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The objective of this thesis is to analyze the influence of a number of hydraulic and hydrogeochemical  
parameters, which play a role in the transport processes of a pollutant in a aquifer remediation scheme 
The remediation method considered consists on pumping groundwater to a well. Water advected to the 
well would carry the pollutants dissolved to the surface. An accurate knowledge of the processes 
controlling the transportation of the pollutant is needed in order to perform aquifer remediation. It is also 
esential to recognize the natural heterogeneity of the media. In this thesis we consider that the solute is 
non-conservative and undergoes reversible linear instantaneous equilibrium sorption (LIE), with spatially 
variable retardation factor. 
 
The main objectives of the work presented are: 
  

• Study the variation of the travel time (time taken by the particle to reach the pumping well) with 
respect to a number of parameters such as integral distance, correlation coefficient, moments of 
transmissivity and distribution coefficient.  

• Know until what extend the uncertainty of the hydraulic (transmissivity) and hydrochemical 
parameters (distribution coefficient) are transmitted into the uncertainty in travel time of a given 
solute particle.  

• Analyze the impact of measurements (both location and actual measured values) in the reduction 
of uncertainty in a given case  

 
We consider an aquifer of porosity φ and thickness b which is polluted by a sorptive solute. Furthermore, 
we assume that the pollutant stays in a circular region of radius L. This thesis focuses on pumping the 
pollutant from a well located in the center of the circular region, forcing a convergent flow. The particle 
undergoes retardation due to sorption, which is characterized by the local values of the distribution 
coefficient. 
 
The main problem in modeling such a problem is the irregularity (and impredictability) of the variation of 
both the hydraulic conductivity and the distribution coefficient. Natural phenomena usually present a 
structured component and a random one. This last component motivates the use of geostatistics to apply 
some formalism of the random functions to the groundwater flow and/or solute transport equations. The 
heterogeneous nature of the media is modeled by assuming that the transmissivity and distribution 
coefficient are spatially auto- and cross-correlated. 
  
The numerical study and the results of travel time are presented in a statistical form. The final results are 
given as first and second order conditional statistical moments. 
 
The main results are enumerated herewith: 
• Additional information about the expected value of the travel time is not obtained by conditioning 

(taking measurements) on the pumping well when the integral distance is much smaller than the 
solute travel distance. On the other hand, when both distances are of similar order, conditioning on 
the pumping well influences visibly the travel times, but this influence is in all cases smaller than in 
the cases where conditioning is performed at the injection point.  

• It is not possible to assure in all cases that the conditioning in the injection point is in the safe side 
with respect to the time needed for aquifer remediation. But in general, this is the case. 

• Conditioning upon transmissivity values has a lesser impact on travel time that doing it upon 
distribution coefficients. 

• The correlation coefficient between the transmissivity and the distribution coefficient plays an 
important role in the behavior of the travel time (both in the conditional and unconditional cases). 

• In general, conditioning reduces travel time variance (increases accuracy), but not in all the cases. 
 


