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وتقدیر شكر  
 
 

  لعلم  ي بجامع  ة المل  ك س  عود یتق  دم الفری  ق البحث  ي بال  شكر والإمتن  ان لعم  اده البح  ث ا  
 نت ائج  يوالت ي نأم ل أن تف    DSR-AR-68  البحث ي التطبیق ي    لم شروع على دعمھ م ا 

  .ھذا المشروع بالغرض المنشود
س  تاذ الط  اھر عثم  ان إدری  س مست  شار  للأولایفوتن  ا ك  ذلك أن نتق  دم بال  شكر والعرف  ان

ب ذلاه   ما  على يسبلالمشروع وطالب الدراسات العلیا بقسم الجیولوجیا عبد العزیز الع        
لل دكتور أم ین   ال شكر موص ول     . المعلومات الجیوفیزیائی ة   في تحلیل    من جھود ممیزه  

 ى الأول   ةنجازالمرحل  ف ي إ  عل ى م ساھمتھ     )الباحث ال رئیس للم شروع س ابقاً      (برزنجي  
  . المشروعمن

لتط       ویر مدین       ة الری       اض وش       ركة                           العلی       اةوف       ي الخت       ام  ن       شكر الھیئ        
 وك ذلك ك ل م ن س اھم ب أي مجھ ود ول م ی رد                 ةعلى تزوید المشروع بالمعلومات المائی    

   .ذكر إسمھ 
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لملخصا  
  

ین  اقش التقری  ر النھ  ائي الخ  صائص الكیمیائی  ة والبكتیری  ة للمی  اه الجاری  ة والمی  اه الجوفی  ة          

ة وھ ي   تم استخدام تقنیات جیوفیزیائیة متكامل    . والرسوبیات داخل وخارج مجرى وادي حنیفة     

توجد من اطق تجم ع   . (VES)الانكسار السیزمي وصور المقاومیة والسبر الكھربي العمودي   

 أمت  ر ف  ي الرس  وبیات 10المی  اه ف  ي خ  زانین ج  وفیین، الأول می  اه س  طحیة ملوث  ة عل  ى عم  ق  

.   متر في ص خور الحج ر الجی ري المت شققة     100الطمییة والثاني خزان میاه عذبة على عمق        

 مت ر م ن القن اة    100المیاه الملوثة والمیاه العذبة تم تحدیده أفقیاً عل ى م سافة   الحد الفاصل بین   

  . متر20الرئیسیة وعمودیاً على عمق 

( تشیر النتائج الكیمیائیة أن مجرى الوادي یحتوي على تركیز نسبي قلی ل م ن عناص ر الأث ر       

ج  ع إل  ى حقیق  ة أن ولك  ن بھ  ا كمی  ھ كبی  رة غی  ر مقبول  ة م  ن التل  وث البكتی  ري وھ  ذا یر ) التتب  ع

نظ  راً لأن تركی  ز الفوس  فات  . الت  دفقات المغذی  ة للمج  رى أساس  ا ناتج  ة ع  ن الن  شاط ال  سكاني   

وعناصر التتبع في میاه المجرى والرسوبیات مرتبط بصورة كبیرة بتركیزه في الرس وبیات،      

تعتبر محطات معالجة می اه ال صرف ھ ي     .فقد تم تعریف الرسوبیات كأحواض لتلك العناصر 

صدر الأعظم للفوسفات وأیضاً لإنخفاض تركیز الفوس فات ف ي می اه المج رى كلم ا ابتع دنا           الم

ویرجع ھذا التحسن في جودة المیاه إل ى الدرج ة العالی ة للتنقی ة الذاتی ة        . عن محطات المعالجة  

 TDSبالرغم من ارتف اع ن سبة  ال        .الناتجة عن مجموعة من البرك وعملیات التنقیة الطبیعیة       

لمیاه الجوفیة وان ج ودة العین ات كان ت عموم ا جی دة، وج دت مع ادن ثقیل ة بن سب          في عینات ا 

عل ى أی  ة ح  ال، المی اه الجوفی  ة ف  ي   . ص غیرة ج  داً وكان ت أی  ضاً العین  ات خالی ة م  ن الفوس  فات   

معظ م  . وادي حنیفة لھا مشاكل بسبب الكمیات الكبیرة من میاة الصرف التي تنفذ إلى الأرض   

 مازالت تستخدم خزانات تسبب التعفن والتي تسمح لمی اه ال صرف     المنازل في مدینة الریاض   

عموم  اً،  ف  إن می  اه وادي حنیف  ة ف  ي الوق  ت الح  الي لا   .بت  سریبھا مباش  رة إل  ى المی  اه الجوفی  ة 

وإذا أردن  ا أن ن  ستخدم وادي حنیف ة كم  صدر للمی  اه  . تناس ب أي اس  تخدام تج  اري أو تط ویري  

كاستخدام الإش عاع الشم سي لتنقی ة المی اه واس تخدام           والري، فانھ یجب إدخال تحسینات معینة       

  .      الأراضي الرطبة التي تدار خصیصاً لتعمل كمرشحات طبیعیة لتنقیة المیاه
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ABSTRACT 
 

 
 This report investigates the chemical and bacterial characteristics of stream water,  

groundwater and the sediments both within and outside of Wadi Hanifah course. 

 An integrated geophysical techniques, seismic refraction, resistivity image, and VES 

were carried out. Water bearing-zones occur in two aquifers, shallow contaminated water at 

10 m depth in alluvial deposits and the deep of fresh water aquifer at depth of about 100 m in 

fractured limestone. The interface between the contaminated water (sanitary water) and fresh 

water marked out horizontally at 100 m distance from the main channel and vertically at 20 m 

depth. 

Chemical results indicate that the wadi stream contains relatively low concentrations 

of the trace elements, but has unacceptable high bacteriological pollution, due to the fact that 

effluents feeding the stream are mainly residential. Sediments were identified as a sinks for 

phosphate and trace elements as their concentrations in stream water and sediments were 

significantly correlated.  

A sewage treatment plant provides the dominant point source input for phosphate and 

also a reduction in phosphate concentrations along the wadi stream, away from the plant.  

This improvement in water quality is due to the high degree of self-purification resulting 

from a combination of ponds and natural purification processes. 

 Although groundwater samples were high in TDS, and the quality of samples was 

found to be generally good. Heavy metals were present in very low percentages and the 

samples were also free of phosphates. However, groundwater in Wadi Hanifah has problems 

caused by the high volumes of sewage water percolating into the ground. Most dwellings in 

Riyadh city are still using septic tanks, which allow sewage water to be recharged directly 

into the groundwater.  

Generally speaking, at the present the water in Wadi Hanifah is unsuitable for any 

commercial or developmental use. If the Wadi Hanifah is to be used as a source of water 

supply and irrigation, then specific improvements will have to be made, such the utilization 

of solar radiation for water purification and the creation of wetlands specially managed to act 

as natural filters for water purification. 
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                   CONCLUSIONS  & RECOMMENDATIONS 

 

 

CONCLUSIONS 

This project investigates the physico-chemical and bacterial characteristics of stream 

water and groundwater to assess how this current condition has evolved. 

Results showed that the Wadi stream contains low concentrations of trace elements, 

but has unacceptably high bacteriological pollution, due to the fact that effluents feeding the 

stream are mainly residential. 

Wastewater disposal, along the course of Wadi Hanifah, has lead to general increases 

in the electrical conductivity of the stream water, and it has also introduced large amounts of 

organic matter into the water, which fits more into the high to very high level of 

contamination for water courses. 

A sewage treatment plant provides the dominant point source input for phosphate and 

also a reduction in phosphate concentrations along the Wadi stream, away from the plant.  

This improvement in water quality is due to the high degree of self-purification resulting 

from a combination of ponds and natural purification processes. 

In the Riyadh area, the amount of water necessary for the inhabitants has increased 

with the population growth of the city. Hence there has been an increased burden on 

groundwater supplies in the form of depletion and pollution. 

The findings of the study related to the groundwater quality indicated a significant 

bacterial contamination in wells within the study area, suggesting a recharge from 

agricultural and urban areas.  The concentrations of trace elements in groundwater are very 

low. 

Additionally, the detailed geophysical investigation seismic refraction, resistivity 

image, and VES revealed that the study area consisting of three major layers. The uppermost 

layer has moderate resistivity and is composed of alluvial deposits mainly clay and sand with 

thickness varies from1 to 15 m. The middle layer has high resistivity values and is composed 

of limestone at depth varies from 15 to 80 m. The lower layer has low resistivity values and 

may represent fractured weathered limestone .  

Water bearing-zones occur in two aquifers, shallow contaminated water at depth 10 m 

in alluvial deposits and  the deep fresh water aquifer at depth of about 100 m in fractured 

limestone. The interface between the contaminated water (sanitary water) and fresh water 

marked out horizontally at 100 m distance from the main channel and vertically at 20 m 
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depth. This means that the sanitary water flow down to a depth about 20 m direct in the 

alluvial deposits but since there is a fractured limestone the upper 30 m should be cased and 

sealed to prevent the sanitary water to mix the deep fresh water. Also the deep wells should 

be located far from the main channel about 100 m distance. 

The combination of vertical electrical sounding (VES), resistivity image, and 

seismic refraction have made a valuable contribution to the identification of the interface 

between the contaminated and fresh water in the study area. Resistivity image and 

sounding in this area clearly identified the nature of the lithological depth and proved 

useful at identification water-bearing zones. Fresh groundwater was found in the study area 

at depth 100 m within the fractured limestone. 
 

RECOMMENDATIONS 

 

The present study suggests several recommendations for further investigations: 

v Conducting systematic surveys of groundwater quality within Riyadh city to detect 

the presence of contaminates. 

v Future studies should consider the mercury levels in the main stream. 

v The limited data on toxic metal concentrations suggests that a national project for this 

purpose should be carried out to assess groundwater quality for human consumption 

and agricultural usage. 

v Dwelling codes have to be established in Riyadh to ensure that sepatic tanks and 

cesspools are properly built and maintained to prevent wastewater overflows in order 

to protect groundwater from pollution. 

  

 


