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Project abstract  
 
The solution proposed for the decontamination of soils and groundwater is called Soil-Omic.  
Soil-Omic consists of biological formulations and integrated (biological and chemical-physical) 
processes, aimed at the decontamination of soils and groundwaters from organic and inorganic 
contamination (the main targets are TPH, PAHs, some heavy metals including lead, and metalloids 
such as arsenic). 
Soil-Omic is based on the integration of metagenomics and environmental engineering where 
metagenomics defines and assess the process engineering for the decontamination of 
environmental matrices.  
Metabarcoding provides reliable information regarding both diversity (what microorganisms are 
there?) and function (what can the microorganisms do?), providing insights into in situ microbiome 
and microbiota structures, dynamics and functioning.  
The environmental microbiome is responsible for the decontamination of an environmental 
matrices both as the primary and final effector in a mutualistic interaction with the ecosystem.  
Soil-Omic therefore exploits the in-depth knowledge of the ecology of the soil and its microbiome 
to promote or induce an effective action of depletion and transformation of contaminants by 
autochthonous (preferably) or allochthonous microorganisms. The Soil-Omic protocols use 
chemical-physical technologies to support biodegradation, in order to remove those inorganic 
contaminants that cannot be destroyed, but only transferred from one matrix to another or made 
less bioavailable. 
Soil-Omic technology is able to be declined in both in situ and ex situ practices, aimed to 
decontamination of soil and groundwater. 
In in situ treatment, Soil Omic use site specific solutions for mobilization and removal of 
organic/inorganic contamination , biostimulation  of autoctonous microorganisms, inoculation of 
selected strains. The technologies used for biological treatment in situ are therefore input wells, 
monitoring wells, extraction wells, drainage trenches and chemically and biologically active 
hydraulic barriers.   
The contact between microorganisms and the matrices to be treated must be efficiently 
engineered, since the effectiveness of the biological treatment depends on this. For this purpose 
Soil Omic uses some evolving technologies, such as biomass encapsulation, or Bio-flushing that 
favorite both biostimulation and microbial spread. 
Soil-Omic can also be used ex situ. Ex situ bioremediation take place in original mobile soil 
treatment platforms, in which we can use Soil-Omic protocols for biological degradation processes 
and chemical-physical reactions of transformation. 
Given the fundamental importance of the water matrix, both as a target for treatments and as a 
vehicle for bio-flushing active ingredients, an important segment of the processes that will be put 
into practice will concern water purification. Also in this case, it is essential to use both chemical-
physical and biological techniques. 
The application methods of Soil-Omic are therefore multiple and adaptable to the specificity of the 
site of interest.  
One of the strengths of Soil-Omic technology is the fact that it can be declined according to 
alternative or integrated processes, depending on the site-specific conditions, and therefore it 



 

 
 

 

 

 

 

 
 

represents an extremely flexible solution and adaptable to different environmental conditions. 
The design and engineering of Soil-Omic technology has two decisive consequences for industrial 
application: 
1) times, reduced compared to traditional bioremediation techniques, compatible with the 
objectives of urban redevelopment projects. 
2) given the possibility of using Soil-Omic in situ and even ex situ on site, the proposed technology 
knows no "principle" limits on its application in different environmental contexts and at different 
scales of application. 
Soil-Omic is a green technology, with a significantly lower footprint than the chemical and physical 
technologies currently used for the treatment of organic and inorganic contaminants. 
 


