NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET
HANAA ALY

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Y7
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

“|

5
*

* &

Uy

df

| il gdugal

@ ASUNET
le

la

ds2
ol
.

(el
HANAA ALY
ceAEEAEEAEEAEEAEEAEEAEEATE AT AT A A AN

SN NN N NN NN NN AN N NN/

Y7
12

PR AR A A A A A A A A




BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

Al

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

Al Bala) o aglial) Allly

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

b ogd cane 28 daasal) (ol 31 oda o
HANAA ALY

»

)
A g
i
okl e
—

<

oA DEAD DA ADEEADEDEAE AN EADE=

SN NN N NN NN NN AN N NN/

Yo
12

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N




ciasS o — 5kl 48

Infiltration of Nile River Water into Ground Water
Investigation and Modelling of Hydraulic and Geochemical
Process during Bank Filtration

Thesis Submitted by

Mohamed Mossad Ahmed Amer
B.Sc. (Chemistry) 2005

M.Sc. (Chemistry) 2016

For the requirement of Ph.D. Degree of Science in Chemistry

First Prof. Dr. Eglal Myriam Raymond Souaya
Professor of Analytical Chemistry-Faculty of Science, Ain Shams

University.
Dr. Ali Mahmoud Abdullah

Technical Support Manager TSM Holding company for Water and
Wastewater, Quality Manager Water Pollution and Marine Environment Lab
(WPMEL).

To
Department of Chemistry

Faculty of Science,Ain Shams University

2022






\

= e SA P

ErRinT o £
AIN SHAMS UNIVERSITY

ciasS o — 5kl 48

Infiltration of Nile River Water into Ground Water
Investigation and Modelling of Hydraulic and Geochemical
Process during Bank Filtration

By

Mohamed Mossad Ahmed Amer

Thesis Advisors Approved

Prof. Dr. Eglal Myriam Raymond Souaya .....................

Professor of Analytical Chemistry Faculty of Science, Ain Shams University.

Dr. Ali Mahmoud Abdullah ~  .cees e
Technical Support Manager TSM Holding company for Water and Wastewater,
Quality Manager Water Pollution and Marine Environment Lab (WPMEL)

Head of Chemistry Department

Prof. Dr.Ayman Ayoub Abdel-Shafi






Abstract

In natural environments, riverbank filtration is accomplished by
decreasing the groundwater stream below the surface water level,
either through the use of hydraulic barriers such as a bank of channels or
through groundwater abstraction at pumping wells. A study has also
been conducted on the mixing of infiltrated river water with
groundwater at the pumping outlet well and the retention time of the
bank filtrate, which has been identified as critical parameters that
influence the efficiency of riverbank filtration and the quality of the
water. Water quality is improved significantly when organic
micropollutants (OMPs) are removed from surface river water using
riverbank filtration (RBF) technology. This technique produces high-
quality water at a reasonable cost. El-Qurain (Conventional Water
Treatment Plant) and El Muzainin RBF plants were investigated to learn
more about the presence of OMP's (pesticides, herbicides, and
polyaromatic hydrocarbons) in the water. Both plants are geographically
adjacent to one another and the El Saadia canal. The study concluded
that the RBF water production technique was more effective than the
traditional treatment for the 17 OMPs (5 polyaromatic hydrocarbons
(PAHs), 6 herbicides, 3 pesticides, and 3 insecticides) were investigated
in the El Saadia canal's raw surface water. To investigate and evaluate
the treatment and removal of 17 OMPs from the El Saadia canal water
source in the laboratory, batch experiments were carried out using fine
silica sand at different temperatures (20, 25, and 30 °C). Additionally,
experiments were carried out to investigate and evaluate the efficacy of
the riverbank soil's biodegradation and adsorption process in reducing
OMPs. In most cases, high-hydrophobicity chemicals such as
pendimethalin, bisphenol A, simetryn, diazinon, and 5 of the PAHSs
(naphthalenediphenyl acetaldehyde, anthracenediphenyl acetaldehyde,
phenanthrene, pyrene, and fluoranthene) are highly adsorbed onto sand
grains (removal percentage >90 percent). The findings demonstrated
that hydrophobic chemical compounds are cleared and removed during
RBF, regardless of the environmental variables under consideration. The
first goal of the study was to learn more about the presence of iron,
manganese, microbiological parameters, and OMPs (disinfection by-
products, pesticides, herbicides, and polyaromatic hydrocarbons) at Al-
Qurain (Conventional Water Treatment Plant), Al Muzainin RBF Plants,
and groundwater wells, all of which are located near the El Saadia Canal.
The second goal of the study was to learn more about the presence of
iron. According to the water quality results from the RBF water, the



water quality was excellent, particularly in terms of Fe and Mn values, as
well as microbiological parameters; the FPs of disinfection by-product
(THMs, HAAs, and HANSs) for Al Muzainin RBF provided more significant
reductions than the Al Qurian water Plant; and the 17 OMPs (5
polyaromatic hydrocarbons (PAHs), 6 herbicides, 3 pesticides, and 3
Second, using batch experiments with fine silica sand at different
temperatures (20, 25, and 30 degrees Celsius), the researchers
investigated and evaluated the treatment and removal of 17 organic
pollutants from the El Saadia canal water source, as well as the
effectiveness of the riverbank soil's biodegradation and adsorption
process in the reduction of OMPs. According to the findings,
hydrophobic chemical compounds are destroyed and removed during
RBF, independent of the environmental circumstances (removal
percentage >90 percent). Developing a modeling system for
biodegrading organic matter traveling through the riverbed was the
study's third objective, and the findings revealed that the correlation
coefficient between DOC measured and DOC calculated washigh (r was
0.94).

Keywords: River bank filtration water quality, Dynamic model, OMPs,
DBPs, Pesticides, Herbicides, PAHs, Sharkyia Governorate, and Egypt.
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