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ﺷﻜﺮ وﺗﻘﺪﯾﺮ
ﯾﺘﻘ ﺪم اﻟﻔﺮﯾ ﻖ اﻟﺒﺤﺜ ﻲ ﺑﺎﻟ ﺸﻜﺮ واﻹﻣﺘﻨ ﺎن ﻟﻌﻤ ﺎده اﻟﺒﺤ ﺚ اﻟﻌﻠﻤ ﻲ ﺑﺠﺎﻣﻌ ﺔ اﻟﻤﻠ ﻚ ﺳ ﻌﻮد
ﻋﻠﻰ دﻋﻤﮭ ﻢ اﻟﻤ ﺸﺮوع اﻟﺒﺤﺜ ﻲ اﻟﺘﻄﺒﯿﻘ ﻲ  DSR-AR-68واﻟﺘ ﻲ ﻧﺄﻣ ﻞ أن ﺗﻔ ﻲ ﻧﺘ ﺎﺋﺞ
ھﺬا اﻟﻤﺸﺮوع ﺑﺎﻟﻐﺮض اﻟﻤﻨﺸﻮد.
وﻻﯾﻔﻮﺗﻨ ﺎ ﻛ ﺬﻟﻚ أن ﻧﺘﻘ ﺪم ﺑﺎﻟ ﺸﻜﺮ واﻟﻌﺮﻓ ﺎن ﻟﻸﺳ ﺘﺎذ اﻟﻄ ﺎھﺮ ﻋﺜﻤ ﺎن إدرﯾ ﺲ ﻣﺴﺘ ﺸﺎر
اﻟﻤﺸﺮوع وﻃﺎﻟﺐ اﻟﺪراﺳﺎت اﻟﻌﻠﯿﺎ ﺑﻘﺴﻢ اﻟﺠﯿﻮﻟﻮﺟﯿﺎ ﻋﺒﺪ اﻟﻌﺰﯾﺰ اﻟﻌﺴﺒﻠﻲ ﻋﻠﻰ ﻣﺎ ﺑ ﺬﻻه
ﻣﻦ ﺟﮭﻮد ﻣﻤﯿﺰه ﻓﻲ ﺗﺤﻠﯿﻞ اﻟﻤﻌﻠﻮﻣﺎت اﻟﺠﯿﻮﻓﯿﺰﯾﺎﺋﯿ ﺔ .اﻟ ﺸﻜﺮ ﻣﻮﺻ ﻮل ﻟﻠ ﺪﻛﺘﻮر أﻣ ﯿﻦ
ﺑﺮزﻧﺠﻲ )اﻟﺒﺎﺣﺚ اﻟ ﺮﺋﯿﺲ ﻟﻠﻤ ﺸﺮوع ﺳ ﺎﺑﻘﺎً(ﻋﻠ ﻰ ﻣ ﺴﺎھﻤﺘﮫ ﻓ ﻲ إﻧﺠﺎزاﻟﻤﺮﺣﻠ ﺔ اﻷوﻟ ﻰ
ﻣﻦ اﻟﻤﺸﺮوع.
وﻓ ﻲ اﻟﺨﺘ ﺎم ﻧ ﺸﻜﺮ اﻟﮭﯿﺌ ﺔ اﻟﻌﻠﯿ ﺎ ﻟﺘﻄ ﻮﯾﺮ ﻣﺪﯾﻨ ﺔ اﻟﺮﯾ ﺎض وﺷ ﺮﻛﺔ
ﻋﻠﻰ ﺗﺰوﯾﺪ اﻟﻤﺸﺮوع ﺑﺎﻟﻤﻌﻠﻮﻣﺎت اﻟﻤﺎﺋﯿﺔ وﻛ ﺬﻟﻚ ﻛ ﻞ ﻣ ﻦ ﺳ ﺎھﻢ ﺑ ﺄي ﻣﺠﮭ ﻮد وﻟ ﻢ ﯾ ﺮد
ذﻛﺮ إﺳﻤﮫ .
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اﻟﻤﻠﺨﺺ
ﯾﻨ ﺎﻗﺶ اﻟﺘﻘﺮﯾ ﺮ اﻟﻨﮭ ﺎﺋﻲ اﻟﺨ ﺼﺎﺋﺺ اﻟﻜﯿﻤﯿﺎﺋﯿ ﺔ واﻟﺒﻜﺘﯿﺮﯾ ﺔ ﻟﻠﻤﯿ ﺎه اﻟﺠﺎرﯾ ﺔ واﻟﻤﯿ ﺎه اﻟﺠﻮﻓﯿ ﺔ
واﻟﺮﺳﻮﺑﯿﺎت داﺧﻞ وﺧﺎرج ﻣﺠﺮى وادي ﺣﻨﯿﻔﺔ .ﺗﻢ اﺳﺘﺨﺪام ﺗﻘﻨﯿﺎت ﺟﯿﻮﻓﯿﺰﯾﺎﺋﯿﺔ ﻣﺘﻜﺎﻣﻠﺔ وھ ﻲ
اﻻﻧﻜﺴﺎر اﻟﺴﯿﺰﻣﻲ وﺻﻮر اﻟﻤﻘﺎوﻣﯿﺔ واﻟﺴﺒﺮ اﻟﻜﮭﺮﺑﻲ اﻟﻌﻤﻮدي ) .(VESﺗﻮﺟﺪ ﻣﻨ ﺎﻃﻖ ﺗﺠﻤ ﻊ
اﻟﻤﯿ ﺎه ﻓ ﻲ ﺧ ﺰاﻧﯿﻦ ﺟ ﻮﻓﯿﯿﻦ ،اﻷول ﻣﯿ ﺎه ﺳ ﻄﺤﯿﺔ ﻣﻠﻮﺛ ﺔ ﻋﻠ ﻰ ﻋﻤ ﻖ  10أﻣﺘ ﺮ ﻓ ﻲ اﻟﺮﺳ ﻮﺑﯿﺎت
اﻟﻄﻤﯿﯿﺔ واﻟﺜﺎﻧﻲ ﺧﺰان ﻣﯿﺎه ﻋﺬﺑﺔ ﻋﻠﻰ ﻋﻤﻖ  100ﻣﺘﺮ ﻓﻲ ﺻ ﺨﻮر اﻟﺤﺠ ﺮ اﻟﺠﯿ ﺮي اﻟﻤﺘ ﺸﻘﻘﺔ.
اﻟﺤﺪ اﻟﻔﺎﺻﻞ ﺑﯿﻦ اﻟﻤﯿﺎه اﻟﻤﻠﻮﺛﺔ واﻟﻤﯿﺎه اﻟﻌﺬﺑﺔ ﺗﻢ ﺗﺤﺪﯾﺪه أﻓﻘﯿﺎً ﻋﻠ ﻰ ﻣ ﺴﺎﻓﺔ  100ﻣﺘ ﺮ ﻣ ﻦ اﻟﻘﻨ ﺎة
اﻟﺮﺋﯿﺴﯿﺔ وﻋﻤﻮدﯾﺎً ﻋﻠﻰ ﻋﻤﻖ  20ﻣﺘﺮ.
ﺗﺸﯿﺮ اﻟﻨﺘﺎﺋﺞ اﻟﻜﯿﻤﯿﺎﺋﯿﺔ أن ﻣﺠﺮى اﻟﻮادي ﯾﺤﺘﻮي ﻋﻠﻰ ﺗﺮﻛﯿﺰ ﻧﺴﺒﻲ ﻗﻠﯿ ﻞ ﻣ ﻦ ﻋﻨﺎﺻ ﺮ اﻷﺛ ﺮ )
اﻟﺘﺘﺒ ﻊ( وﻟﻜ ﻦ ﺑﮭ ﺎ ﻛﻤﯿ ﮫ ﻛﺒﯿ ﺮة ﻏﯿ ﺮ ﻣﻘﺒﻮﻟ ﺔ ﻣ ﻦ اﻟﺘﻠ ﻮث اﻟﺒﻜﺘﯿ ﺮي وھ ﺬا ﯾﺮﺟ ﻊ إﻟ ﻰ ﺣﻘﯿﻘ ﺔ أن
اﻟﺘ ﺪﻓﻘﺎت اﻟﻤﻐﺬﯾ ﺔ ﻟﻠﻤﺠ ﺮى أﺳﺎﺳ ﺎ ﻧﺎﺗﺠ ﺔ ﻋ ﻦ اﻟﻨ ﺸﺎط اﻟ ﺴﻜﺎﻧﻲ .ﻧﻈ ﺮاً ﻷن ﺗﺮﻛﯿ ﺰ اﻟﻔﻮﺳ ﻔﺎت
وﻋﻨﺎﺻﺮ اﻟﺘﺘﺒﻊ ﻓﻲ ﻣﯿﺎه اﻟﻤﺠﺮى واﻟﺮﺳﻮﺑﯿﺎت ﻣﺮﺗﺒﻂ ﺑﺼﻮرة ﻛﺒﯿﺮة ﺑﺘﺮﻛﯿﺰه ﻓﻲ اﻟﺮﺳ ﻮﺑﯿﺎت،
ﻓﻘﺪ ﺗﻢ ﺗﻌﺮﯾﻒ اﻟﺮﺳﻮﺑﯿﺎت ﻛﺄﺣﻮاض ﻟﺘﻠﻚ اﻟﻌﻨﺎﺻﺮ .ﺗﻌﺘﺒﺮ ﻣﺤﻄﺎت ﻣﻌﺎﻟﺠﺔ ﻣﯿ ﺎه اﻟ ﺼﺮف ھ ﻲ
اﻟﻤﺼﺪر اﻷﻋﻈﻢ ﻟﻠﻔﻮﺳﻔﺎت وأﯾﻀﺎً ﻹﻧﺨﻔﺎض ﺗﺮﻛﯿﺰ اﻟﻔﻮﺳ ﻔﺎت ﻓ ﻲ ﻣﯿ ﺎه اﻟﻤﺠ ﺮى ﻛﻠﻤ ﺎ اﺑﺘﻌ ﺪﻧﺎ
ﻋﻦ ﻣﺤﻄﺎت اﻟﻤﻌﺎﻟﺠﺔ .وﯾﺮﺟﻊ ھﺬا اﻟﺘﺤﺴﻦ ﻓﻲ ﺟﻮدة اﻟﻤﯿﺎه إﻟ ﻰ اﻟﺪرﺟ ﺔ اﻟﻌﺎﻟﯿ ﺔ ﻟﻠﺘﻨﻘﯿ ﺔ اﻟﺬاﺗﯿ ﺔ
اﻟﻨﺎﺗﺠﺔ ﻋﻦ ﻣﺠﻤﻮﻋﺔ ﻣﻦ اﻟﺒﺮك وﻋﻤﻠﯿﺎت اﻟﺘﻨﻘﯿﺔ اﻟﻄﺒﯿﻌﯿﺔ .ﺑﺎﻟﺮﻏﻢ ﻣﻦ ارﺗﻔ ﺎع ﻧ ﺴﺒﺔ الTDS
ﻓﻲ ﻋﯿﻨﺎت اﻟﻤﯿﺎه اﻟﺠﻮﻓﯿﺔ وان ﺟ ﻮدة اﻟﻌﯿﻨ ﺎت ﻛﺎﻧ ﺖ ﻋﻤﻮﻣ ﺎ ﺟﯿ ﺪة ،وﺟ ﺪت ﻣﻌ ﺎدن ﺛﻘﯿﻠ ﺔ ﺑﻨ ﺴﺐ
ﺻ ﻐﯿﺮة ﺟ ﺪا ًوﻛﺎﻧ ﺖ أﯾ ﻀﺎً اﻟﻌﯿﻨ ﺎت ﺧﺎﻟﯿ ﺔ ﻣ ﻦ اﻟﻔﻮﺳ ﻔﺎت .ﻋﻠ ﻰ أﯾ ﺔ ﺣ ﺎل ،اﻟﻤﯿ ﺎه اﻟﺠﻮﻓﯿ ﺔ ﻓ ﻲ
وادي ﺣﻨﯿﻔﺔ ﻟﮭﺎ ﻣﺸﺎﻛﻞ ﺑﺴﺒﺐ اﻟﻜﻤﯿﺎت اﻟﻜﺒﯿﺮة ﻣﻦ ﻣﯿﺎة اﻟﺼﺮف اﻟﺘﻲ ﺗﻨﻔﺬ إﻟﻰ اﻷرض .ﻣﻌﻈ ﻢ
اﻟﻤﻨﺎزل ﻓﻲ ﻣﺪﯾﻨﺔ اﻟﺮﯾﺎض ﻣﺎزاﻟﺖ ﺗﺴﺘﺨﺪم ﺧﺰاﻧﺎت ﺗﺴﺒﺐ اﻟﺘﻌﻔﻦ واﻟﺘﻲ ﺗﺴﻤﺢ ﻟﻤﯿ ﺎه اﻟ ﺼﺮف
ﺑﺘ ﺴﺮﯾﺒﮭﺎ ﻣﺒﺎﺷ ﺮة إﻟ ﻰ اﻟﻤﯿ ﺎه اﻟﺠﻮﻓﯿ ﺔ .ﻋﻤﻮﻣ ﺎً ،ﻓ ﺈن ﻣﯿ ﺎه وادي ﺣﻨﯿﻔ ﺔ ﻓ ﻲ اﻟﻮﻗ ﺖ اﻟﺤ ﺎﻟﻲ ﻻ
ﺗﻨﺎﺳ ﺐ أي اﺳ ﺘﺨﺪام ﺗﺠ ﺎري أو ﺗﻄ ﻮﯾﺮي .وإذا أردﻧ ﺎ أن ﻧ ﺴﺘﺨﺪم وادي ﺣﻨﯿﻔ ﺔ ﻛﻤ ﺼﺪر ﻟﻠﻤﯿ ﺎه
واﻟﺮي ،ﻓﺎﻧﮫ ﯾﺠﺐ إدﺧﺎل ﺗﺤﺴﯿﻨﺎت ﻣﻌﯿﻨﺔ ﻛﺎﺳﺘﺨﺪام اﻹﺷ ﻌﺎع اﻟﺸﻤ ﺴﻲ ﻟﺘﻨﻘﯿ ﺔ اﻟﻤﯿ ﺎه واﺳ ﺘﺨﺪام
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
5

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.
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