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RECOVERY OF THE SOILS AND WATER  
 
The uncontrolled oxidation of sulphides generates hyperacidic (pH 2-3) and 
hyperoxidizing (> 500 mv) soils and waters, with high electrical conductivity and high 
concentrataions of sulphates,  Fe, Al and Ca, in which only extremophilic and some 
acidophilic microorganisms can survive.   
 
At the Touro mine, natural processes and the posterior mining activities have brought 
different sulphide-rich materials to the surface. These materials may be susceptible to 
oxidation by the above-mentioned mechanisms.  Three main groups of materials can be 
distinguished:  
 
1.- Fresh or scarcely weathered rock containing sulphides  
2.- Dumps or piles of excavated material  
3.- Decantation sludges  
 
In addition to the physical limitations of the Touro mine soils, their hyperacidic nature 
and high concentrations of dissolved Al, the soils are also deficient in nutrients such as 
P, K, and N, and as  a result of the absence or scarcity of biomass, contain very little C. 
This prevents the soils from recovering by themselves, by natural means. 
 
Waste products from industrial processes are often used in the recovery of degraded and 
or contaminated mine soils, as waste products may have properties that eliminate or 
mitigate the plant growth limiting properties of the mine soils.   
 
Materials with one or more of the following properties are suitable for restoration 
purposes: 
 
1.- Reducing nature: Substances capable of decreasing the redox potential below the 
stability field of Fe3+ by consuming oxygen are suitable, because they slow down 
sulphide oxidation, thus decreasing the production of acidity. The following materials 
are suitable: triturated pruning waste and forest clearing remains, sewage sludge, 
agrifood waste, elemental Fe, turf, good quality compost and any readily degradable 
material rich in labile organic matter.  
 
2.- pH amending capacity: Maintaining the pH above 3.5 involves the elimination of 
Fe3+, which would drastically reduce the generation of acidity. If the pH is maintained at 
pH > 5.5 in the output waters, this will allow the survival of aquatic life, including fish 
populations. Materials used to reduce the acidity include agricultural lime and other  
agro-industrial waste products, such as biomass ash, dregs, sewage sludge, mussel shells 
and demolition waste. 
 
3.- Capacity for adsorption of sulphates: This occurs at pH< 6.0 in edaphic or 
sedimentary materials or industrial waste rich in oxides or hydroxides of Fe, Al, Mn and 
Ti etc., especially if they are amorphous or of a low degree of order. The waste products 
used include the red sludges derived from bauxite and Al hydroxides generated in 
aluminium smelters, etc. 
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EMERGENCY STABILIZATION PLANNING AND TECHNIQUES IN BURNT 

AREAS: THE WILDFIRE OF MONTE FARO, CHANTADA 
 
Alberto Ledo1, Miguel López1, José Antonio Vega2, María T. Fontúrbel2, Vicente Otero3, 
Noemí Santiago3, Colleen Fugate3, Otilia Reyes3, Sheila F. Riveiro3, Beatriz Omil3 and Agustín 
Merino3, Cristina Santín4 
 
1 VIII Forest District, Xunta de Galicia, Spain. 2 Forest Research Center of Lourizán, Xunta de 
Galicia, Spain. 3 Platando Cara ó Lume, University of Santiado de Compostela, Spain. 4 
Swansea University, UK. 
 
BEFORE THE VISIT 
https://youtu.be/L-7wXlKPWfg 
https://youtu.be/5y9WOzMRXyM 
 
Characteristics of the wildfire 
The fire occurred at Monte Faro, in the municipality of Chantada, between the 12th and the 17th 
of October 2017. The area burned was 318 ha. The fire occurred under conditions that favored 
the spread of fire. 
The mild climate of that year allowed a large accumulation of dry biomass in the forest and 
scrubland. In addition, during those days, the wind speed was higher than 70 km/hr, relative 
humidity was less than 30% and temperature higher than 30 º C. In these conditions controlling 
the fire was difficult. 

During the field trip we will explain how the extinction work was carried out and also 
the environmental impacts that resulted from the fire. The measures that were taken to prevent 
the degradation of soils and waters were also discussed. 

During the extinction, in addition to the land brigades, which had to use heavy 
machinery, such as bulldozers, amphibious-type aerial vehicles and helicopters also 
collaborated. 
 
Damage to vegetation and soils 

The fire affected an area of natural value, included in the Natura 2000 Network. 
The most affected vegetation were the dense bushes of Ulex europaeus (gorse) and 
Pterospartum tridentatum. Young repopulations of Scots pine (Pinus sylvestris) and maritime 
pine (Pinus pinaster) were also lost. In addition, some deciduous trees were also partially 
affected. 

The assessment of the damage to the soil is important to evaluate the subsequent 
recovery of ecosystems. A system of soil burn severity based on visual observation of the forest 
floor and uppermost mineral soil layer was used. Five levels of soil burnt severities are 
distinguished. In most of the area the soil burnt severity was moderate. However, in 
approximately 8 ha, the soils were very affected by the very high temperatures reached during 
the fire. In these areas the risk of erosion is extremely high. 

To ensure the recovery of ecosystems, a protocol of urgent soil protection techniques 
against erosion was implemented at Mount Faro. These techniques focused mainly on the areas 
of greater severity, especially those of more slope and close to the water courses. The most 
important protection technique was mulching with cereal straw. The application was made by 
helicopter. 
The application of straw mulching was very effective, as we will be able to observe by 
comparison between treated and untreated areas. In the latter, soil erosion is clearly visible. 

In some areas, instead of straw, mulching was done using the remains of burnt 
vegetation and logging residues. However, with the burnt residues you cannot cover the soil as 
effectively as with the straw. 

 



System of Soil burn severity (SBS) levels used in Galicia, through the immediate post-fire 
soil and duff visual characteristics 
 
Soil burn 
severity 
(SBS) levels 

Forest floor (Oi+Oe+Oa) Mineral soil (Ah horizon) 

0 No evidence of fire No evidence of fire 
1 Oa layer (lower duff) partially or 

totally intact 
Undisturbed 

2 Oa layer totally charred and covering 
mineral soil. 
There may be ash. 

Undisturbed 

3 Forest floor completely consumed 
(bare soil). There 
may be ash. 
 

Undisturbed. Soil structure unaffected. 
SOM not consumed. 
Surface fine roots not burned 

4 Forest floor completely consumed 
(bare soil). There 
is no charred residue. Thick layer of 
ash. 
 

Soil structure affected. SOM consumed 
in the upper layer. 
Surface soil color altered (grey). 
Surface fine roots burned 

5 Forest floor completely consumed 
(bare soil). There 
is no charred residue. 

Soil structure affected. SOM consumed 
in the upper layer. 
Surface soil color altered (reddish). 
Surface fine roots burned 
 

 
 
Post-wildfire emergency stabilization planning 
 

Post‐wildfire  natural hazards risk analysis

Assemble background
information

Map vegetation and soil burn
severity

Identify hydrologic and 
geomorphic hazards

Risk analysis assesment

Detailed risk analysis

Identify elements at risk

Establish team

Resources & wildfire
maps and data 

Determine elelements at 
risk, timeframe

Hydrometric data 

Overview
flight

Field and  
remote
sensed

Field review

Changes in veget, 
soil erosion riparian

and stream
conditions

Detailed report ,if warranted

When
necessary

Qualitative
partial risk

Historical data, 
background &  
modelling

Risk communication

Wildfires screening

Affected stakeholders & 
Agencies 

Mitigation measures & 
monitoring  

 
Outline of the procedure for assessment of post-wildfire natural hazards used in Galicia (Forest 
Research Centre of Lourizán, Xunta de Galicia). 
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WHAT WE ARE GOING TO DISCUSS? 
Approaches to work with students in restored mine areas (learning by doing) 
Education and awareness strategies to encourage the restoration of contaminated areas 
 
 
BIBLIOGRAPHY 
 
Bárcena, E.; Lagos, L., Gil, A. (2007). Los habitantes de la Escombrera. 245 pp. Instituto de 
Investigación y Análisis Alimentarios. Universidade de Santiago de Compostela. Endesa 
Generación. As Pontes de García Rodríguez. 
Educational posters: 
Four posters have been designed showing the functioning of the different ecosystems and the 
ecological benefits of the restoration 
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