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Khanyounis 
Governorate 

•  Located in southern Gaza Strip 

•  Population is approx. 120,000 

•  Groundwater is only regular 
source for water 

•  Annual precipitation 200-250mm 

•  Water polluted with Cl and NO3 

•  Seawater 

•  Fertilizers 

•  Overpumping 



Hydrogeological Cross Section 



Original Chemical Analysis 



Descriptive Statistics 

WHO Standards 

Cl NO3 

250 45 



Correlation Coefficients 
 Significant 

correlation 
between NO3 
and Ca believed 
to be caused by 
wastewater 
contamination 
interacting with 
calcite. 

 Previous 
paper showed 
little correlation 
between NO3 
and Ca, strong 
positive 
correlation 
between NO3 
and Na, K, Mg, 
Cl, and SO4 



My Input 



Percent/Molality Increases 

Species % Increase Molality Increase 

Ca .515% 9e-06 

Na .494% 7e-05 

K .557% 6e-07 

Mg .474% 8e-06 

Cl .505% 7e-05 

SO4 .483% 7e-06 

My results indicate that the earlier paper was right in noting that Na, K, Mg, Cl, 
and SO4 were positively correlated with NO3 due to wastewater pollution, while 
the newer paper was right in finding a positive correlation between NO3 and Ca 
due to interactions between wastewater and calcite. 



Future Studies 

  I was unable to include TDS and EC in my models, which could have 
affected the results. 

  It’s important to determine which paper is correct about the 
correlations between ions so that people trying to address the 
pollution have a better understanding of how to attack the 
problem. Future studies should work on figuring out why these two 
studies came to such different conclusions about how wastewater is 
interacting with the environment. 
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