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ABSTRACT 

Natural filtration is a process wherein surface water is filtered through the bank or bed 

of a river or lake. The process is referred as river/lake bank filtration (RBF/ LBF). Bank 

filtration has been shown to be effective in attenuating a wide variety of materials including 

turbidity, natural organic matter, pesticides, pharmaceuticals, taste and odor causing 

compounds and microorganisms etc. The RBF is considered as a classified and a low-cost 

treatment (or pretreatment) method. 

This study presents an attempt to explore the potential implementation sites for the 

RBF technology in a full-scale RBF plant located in BaniMurr– Assiut - Upper Egypt as 

section of the Nile valley to produce drinking water.To predict the quality characteristics of 

the BF, water samples were collected from pumping wells placed near the potential BF site 

and the surface water system. There are 4 extraction wells in the BF field, which are operated 

mutually. Other set of water samples were collected from two test wells situated at the 

potential BF field at 7 m and 15 m away from the Nile River, respectively. These water 

samples were collected once a week for duration of three months 

Quality measurements of physical, chemical, biological and microbiological 

characteristics were obtained. Comparison between the produced water with the surface and 

the natural background groundwater for the investigated plant has proven the effectiveness of 

RBF technique for potablewater supply in Upper Egypt under such hydrological and 

environmental conditions. However, there are some aspects that could restrict the BF efficacy 

and must therefore be considered during the design process. These include; i) over-pumping 

which increases the travel time and thus decrease the efficiency of treatment; ii) locating the 

wells near the surface water systems (<50 m) decreases the travel time to the limit (>10days) 

and thus could restrict the treatment capacity; iii) the consequences of lowering the surface 

water level can be regulated through the continuous operation of the wells.  

It was concluded that longer travel increases the potential for environmental anaerobic 

conditions. This enhances the reduction of undesirable and toxic elements (e.g., Fe, Mn, and 

As), and consequently has an adverse effect on the bank-filtrate quality. Based on these 

assumptions, a travel time of 10 to 50 days was regarded as acceptable.The identification of 

the correct position to install the BF wells is a critical factor for the successful application of 

the BF technique.The economic study ultimately demonstrated that BF is an economic and 

sustainable technique for implementation in BaniMurr City to address the demand for potable 

water. 
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INTRODUCTION 

Alluvial aquifers are widely used as a groundwater source in many countries, mainly 

due to their high production potential, proximity to demand areas, their ease, and economy of 

extraction. By pumping wells located in an alluvial plain hydraulically connected to a river, it 

is possible to generate a hydraulic gradient so that surface water is forced to flow through the 

bed and the banks of the river (UN Habitat for a better urban Future, 2018). During this 

process, known as riverbank filtration (RBF), a reduction of pollution levels is accomplished 

by a number of processes including physical filtration, microbial degradation, ion exchange, 

precipitation, sorption, and dilution. Other factors that also contribute to the treatment process 

include the river water and the groundwater quality, the porosity of the medium, the water 

residence time in the aquifer, temperature and pH conditions of water, and oxygen 

concentrations (Archwichai, 2011). Also, there are additional advantages of RBF. The first is 

relative to the fact that the flow through the aquifer acts as a barrier against concentration 

peaks that may result from accidental spills of pollutants. The second is the regulation on the 

temperature variations in the river water: during winter, when air temperatures are low, the 

filtered water is usually warmer than surface water, and in summer it is cooler. The lowest 

variation in temperature improves the quality and enhances further processing of the bank 

filtrate (Abdel Wahaab, 2019). 

For RBF there are local factors such as river hydrology, hydrogeological site 

conditions (i.e., aquifer thickness and hydraulic conductivity), and the aims of water 

withdrawal that determine not only the capacity of the wells, but also the travel time of the 

bank filtrate, and distance between the river and the well (Grischek, 2003).  

Riverbank filtration wells can be designed either vertically (as the most common 

practice especially for the extraction of low water quantities) or horizontally (for higher 

extraction rates). Horizontal wells (sometimes with a radial pattern), also known as collector 

wells, are usually directed toward the river and extract water from beneath the riverbed, 

whereas vertical wells extract water along the riverbed. Also, RBF wells can be distributed 

parallel to the riverbank in galleries or groups. The most important parameters for success 

during RBF are the flow path length, the thickness of the aquifer, and the infiltration area in 

the river (Marcela, 2012).  

The main objective of this study is to analyze the performance of BF in BaniMurr– 

Assiut (Egypt) as an example of a semi-arid climate region and to use the results to suggest a 

guideline to facilitate the application of BF in Egypt as well as other countries with similar 

climatic and hydrological regime.The identification of the correct position to install the BF 

wells is considered a critical factor for the successful application of the BF technique (Abdel 

Wahaab, 2019). However, the major drawback of BF is that it is a site-specific technique, and 

therefore an extensive investigation must be conducted to determine the site’s viability for BF 

application.  

 

MATERIALS AND METHODS 

1. Location of the study area 

BaniMurr is a city in the Asyut Governorate of Egypt. It is located on the east bank of 

the Nile at 27° 13′ 25″ N and 31° 11′ 35″ E   (Fig 1). 
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The setting and design of an RBF system does not only depend on hydrogeological 

factors, but also on technical, economical, regulatory, and land-use factors.  

This site was designed to supply potable water to the construction staff of residents. It 

consists of 4 productive groundwater wells (L1 , L2 , L3 , L4) ranging from 100 m to 150 m 

depth located at 100 m apart from the River Nile. There is Iron and manganese treatment unit 

and disinfection applying chlorine as calcium hypochlorite (Table 1). 

Table 1. Details of productive groundwater wells in BaniMurr 

Parameter Unit L1 L2 L3 L4 

Start date Year 2006 2019 2000 2015 

Current status - on-duty on-duty on-duty on-duty 

Well diameter (inches) Inches 10 12 10 12 

Distance from river bank m 65 90 30 35 

Depth (m) m 150 104.9 100 153 

Solid pipes length (m) m 65 63.8 65 84 

Filter pipes length (m) m 85 35.1 35 59 

Pipes material - Metal Plastic Metal Plastic 

 

In the study area, two exploratory well was drilled in March 2020. The first northern 

test well (TW1) is located at 10 m from the riverbank and the second Southern test well 

(TW2) is located at a distance of 15 m from riverbank (Table 2).  

 

 

 

 

 

Fig. 1. Location of the study site 



 
92 

Rasha Abdellatif et al. 

Table 2. Design parameters of RBF wells. 

 
Site TW1 TW2 

Depth of well (mbgs) 12 12 

Location of filter screen 20- 25 15-20 

Well diameter (inches) 14 14 

Distance from river bank (m) 10 15 

Pumping rate (L/s) 30 30 

Static groundwater level (mbgl) 1.9 1.6 

 

The submersible pumps were operated at a rate of about 30 L/s each. The static 

groundwater depth was 1.6 to 1.9mbgs (meter below ground surface) for TW1 and TW2, 

respectively. The two aquifers had a thickness of about 30 m. During drilling, soil profiles 

were taken and the results are summarized in Table (3). 

 

Table 3. Thickness of the sediment layers with depth (mbgs) at the RBF sites 

 
Site TW 1 TW 2 

Clay top 1-5 1–5 

Fine sand 6-15 6-15 

Medium sand 19-30 ----- 

Coarse sand 16-18 15-20 

Gravel 32-38 20-30 

Shale ---- ---- 

 

2. Methods 

The identification of the correct position to install the BF wells is a critical factor for 

the successful application of the BF technique (Abdel Wahaab, 2019). However, the major 

drawback of BF is that it is a site-specific technique, and therefore an extensive investigation 

must be conducted to determine the site’s viability for BF application. Sandhu (2015) 

proposed a four-stage investigation plan for site selection; this plan can be described as 

follows:  

(i) A preliminary evaluation of the potential sites by conducting field studies to collect 

information on the hydrogeological and hydrological properties of the water systems and 

collecting samples from the wells and surface systems. 

(ii) an in-depth assessment of the potential sites to identify the appropriate locations for 

installing the BF wells, to determine the groundwater elevations at the investigated areas and 

to construct monitoring wells. 

(iii) Determination of the hydrological parameters of the aquifer and monitoring of the 

surface water levels and quality. 

(iv)  Determination of the bank-filtrate proportion in the total water pumped. 

 

3. The hydrological properties 

To predict the water quality characteristics of the bank filtrate, water samples were 

collected from pumping wells placed near the potential BF site and the surface water system. 

There are 4 extraction wells in the BF field, which operated mutually. Second set of samples 

were collected from a test well (TW1 and TW2) situated at the potential BF field and from 

the Nile once a week for three months.  

The aquifer is mainly recharged from the Nile River; therefore, samples were collected 

from the surface water systems (NR) to assess the efficiency of the BF process. 

The physical parameters (temperature, TDS, pH, and turbidity) were determined on site 

using portable HACH, USA instruments. Chemical analysis including (Sulphate, Chloride, 
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Total Alkalinity, Total Hardness, Ca Hardness, Mg hardness, Ca
+2

, Mg 
+2

 , Fe , NH3, NO2 

and NO3) were determined in at the laboratories of the Holding Company for water and 

wastewater (Assiut, Egypt).  

Microbiological analysis includes (heterotrophic plate count (HPC), total coliform, 

fecal coliform, fecal streptococci, Pseudomonas aeruginosa and algae count) have been done 

for all samples. 

The percentage of the infiltrated water from the surface water systems captured by the 

two BFwells was determined using chloride as a conservative chemical parameter based on 

the following equation (Hoehn, 2006; Maeng, 2010): 

BF% =CBF – CGW/ CSW - CGW * 100  

Where, CBF, CSW, and CGW are the concentrations of the conservative parameter in the BF 

well, surfacewater, and native groundwater, respectively. 

 

RESULTS AND DISCUSSION 

Riverbed morphology and permeability 

Riverbed profiles at BaniMurr show river geometry and riverbed bathymetry (Fig. 2). 

The average depths of the River Nile ranged from 1.4 to 5.4 m.The river depth was identified 

to be a critical parameter for RBF application along the river Nile. If the river depth is less 

than the thickness of the clay cap, RBF will not be feasible.The sediments along the western 

bank at BaniMurr were mainly fine sand with silt and black colour with clay layer 5 m in 

TW1 and 4.5 m in TW2.  

 

The depth of River Nile at BaniMurr is about 5 m, with a maximum of 5.4m.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Cross-section of the River Nile at the RBF site (prepared in May 2020). 

 

Analysis of the borehole data in 10 m distance from the riverbank shows the 

possibility of presence of a transitional zone of silt and fine sand to 4.5 m underneaththe Nile 

riverbed at the intake side of the riverbank (Table 3). 

A good hydraulic connection between the river and the aquifer is a prerequisite for the 

bank filtrate recovery. The Nile riverbed must cut into the aquifer or be lower than the bottom 

edge of the top layer. The average water depth of the river Nile varies from 1.4 to 5.4 m. The 

thickness of the clay layer in TW1 is too thick for the river to cut through and the shallow 

Depth 
 (m) 

(m
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surficial sandy top layer has an insufficient thickness for the abstraction of water. These 

conditions prevent the hydrologic connection and thus are unfavorable for the riverbank 

filtration.  

 

The Quality of River Nile and the Groundwater 

The salinity of River Nile water is about 130 ppm; the chloride concentrations were 

19 mg/L. All major ions in Nile water were generally within the limits for drinking water 

supply. The Nile water was alkaline and predominantly of the bicarbonate type. Total 

hardness is about 125 mg/L (as CaCO3), with calcium as the main hardness constituent. The 

main problem in drinking water treatments is the high load of microbiological 

contaminants.The ambient groundwater, near the current the River Nile track, has TDS (Total 

dissolved Solids) ranging from 230 – 390 mg/L (Table 4). The TDS of the groundwater is 

more than the TDS of the river water. Additionally, chloride concentrations are also much 

higher. 

In Egypt, risks might arise from the land-side part of the aquifer as it is subject to 

contamination, mainly from the unsecure conventional systems for sewage disposal in 

villages (latrines and septic tanks) but also from seepage of irrigation water containing 

nitrogen fertilizers (Grischek, 2003). However, median concentrations for ammonium and 

nitrate in the groundwater were found to be 0.6 mg/L and 0.8 mg/L, respectively, and did not 

indicate groundwater pollution. Maximum ammonium and nitrate concentrations found in the 

groundwater, at the studied sites, were 0.5 mg/L and 0.46 mg/L, respectively (Table 4). 

Besides primarily iron and manganese concentrations are relevant for water treatment design. 

Iron and manganese concentrations were found to be 0.1–0.3 mg/L for each (Table 4). 

 

Bank-Filtrate Chemistry 

At many RBF sites worldwide, seasonal temperature changes in river water and bank 

filtrates and flow-related changes in EC could be used to estimate the travel times of bank 

filtrate (Ahmed, 2020).The physical and chemical characteristics of the raw, infiltrated, and 

groundwater at the study area are summarized in Table (4b). It was expected that the banks 

acted as a robust barrier to the elimination of suspended matter but at the study location there 

is no significant difference in turbidity in comparison with the corresponding value at surface 

water systems (Nagy-Kovács, 2019). 

However, the TDS values of groundwater, RBF wells and river water differ 

significantly, offering the potential to use TDS measurements to determine the portion of 

bank filtrates and land-side groundwater in the pumped water and residence times. Chloride 

concentration measurements might also be used. In any case, installation of an observation 

well, land-side of the pumping well is required.  

The removal of organic compounds is relevant for the dissolution and release of iron 

and manganese along the flow path and for the required post-treatment and to inhibit the 

potential formation of disinfection by-products. 

However, higher concentrations of nitrogen were found in the BF wells relative to the 

concentrations of the surface water bodies during this study. Its concentration increased to 0.6 

mg/L at TW1 and 0.7 mg/L at TW2 (Table 4a). The principal reason for this increase is the 

mixing of infiltrated water with contaminated groundwater (Hamdan, 2011; Selim, 2014).  

Chloride was used as conservative elements to estimate the percentage of infiltrated 

water from the surface water systems to the total pumped water at the two BF wells. The 

average chloride concentrations for the River Nile, TW1, TW2and GW were 19, 47.9,91.8 

and 71.25 mg/L respectively. Therefore, the bank-filtrate share for TW1 was estimated to be 

44.68 % where there is not any share for TW2. 
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The concentrations of major Cations (Ca
+2

, and Mg
+2

) and anions (Cl
-1

 and SO4
-2

) 

demonstrated increased behavior during the infiltration process. For example, the 

concentrations of Ca
+2

 and Mg
+2

 were 30.32 and 11.856 mg/L, respectively for the River Nile 

and increased to 117.29 and 32.04mg/L for the TWs (Table 4a). Similarly, an increase in the 

concentrations of heavy metals was detected at the BF wells. Fe and Mn were not detected in 

the surface water systems. This is mainly attributed to (i) dissolution of minerals during the 

filtration process and/or (ii) mixing of infiltrated water with the contaminated native 

groundwater (Abdelrady,  2020).  

However, the concentrations of these elements in the pumped bank filtrates did not 

exceed thethreshold levels of drinking water quality guidelines proposed by WHO (2011) and 

therefore they do notpose a risk to human health. BF is recognized as an effective technique 

to reduce nutrient concentrations significantly (Maeng,  2019). 

 

Table 4a. Chemical parameters of bank filtrates. 

 

Table 4(b). Cont. 
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Biological analysis for Bank-Filtrate: 

Tables (5) indicated the results of the microbiological analysis includes (heterotrophic 

plate count (HPC), total coliform, fecal coliform, fecal streptococci, Pseudomonas 

aeruginosa and algae count in water samples from the investigated sites. It was obvious that 

water samples of test wells for RBF and ground water wells have normal range of viable 

bacterial count (HPC). However the total coliform, fecal coliform have been detected in a 

high density at raw water, it is not detected in test wells for RBF, ground water wells 

samples.This can be an indication for adequate travelling time between surface water and test 

wells to remove pathogens and provide high-quality drinking water. The total coliform counts 

in some wells exceeded the drinking water standards. The median value for total coliforms in 

the River Nile valley aquifer was 1600 CFU/100 ml. 

 

Table 5(a). Microbiological parameters of bank filtrates. 

 

Sample 

location 

Date  T. 

Coliform 

F. 

Coliform 

F. 

Strepto 
HPC Pseudomonas 

Algea 

Count 

Parameter unit cell/100ml  

Egyptian drinking water 

standards limitation 
2 0 0 -- 0 

-- 

Test well 

 No. 1 

21/06/2020 0 0 0 -- 0 8 

27/06/2020 0 0 0 -- 0 -- 

01/07/2020 0 0 0 -- 0 4 

07/07/2020 0 0 0 10 0 -- 

16/07/2020 0 0 0 5 0 10 

21/07/2020 0 0 0 10 0 12 

29/07/2020 0 0 0 10 0 -- 

04/08/2020 0 0 0 -- 0 2 

13/08/2020 0 0 0 5 0 -- 

16/08/2020 0 0 0 10 1 36 

23/08/2020 0 0 0 10 1 8 

30/08/2020 0 0 0 30 1 -- 

Test well  

No. 2 

21/06/2020 0 0 0  0 -- 

27/06/2020 1 0 0  0 2 

01/07/2020 1.8 0 0  0 -- 

07/07/2020 0 0 0 10 0 22 

16/07/2020 1.1 1.1 0 10 0 4 

21/07/2020 0 0 0 30 0 10 

29/07/2020 0 0 0 10 0 -- 

04/08/2020 4 0 0  0  

13/08/2020 0 0 0 260 0 70 

16/08/2020 0 0 0 10 1 34 

23/08/2020 0 0 0 15 1 10 

30/08/2020 0 0 0 50 1 10 
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Table 5(b). Microbiological parameters of surface waters and groundwater sources. 

 

Sample location 
Date  T.  

Coliform 

F.  

Coliform 

F. 

Strepto 
HPC pseudomonas 

Algea 

 count 

Parameter unit cell/100ml  

Egyptian drinking water 

standards limitation 
2 0 0 50 0 

-- 

Ground well No. 1 

Aug. 

2020 

0 0 0 10 0 24 

Ground well No. 2 0 0 0 10 0 12 

Ground well No. 3 0 0 0 20 0 42 

Ground well No. 4 0 0 0 10 0 0 

Nile river (Raw water) 1600 490 -- -- -- 2336 

 

Quality of the Pumped Water from RBF Units  

At many RBF sites worldwide, seasonal temperature changes in river water and bank 

filtrates and flow-related changes in EC could be used to estimate the travel times of bank 

filtrate (Zsuzsanna, 2019). Fluctuation, except in the maximum values during the low flow 

period of December and January, the water levels change, so the travel times are also affected 

by the changing gradients in the aquifer. However, the Chloride values of groundwater and 

river water differ significantly, offering the potential to use Chloride measurements to 

determine the portion of bank filtrates and land-side groundwater in the pumped water and 

residence times. Chloride concentration measurements might also be used (Trettin, 1999).  

As shown in Equation (1), the percentage of the infiltrated water from the surface 

water systems captured by the two test wells was determined using chloride as a conservative 

chemical parameter. 

Portion of bank filtrate in % = (CWt- CGW)/(CRiver -CGW) *100 

 Where, CWt is the chloride concentration in the test well water, CRiver is the chloride 

concentration in river water, and CGW is the chloride concentration in groundwater. 

 

From Table (3), the portion of Bank filtrate in Test well No.1 is: 

(48.42–71.25 / 19–71.25) *100 = 43.69 % 

The portion of Bank filtrate in Test well No.2 is: 

(91.83-71.25 / 19–71.25) *100 = No bank filtrate % 

The Location of the test well (1) near the surface water systems decreases the travel 

time and increases the percentage of surface water. 

 

Sustainability and Cost of RBF 

RBF is a sustainable low-cost technology applicable in Egypt and could be integrated 

into the conventional Water treatment plant allocated on the Nile River banks as an additional 

source to secure water supply during accidental oil spills and extreme climate events. Many 

types of water treatment technology are used in Upper Egypt (Table 6), depending on criteria 

such as population number, water use (drinking or industries), and cost. 

To cover a large population, e.g. >1 million consumers, water companies tend to 

establish large water treatment plants with capacities >17,000 m
3
/day to 1 Mm

3
/day or more. 

RBF units commonly consist of abstraction wells and a disinfection unit to provide safe 

drinking water (UN Habitat for a better urban Future, 2018). If Mn and/or Fe concentrations 

are above the threshold set by the drinking water standard, aeration and sand filtration must 

be added as treatment steps. Small conventional Water treatment plants (rapid sand filters) 

are plants similar to the large ones, with same treatment steps and chemicals but with a 

capacity less than 17,000 m
3
/day. The small conventional Water treatment plants are used for 
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remote areas with limited population or for industrial water supply. This type has some 

disadvantages, such as high initial cost, high running cost, and higher energy consumption. 

Direct infiltration Water treatment plants (slow sand filters) use large sand and gravel 

filters to treat water withoutany coagulant dosage. Chlorine gas is used for disinfection in 

most cases. These Water treatment plant only produce small quantities of drinking water at a 

high operation cost.Treatment of water from groundwater wells commonly requires Fe and 

Mn removal and disinfection, as in many parts of Egypt, people must dispose sewage in the 

ground, resulting in groundwater quality deterioration. Fe and Mn removal is based on 

aeration or dosage of potassium permanganate and subsequent filtration, which affect the 

operation costs (Elsheikh, 2016)  .  

Compact units (built-in units) produce up to 2,160 m
3
/day/unit. These mobile units 

can be moved to any place and are typically installed on small canal banks to provide 

drinking water for smallcommunities. The basic process is sand filtration in small closed 

metal cylinders, each unit having three of them, and treatment processes are the same as in 

the conventional Water treatment plant (coagulation/flocculation) (Ulrika,  2011( . 

Table (6) indicates low capital costs for RBF units (without Fe/Mn removal) and 

small conventional. WTPs. has the highest capital costs for (deep) groundwater wells and 

subsequent treatments are affected by the deep drilling of the wells and commonly require 

manganese removal. Additionally, the operational costs are lowest for the RBF units, as 

compared to the groundwater wells, due to a lower drawdown and associated lower energy 

demand. If Fe/Mn removal is required, the operational costs would be more similar to those 

of groundwater wells (Elsheikh, 2016( . 

 

Table 6. Cost comparison between RBF units and other treatment techniques (UN 

Habitat for a better urban Future , 2018). 

Capacity and Cost RBF Unit 
Small 

Conventional 

Direct 

Infiltration 

Groundwater 

Well 

Compact 

Unit 

Capacity (m3/day) 3000 8000 3000 2000 2000 

Capital cost 

(Million EGP/Unit) 
0.6 40 60 2- 10 15 

Operational cost 

(Million EGP/Unit) 
0.05 0.5 1.5 0.1 0.7 

 

Proposed Site Selection Criteria 

There are some aspects that could restrict the BF efficacy and must therefore be 

considered during the design process. These include the following: 

Over-pumping practices can reduce travel time, and thus decrease the efficiency of treatment, 

Locating the wells near the surface water systems (<50 m) decreases the travel time to the 

limit (>10days), and thus could restrict the treatment capacity. In such case, a low pumping 

rate must be applied; 

The consequences of lowering the surface water level can be regulated through the 

continuous operation of the wells (Ahmed, 2020). 

Wintgens (2016) demonstrated that a subsurface travelling time of 50 days is adequate 

to remove pathogens and provide high-quality drinking water. Maeng (2019), conversely, 

found a negative relationship between the travel time and redox potential of the bank filtrate. 

This suggests that longer travel increases the potential for environmental anaerobic 

conditions. This enhances the reduction of undesirable and toxic elements (e.g., Fe, Mn, and 

As), and consequently has an adverse effect on the bank-filtrate quality. Based on these 

assumptions, a travel time of 10 to 50 days was regarded as acceptable. 
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Conclusions 

RBF can serve as a pre-treatment for waterworks; at some sites only disinfection is 

required as a further treatment step for drinking water production. Results from water quality 

monitoring during the initial phase of the RBF operation in Upper Egypt have demonstrated a 

good surface and groundwater interaction, and favorable hydro-geological conditions. Data 

from all investigated sites showed an efficient removal of turbidity and bacteria during RBF. 

Special care should be taken to prevent well contamination during the drilling and 

installation process. After initiation of pumping from the RBF wells, it might take 2 to 12 

months until stable water quality is gained for the pumped water.  

Decisions on adequate further treatment—especially if Fe/Mn removal is required 

should be made only after a monitoring period of a few months, to allow an optimal design 

for post-treatment. The RBF units should be operated continuously to prevent fluctuations in 

water quality and to limit the pumped portion of land-side groundwater, which commonly has 

higher Fe and Mn concentrations.RBF can provide large volumes of drinking water with a 

high quality at low cost. The capital and operating costs of the RBF units are lower, 

compared to conventional water treatment plants. The highlighted conditions and advantages 

of RBF in Upper Egypt underline that RBF should be considered as an option for water 

supply, without requiring any further treatment besides disinfection or as a pre-treatment step 

at some sites, especially if the capacity of the existing water treatment plants needs to be 

increased.  
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  ، مر بني في حبلة دراسة: الجبف شبه المنبخ الطبيعي للاببر الشبطئية للموارد المبئية في الترشيح أداء

 مصر ، أسيوط

 

 اللطيف عبذ رشب
1

 عرابي أحمذ ، 
2

 النصر سيف أحمذ ، 
3

 سليم محمذ المنتصر ، 
2

 

 ِصش ، أس١ٛغ ، اٌصحٝ ٚاٌصشف اٌششة ١ٌّبٖ اٌمبثعخ اٌششوخ 1 - 

ِصش  ، 71524 أس١ٛغ فشع ، ا٤ص٘ش خبِؼخ ، اٌؼٍَٛ و١ٍخ ، اٌد١ٌٛٛخ١ب لسُ 2- 

 ِصش ـ أس١ٛغ ـ 71516 ـ أس١ٛغ خبِؼخ ـ اٌؼٍَٛ و١ٍخ ـ اٌد١ٌٛٛخ١ب لسُ ـ 3

 المستخلص

 ثبسُ اٌؼ١ٍّخ إٌٝ ٠شبس. ثح١شح أٚ ٔٙش لبع أٚ ظفخ ػجش اٌسطح١خ ا١ٌّبٖ رشش١ح ف١ٙب ٠زُ ػ١ٍّخ ٘ٛ اٌطج١ؼٟ اٌزشش١ح

 ثّب اٌّٛاد ِٓ ِزٕٛػخ ِدّٛػخ رخف١ف فٟ فؼبي ٘زا اٌزشش١ح أْ ثجذ ٌمذ.  (RBF / LBF) اٌجح١شح / إٌٙش ظفخ رشش١ح

 ٚاٌىبئٕبد ٚاٌّشوجبد ، اٌص١ذلا١ٔخ ٚاٌّسزحعشاد ، اٌحشش٠خ ٚاٌّج١ذاد ، اٌطج١ؼ١خ اٌؼع٠ٛخ ٚاٌّٛاد ، اٌؼىبسح رٌه فٟ

 . اٌزىٍفخ ِٕخفعخ ِؼبٌدخ  غش٠مخRBF اٌزشش١ح رؼزجش ػ١ٍّخ. رٌه إٌٝ ِٚب ٚسائحخ ا١ٌّبٖ رغ١ش غؼُ اٌزٟ اٌذل١مخ

 - ِش ثٕٟ فٟ ٠مغ ٚاسغ ٔطبق فٟ RBF ٌزم١ٕخ اٌّحزٍّخ اٌزٕف١ز أفعً ِٛالغ لاسزىشبف ِحبٌٚخ اٌذساسخ ٘زٖ رمذَ

 ثبٌمشة اٌزٛاخذح اٌعخ آثبس ِٓ ا١ٌّبٖ ػ١ٕبد خّغ ٚلذ رُ. اٌششة ١ِبٖ لإٔزبج ا١ًٌٕ ٚادٞ ِٓ ومسُ ِصش صؼ١ذ - أس١ٛغ

 ثشىً رشغ١ٍٙب ٠زُ ، BF حمً ٌؼ١ٕبد ا١ٌّبٖ فٟ اسزخشاج آثبس 4 ٕ٘بن. اٌسطح١خ ا١ٌّبٖ ٚٔظبَ اٌّحزًّ BF ِٛلغ ِٓ

 ٚ ِزش 7 ثؼذ ػٍٝ اٌّحزًّ BF حمً فٟ ٠مؼبْ اخزجبس١٠ٓ ثئش٠ٓ ِٓ ا١ٌّبٖ ػ١ٕبد ِٓ أخشٜ ِدّٛػخ خّغ وّب رُ. ِزجبدي

 .أشٙش ثلاثخ ٌّذح ا٤سجٛع فٟ ٚاحذح ِشح ٘زٖ ا١ٌّبٖ ػ١ٕبد خّغ رُ. اٌزٛاٌٟ ػٍٝ ، ا١ًٌٕ ٔٙش ِٓ ِزشًا 15

 أثجزذ. ٚا١ٌّىشٚث١ٌٛٛخ١خ ٌؼ١ٕبد ا١ٌّبٖ ٚاٌج١ٌٛٛخ١خ ٚاٌى١ّ١بئ١خ اٌف١ض٠بئ١خ ٌٍخصبئص اٌدٛدح أخشاء ل١بسبد رُ

 ٌزض٠ٚذ RBF   رم١ٕخ فبػ١ٍخ فحصٙب رُ اٌزٟ ٌٍّحطخ اٌطج١ؼ١خ اٌدٛف١خ ٚا١ٌّبٖ ِٓ ا١ٌّبٖ اٌسح١خ  إٌّزدخ ا١ٌّبٖ ث١ٓ اٌّمبسٔخ

 ٠ّىٓ اٌزٟ اٌدٛأت ثؼط ٕ٘بن ، رٌه ِٚغ. ٚاٌج١ئ١خ ثبٌّٕطمخ ا١ٌٙذسٌٚٛخ١خ اٌظشٚف ظً فٟ ِصش صؼ١ذ فٟ اٌششة ١ِبٖ

ٚاٌزٜ  اٌعخ فٟ الإفشاغ( i: ػٍٝ ٚرشزًّ. اٌزص١ُّ ػ١ٍّخ أثٕبء الاػزجبس فٟ أخز٘ب ٠دت ٚثبٌزبٌٟ BF رحذ ِٓ فؼب١ٌخ أْ

( َ 50 )>اٌسطح١خ ا١ٌّبٖ أٔظّخ ِٓ ثبٌمشة ا٢ثبس ِٛلغ رحذ٠ذ( ii ؛ اٌّؼبٌدخ وفبءح ِٓ ٠مًٍ ٚثبٌزبٌٟ اٌسفش ٚلذ ِٓ ٠ض٠ذ

 ا١ٌّبٖ ِسزٜٛ أخفبض( iii ؛ .اٌّؼبٌدخ لذسح ِٓ ٠حذ أْ ٠ّىٓ ٚثبٌزبٌٟ( أ٠بَ 10 )< ا٤لصٝ اٌحذ إٌٝ اٌسفش ٚلذ ِٓ ٠مًٍ

 .٣ٌثبس اٌّسزّش اٌزشغ١ً خلاي ٚاٌزٜ ٠ّىٓ اٌزغٍت ػ١ٍٗ ِٓ اٌسطح١خ

 اٌؼٕبصش رم١ًٍ ٠ؼضص ٘زا. اٌلا٘ٛائ١خ اٌج١ئ١خ اٌظشٚف احزّب١ٌخ ِٓ ٠ض٠ذ ا٤غٛي اٌسفش ِٓ ٔزبئح اٌذساسخ أْ اسزٕزح

خٛدح ػ١ٍّخ  ػٍٝ سٍجٟ رأث١ش ٌٗ ٠ىْٛ ٚثبٌزبٌٟ ، Fe ، Mn ، ( As ، اٌّثبي سج١ً ػٍٝ )ٚاٌسبِخ ف١ٙب اٌّشغٛة غ١ش

ب 50 إٌٝ 10 ِٓ اٌسفش ٚلذ اػزجبس رُ ، الافزشاظبد ٘زٖ ػٍٝ ثٕبءً  . اٌزشش١ح ًِ  اٌصح١ح اٌّٛظغ رحذ٠ذ ٠ٚؼزجش ، ِمجٛلاً  ٠ٛ

ب ػبِلاً  BF آثبس ٌزشو١ت ًّ  رم١ٕخ ٘ٛ BF أْ إٌٙب٠خ فٟ الالزصبد٠خ اٌذساسخ أظٙشد.  BF ٌزم١ٕخ إٌبخح ٌٍزطج١ك حبس

. اٌششة ١ِبٖ ػٍٝ اٌطٍت ٌزٍج١خ ِش ثٕٟ ِذ٠ٕخ فٟ ٌٍزٕف١ز ِٚسزذاِخ الزصبد٠خ


