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Abstract

East of the Nile Delta is an important region for agriculture in Egypt, where
some problems appeared because of increasing population, decreasing Nile
water, excessive pumping of usage of groundwater and irrigation with
drainage water. The groundwater quality and quantity in the east of Nile
Delta are highly affected by urbanization, industrial and agricultural
activities. In the present study, sixteen groundwater samples were collected
from the Quaternary aquifer and eight surface water samples from
surrounding irrigation canals were sampled too. Also, satellite images
(Landsat 8, GeoEye and SRTM) were used to create landuse map and to
assess the expansion of urban and industrial settlements on the cultivated
lands in the east Nile Delta. The change detection between agricultural lands
in 2002 and 2018 revealed that decreasing in agricultural lands was about
8.969 km? (4% of total study area) due to urban encroachment. The
groundwater samples were analyzed for major ions, nitrates, and trace
elements, in addition to detection of Coliform group. Results of chemical
analyses show three hydrochemical facies of groundwater including, namely
Na—CIl, Mg-Ca (HCOz)> and a mixed type. The analyzed hydrochemical
parameters indicate wide ranges of TDS 320 -1860 mg/l, Na* 42.7-797 mg/I,
NOs~ 4 —163 mg/l, Mg?* 11.5 -122 mg/l and CI~ 38.3 — 686 mg/I suggesting
complex hydrochemical processes and recharge from multiple sources. TDS,
Pb, Fe, Zn, CI, Mg, and Na exceed the limit of the World Health
Organizations standards for drinking water quality in the northeastern part of
the study area. Spatial analysis of the landuse map shows the high
concentrations of Pb, Zn and Fe?* are most likely related to contamination
from industrial sewage. High nitrate concentrations beyond the permissible
limit 50 mg/l were reported near the drains and associated with high

concentrations of the total Coliform count various from 2 to 43 CFU/100 ml



indicating a potential mixing between the domestic sewage and surplus
irrigation water to the groundwater system. The examination of total and
fecal Coliforms group of surface water in the study area revealed that the
total Coliform count/100ml range from 2000 to 9200 CFU/100 ml. The high
value of total Coliform recorded in the study area because the canals exposed
to leakage from broken drain tubes that pass through the canals. All collected

surface water samples from canals were excessively polluted.

The present study shows that the northern part of the study area is relatively
polluted and a further investigation and assessment of the pollution pattern
and sources using integrated remote sensing, hydrochemical and

geostatistical modeling are highly recommended.
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CHAPTER ONE Introduction

INTRODUCTION

1.1 General outlines
Egypt is facing great challenges in the issues of water resources supplies

and management (Biswas, 2004). The demands for irrigation, municipal
supplies are increasing, particularly in areas witnessing unprecedented
cultivation and urban encroachment. The fringing areas to the Nile Delta are
much targeted regions for such required expansion for the different activities.
Unfortunately, the negative impact for the non-planned urban expansion has
negatively affected the irrigation and drainage canals; considerable stretches
became defunct due to the urban encroachment in their premises. Consequently,
the irrigation in these areas are currently being supplied from the groundwater
aquifers. The excessive pumping of the groundwater, waste effluent into the
canals and drains, using of chemical pesticides, fertilizers and contamination of
the soil with heavy metal from the industrial activities are the most common
problems facing these densely-populated areas (Singh and Prasad, 2015).
There are different methods and techniques used to measure, monitor and
evaluate these different kinds of degradation of the environmental parameters.
Regarding the groundwater evaluation, the hydrogeochemical and
bacteriological analyses are widely being used to assess the temporal changes in
quality (Masoud, 2013). However, the remote sensing data are very informative
for the surface parameter in both spatial and temporal domain (Rees and
Pellika, 2010). Indirectly, it can be used to indicate the groundwater parameters
given the analyses of landuse changes in these areas. Thus, the sample locations
can be driven by the synoptic analyses of this landuse changes map for the year
2018 in order to evaluate the connection between landuse activity and water

quality in the study area.



CHAPTER ONE Introduction

1.2 Aim of study
The present work aims to assess the hydrogeological conditions and

shallow groundwater quality in east of the Nile Delta and these relations with
the different anthropogenic activities. This investigation has its own significance
as the population depends on the Quaternary aquifer not only in irrigation, but
also for potable water supplies.

Specific numbers of objectives are to be achieved including, 1:) Field
and laboratory measurements were carried out for the collected groundwater,
surface water samples and soil samples. The groundwater samples were
analyzed for major ions and minor elements 2:) The heavy metals were
determined in groundwater, surface water and soil samples to recognize the
hazardous regions in the study area and their relationship with human activities
3:) detection of Coliform group for surface and groundwater samples also done.
4:) Remote Sensing and GIS techniques were also used to produce landuse map
in 2018 in order to evaluate the connection between landuse activity and water

quality in the study area.

1.3 Location of study area
Geographically, the area under investigation extends between Mostorod

and Abu Zaabal in Al-Qalyubia Governorate, east part of the Nile Delta, Egypt.
The area is bounded by longitudes 31° 14' 52" and 31°25' 24" E and latitudes
30° 7' 32" and 30° 18' 25" N (Fig. 1.1). It covers an area of approximately 209
Km?2. The study area falls in the dryland zone, where annual precipitation does
not exceed 100 mm/yr. Therefore, the significance of hydro-climatic parameters
for the water resources in the study area is minimal or even does not exist.
Ismailia Canal, which is the main irrigation canal that supplies the
eastern part of the Nile Delta with irrigation and potable water, passes through
the selected study area. Additionally, a main drain for east of the Nile delta
“Belbeis Drain” also pass through the study area, where its course is aligned

parallel to the Ismailia Canal. Due to the non-planned urban encroachment, the
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