal disease. According to the assessment data, the 

final risk for E. coli and TC is 0.172608 and 0.149792, respectively.       

The results of laboratory of the plant when it was operating show that 

the effluent in sometimes higher than influent , in addition, there were 

illogical results.This is evidence that the results are incorrect and 

unreliable and cannot be relied upon. The results of LCA show that due 

to stopping operation of the WWTP, most environmental burdens 

caused by this plant are related to the construction of the WWTP and 

the sewer system,and  the results of the disease burden highly exceeded 

the 10-6 WHO reference level of risk and show the urgent need for 

stopping the direct discharge of wastewater to the river and do 

whatever needed to reactivate the processes in the plant. 


