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Project abstract  
 
Reactive Infiltration BAsin for in-situ Soil treatment (RIBAS)  
 
RIBAS solution is the combination of in situ solutions to remediate recalcitrant organic 
chemicals in soil together with some heavy metals and arsenic. The method proposes an 
intermittent washing out of the soil through saturated or partially saturated infiltration of a 
reactive solution that degrades organics and mobilizes metals to be captured by precipitation 
downstream.  
 
It consists of an infiltration basin on top of the polluted site to be able to intermittently infiltrate 
either fresh water or treated groundwater amended with chemicals to favour certain chemical 
and biological reactions in the vadose zone. A square-shape basin is created by using specific 
retention devices that reach the lower permeability sediments below the contaminated layer in 
three sides. On the fourth side the retention device reaches the phreatic level creating a 
preferred way of groundwater circulation. The injected groundwater after its percolation 
through soil is directed to a permeable reactive barrier (PRB) designed to intercept leached 
contaminants, remaining amendments and by-products of the reactions. Downstream of the 
PRB, a line of well points will capture the treated groundwater and use it for further infiltration, 
thus closing the loop and minimizing the water use. 
 
The idea behind RIBAS concept is to provide the appropriate conditions for reactions to take 
place in the contaminated vadose zone, in saturated or semi-saturated conditions required for 
most of the chemical and biological reactions.  
 
For the inorganic elements (metals and metalloids), the goal is to solubilize them to be removed 
from the soil matrix and intercept them in the PRB in which they will finally be immobilized. For 
organic compounds, the goal is to provide the chemicals to reduce the compounds by chemical 
oxidation and/or biological aerobic degradation. The PRB will be able to capture the solubilized 
organic compounds that could eventually not being completely mineralized in the reactive layer. 
The different reactions required to remove such different compounds will take place 
sequentially thanks to different infiltration episodes in which specific amendments will be 
provided. This general concept can thus be applied to a varying range of contaminants since the 
chemicals and amendments to be added and the composition of the PRB can be designed 
specifically for each site pollutants.  
 
The concept proposed is an advanced and scalable in-situ technology. It can be applied to a 
reduced scale in the pilot proposed for the project, but it is foreseen that a large scale infiltration 
would be easy to be reproduced and controlled by means of a combination of specific retention 
devices and PRB through a funnel-and-gate system. 
 


