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Five Ws and How! 
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1. What was done? 
2. What is going on? 
3. What will be done? 

Three Whats 



PROJECTS 

1st Phase 

Assessment of the environmental 
situation in the basin of the River 
Nile using nuclear and related 
analytical techniques (2011-2014). 

2nd Phase 

Environmental studies in Egypt 
using neutron activation analysis 
and other analytical techniques 
(2015-2018). 
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INTRODUCTION  

 Almost all population 91.6 M lives along the 
Nile River and Nile Delta. 

 The Nile River is an artery for Egypt because 
of its being the main source of fresh water for 
all forms of life.  

 Trace and major elements in soil and 
sediments  

 Geology, geography, agriculture and 
aquaculture.  
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GOALS? 
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 Bridging the gap.  

 Determination of the content (mg/kg) of major 
and trace elements in soil and sediments. 

 Sources of pollution. 

 Estimation of Enrichment Factor EF and 
Geoaccumulation index (Igeo).   
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Sampling Sample Irradiation Analyses 

Data processing 

WORKING SEQUENCES  

 A total of 72 samples -> 40 soil and 
32 sediments. 

 Pre-treated in Egypt and prepared 
to NAA in Russia. 

 Irradiated and measured using 
HPGe detectors 

 Process of Gamma-ray spectra of 
induced activity using Canberra 
G2x. 

 Statistical analyses 
 Data processing and interpretation   



Sampling  
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IBR-2 

Courtesy of Norbert Kučerka 

Sample Irradiation 
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Analyses 

 Spectra processing  
 Calculation of content  

Data processing 



Statistical analyses 

 Descriptive statistics. 

 Principal Component 
Analysis PCA 

 Data normality test 
(Shapiro-Wilk test). 

 Comparison 

 Influence of sedimentation 

 Distribution of major and 
trace elements 

 Hypothesis 

 Knowledge bank for 
elements 

 Calculation of Enrichment 
factor and geoaccumulation 
index.  
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Data processing  

Data interpretation 
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Descriptive statistics 

Statistical analyses 
Soil 
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Descriptive statistics 

Con’t 

Sediments 
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Boxplot 
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Distribution of Ca with Lat. (0) Tree diagram of all 32 elements 
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Distribution of Ti with Lat. (0) Ternary diagram  
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Correlation between U and Th Th/Sc vs Zr/Sc 
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Correlation between La and Th 

A possible presence of certain materials 
of natural volcanic origin in soil an 
sediments can be obtained 
by analyzing the reciprocal distribution 
of low mobility and incompatible 
elements Sc, V, Cr, Ni, Zr, La, Hf, and Th.  
 
Both investigated soil and sediments 
contain a certain amount faction of 
mafic detritus, which provenance could 
be attributed, as mentioned, to the 
High Ethiopian Plateaus mainly 
consisting 
of basal with a small amount of felsic 
volcanic rocks 
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Correlation between soil and sediments content 

A linear correlation between soil and 
sediments better described by a 
Spearman's correlation coefficient 
equal to 
0.977 at p < 0.01. 
 
It is proven that there is a relative 
similitude between the sediment and 
soil. 



it is obviously from the obtained data that in all elements there is no 
coincidence between average values and medians. Moreover, neither 
skewness nor kurtosis point towards normal distribution, as both 
parameters are far away from 0 to 3 respectively; values characteristic 
for a Gaussian distribution.  

A possible explanation of this peculiarity consists of a reduced number of 
samples, as well as of the fact that either major or trace element 
distribution is neither normal nor lognormal. 

Shapiro-Wilk test was used to check this hypothesis. With the exception 
of Ca in both soils and sediments for which the Shapiro-Wilk test 
confirmed a possible normal distribution with a probability of 50% and 
88% respectively (p < 0.5 and 0.88), no other element presented in both 
media confirmed the normal distribution. 
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Normality test 
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Pollutant impact 

Overall, and as a common notice, the content 
of pollutants is higher in sediment than in soil 
samples. Sediments are characterized by higher 
metal contents due, in part, to the high specific 
surface of the smaller particles. This 
enrichment is mainly due to surface adsorption 
and ionic attraction. 
the presence of numerous factories and 
enterprises that are using Cr such as iron and 
stainless steel factories and paints industries, 
mainly in the Helwan Area. However, there is 
no a noticeable contamination by metals, 
except a moderate contamination (0 < Igeo < 1) 
with Cr 0.41 and 0.36 for sediment and soil 
samples, respectively. This might be due to the 
uncontrolled waste discharge in the Nile River 
from these enterprises.  



 The content of 32 major and trace elements in 72 samples of sediments and 
soils collected along the Nile valley from Asyut to Cairo was determined 
using ENAA. 

 The experimental data were compared with corresponding data from the 
Congo and Upper Niger Rivers, Upper Continental Crust, North American 
Shale Composite, Average Soil and Average Sediment as well as with 
existing data regarding other sections of the Nile valley. 

 The distribution of both major rock forming and trace elements confirms 
the presence, besides of detrital material close to the Upper Continental 
Crust, of a certain amount of igneous material, most probably resulting 
from weathering of the Ethiopian Highlands and transported by the Blue 
Nile.  

 Accordingly, was better evidenced by the average content of the Light Rare 
Earth Elements La and Ce, as well as of Th and U, which are significantly 
lower than the Continental material as well as the suspended sediments of 
the great African Rivers Congo and Upper Niger.  
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Concluding remarks 



 At the same time, the distributions of possible 
pollutants such as Ni, Zn, and As suggest that the 
investigated sector of the Nile valley is not seriously 
contaminated with heavy elements, so that, in spite of 
a human activity that lasted four millennia, the Nile 
River continues to be less affected by any 
anthropogenic activity.  
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Con’t 



Prospective  

 On the question of the ecological situation 
assessment using different biotic and abiotic 
components of the marine ecosystems of the 
Egyptian Red Sea coast. 

 Marine sediments,  

 coral reefs,  

 mangrove,  

 algae,  

 Molluscs…etc.  
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Sound and light show in Pyramids  

An expert is a person who has made all the 
mistakes that can be made in a very narrow field.” 
― Niels Bohr 

THANKS FOR YOUR 
PAYING 

ATTENTION 


