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Phytostabilisation (aided) 

 

Still questions to answer: 

how permanent? 

are there universal treatments? 

comparisons under similar conditions 

new combinations to enhance stabilization 

full assessment of effects on range of properties and soil functions or 
induced deficiencies 



SEVENTH FRAMEWORK PROGRAMME 
THEME [KBBE.2010.3.5-01] 
[Biotechnology for the environment - Soil and water treatment and bioremediation - Call: 
FP7-KBBE-2010-4] 

Project acronym: GREENLAND 
Project full title : " Gentle remediation of trace element contaminated land " 

WP1: 

Sustainable 
management 
adapted to TE 
contaminated 

soils and 
deployment of 
GRO at field 

scale 
 

WP2: 

Valorisation of 
plant biomass 

produced on TE 
contaminated 

sites 
 

WP3: 

Harmonization 
of methods to 

assess the 
bioavailability 

of  TE and 
development 
of a tool set to 
monitor the 

sustainability of 
GRO 

 

WP4:  

Improving GRO 
through plant 
selection and 
modifications 

in soil TE 
bioavailability 

 

WP5:  

Appraisal of 
current GRO 
practice, and 
development 

of 
implementatio
n guidance and 

decision 
support 

frameworks  
 

www.greenland-project.eu 



A  EU network for what? 

- climatic conditions 

- soil types 

- contaminants 

- re-use  for non-food crops 

- recycling of organic waste products 

Main objectives 

To obtain sustainable ecosystems, 

without or minimized pollutant 

linkages/risks, producing (non-food) crops 

for plant-based feedstock (local market), 

and promoting ecosystem services 

(positive Life cycle analysis )   

Ecosystem services 
Biomass production C sequestration minimal use or substitution of nonrenewable inputs 

Soil biodiversity, promote animal communities, Habitat, connexion 

Storing, filtering and transforming nutrients, substances and water 

Main outcome 

to promote Bio-Economy and gain 

environmental, health and societal benefits  

17 field trials 



Contaminants Countries Years Options Plants 

As Pb Cd Zn 1-16 In situ stabilisation/phytoexclusion 

Pb Cd Zn 14-16 In situ stabilisation/phytoexclusion 

Cu 1-2 In situ stabilisation/phytoexclusion 
 

Cd Zn  1 Aided phytostabilisation  

Cu 1-6 Aided phytostabilisation  

Cd Zn  5 Phytoextraction 

As Pb Cd Zn 6-18 Phytoextraction 

Cd Zn 4-6 Phytoextraction 

Cu 2-5 Aided phytoextraction 

Gentle remediation options (GRO) for trace element-contaminated soils (TECS) 

implemented at field scale in the Greenland network   

SRC: poplars                willows  

 

Perennial grasses: miscanthus   vetiver 

 

Agrostis sp                Descampsia cespitosa 

Annual crops: rape  tobacco   

 

 wheat  sunflower 

 

 barley  maize 
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In situ stabilisation ð phytoexclusion (few/no effects of plants on contaminant (bio)availability in the 

root zone; main drivers: soil conditioners and cultural practices)  

INRA AIT LfULG IUNG 

Biogeco Arnoldstein Freiberg Piekary 

Cu As, Pb, Cd, Zn As, Pb, Cd, Zn Pb, Cd, Zn 

3 mĮ plots 2 kmĮ (500 mĮ) 5 ï 7 ha 10 ha 

Soil conditioners 1 - 6 yr 1 ï 5 yr 14 - 16 

alkaline materials 

Linz-Donawitz slags  

 Gravel sludge 

7ha ï 5 yr - 

grasses 

Marl lime (ML) 

by-product 

limestone 

organic matter compost (OM)  

Municipal 

Biosolids (MB) 

Fe/Mn oxides zerovalent Fe grit (Z) 

Fe-bearing material 

(Siderite) 

combined 

amendments OMDL, OMZ 

5ha ï 1 yr 

MLP +R,B, W 

MBBL 

Phosphates 

Superphosphates 

P 40 ; R, B, W 

Plants Grasses Maize, barley 

Grasses, Rape, 

Barley, Wheat 

Grasses 

  

  

Freiberg Piekary 



Background 
× In 1992 ς 1993, the health-risk assessment for the area of former Katowice Province was 

conducted in cooperation with the US Environmental Protection Agency.  

× Smelter waste sites were found to have a significant effect on nearby populations 
through water and wind erosion. 

× Toxic smelter waste sites are known to contain more than 87 million tons of waste. Each 
year this amount was increasing by approximately 400,000 tons.  

× At the same time disposal of sludge from municipal wastewater treatment plants was 
one of the identified subjects. 

 

Silesia 



Objectives of the Silesia project 

×To develop a simple solution for stabilizing toxic smelter 
and coal waste sites trough  covering them with vegetation 
in order to reduce leaching of toxic elements, and the 
amount of metallic fugitive dust.   

×To study mechanisms controlling immobilization of metals 
by sludge and lime treatment. 

×To characterize metal foodchain risk associated with  sites 
reclaimed with sewage sludge. 

×To develop guidelines concerning all aspects of sludge 
utilization for the reclamation of degraded lands and waste 
sites. 

Involved: USEPA, USDA Beltsville, Virgina Polytechnic Institute, OBIKS, local 
government  



Different wasteland sites
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High variability of waste properties within one site and between sites  

Smelter waste sites in Silesia 



Waste site ς Piekary 

Doerschel waste Welz waste 

High metal content 

Low water retention 

Low content of 
macronutrients 

High salinity 

Doerschel waste acidic 

Total metal concentration [g/kg] in waste materials sampled before treatment     


