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Monetary valuation of soil ecosystem services and creation of initiatives to invest in soil health: setting 
a framework for the inclusion of soil health in business and in the policy making process.

Objective
The environmental impact caused by the waste 
produced by mining and metallurgical activi-
ties has resulted in marked negative effects on 
soil, water resources (surface, groundwater and 
marine water), landscape, atmosphere and biota.
The risk of erosion by water and wind is the most 
important environmental issue due to its implica-
tions. The main objective of this interventaion is 
the creation of artificial soils (Technosols) asso-
ciated to aided phytostabilization techniques 
(introduction of heavy metal-tolerant plants) to 
enhance soil health in tailings ponds and allow 
the development of a native vegetation cover. 
The reclamation so consisted of the creation of 
Technosols by the use of organic (slurry and manure) 
and inorganic (tailings and marble waste) materials. 
Main species introduced were Piptaterum mi-
liaceum, Salvia rosmarinus, Dittrichia viscosa, or 
Hyparrhenia hirta. 

Result
The adoption of Technosols and phytostabilisation 
technique led to an increase in soil health, with 
the development of the planted vegetation, but 
also the introduction of native species from the 
surroundings, with a vegetation cover of grasses 
and shrubs of around 50%, compared to the com-
plete absence of vegetation before reclamation. 
This was due to increases in pH from 4 to 7 owing 
to the Technosols, with decreases in soil electrical 
conductivity (salinity) from 2.5 dS/m to 1.5 dS/m. 
Soil organic carbon increased from 0.93 g/kg to 
7.93 g/kg. Total nitrogen increased from 0.00 g/
kg to 0.28 g/kg, available phosphorus from 0.00 
mg/kg to 11.50 mg/kg, or exchangeable potas-
sium from 4 cmol/kg to 34 cmol/kg. Soil structu-
re also improved with higher diameter of stable 
aggregates and microbial biomass increased from 
2 ng/kg to 14 ng/kg. Thus, all soil health indica-
tors were improved with the reclamation strategy, 
leading to the growth of a native vegetation cover. 
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Recommendations 
The use of Technosols by the mixture of different materials  as marble waste or pig slurry and manure 
ensures  that associated to the plantation of heavy metal resistant vegetation, it becomes an effective 
strategy to enhance soil health and promote the development of native vegetation in abandoned 
metallic tailings.  

Recovered mining area with a Tecnosol and native shrub vegetation.

Soil sampling at an unreclaimed abandoned mine site. Soil sampling in a reclaimed mining area with a Tecnosol and 
native shrub vegetation.

Tailings ponds in an abandoned mining site.




