Persistenceof smelterwastelandphytoremediation ¢ lessonsfrom longterm
field testing
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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 functlon
induced deficiencies
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SEVENTH FRAMEWORK PROGRAMME
THEME [KBBE.2010.33]

[Biotechnologyfor the environment- Smlandwatertreatment and bioremediation - Call:
FPZKBBE20104]

Projectacronymt GREENLAND
Projectfull title : " Gentleremediation of trace elementcontaminatedland "
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Ecosystem services

Biomass production C sequestration
Soil biodiversity, promote animal communities, Habitat, connexion
Storing, filtering and transforming nutrients, substances and water

A EU network for what?

- climatic conditions

- soil types

- contaminants

-re-use for neimod crops

-recycling of organic waste products

Main objectives

To obtain sustainable ecosystems,
without or minimized pollutant
linkages/risks, producing-{oma) crops
for planbased feedstock (local market),
and promoting ecosystem services
(positive Life cycle analysis )

Main outcome
to promote Biconomy and gain
environmental, health and societal ben

minimal use or substitution of nonrenewable inputs




Q
Gentle remediation options (GRO) for trace elemetaminated soils (TECS)® nd

implemented at field scale in the Greenland network

AsPb Cd Zn — 1-16  In situ stablllsatlon/phytoexclu h ‘ | 1

Pb Cd Zn 1416 Insitu stablllsatlon/phytoexclu- [

Cu I I £ 1-2 In situ stabilisation/phytoexclu:
Cd Zn I I 1 Aided phytostabilisation
Cu I IT 1-6 Aided phytostabilisation

Cd Zn I I 5 Phytoextraction

AsPb Cd zZn - --

Cd Zn II.
T | ==

SRC pOpIar.- e willows ‘ |

Perennial grassesniscanthuji

Agrostis sp-

6-18 Phytoextraction

4-6 Phytoextraction
2-5 Aided phytoextraction

Annual cropsrape 4

Wheat ‘: :;Y,‘. g4

barley



http://whatafy.com/storage/2012/05/2012/05/03/barley-a-very-nutritive-plant/Barley-plants.jpg
http://www.visoflora.com/images/original/pour-identification-visoflora-11304.jpg
//upload.wikimedia.org/wikipedia/commons/e/e1/Burley_Jupiter_2.JPG
http://www.visoflora.com/images/original/pour-identification-visoflora-11304.jpg
//upload.wikimedia.org/wikipedia/commons/e/e1/Burley_Jupiter_2.JPG
//upload.wikimedia.org/wikipedia/commons/e/e1/Burley_Jupiter_2.JPG
http://whatafy.com/storage/2012/05/2012/05/03/barley-a-very-nutritive-plant/Barley-plants.jpg
http://www.visoflora.com/images/original/pour-identification-visoflora-11304.jpg

In situ stabilisatiod phytoexclusiorffew/no effects of plants on contaminant (bio)availabili
root zone; main drivers: soil conditioners and cultural practices)
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Site 1 — smelter slag 400m from gardens and houses; 2 slag types —
Doerchel more acidic, high salinity; both Zn 1-12%, Pb 0.3-4.0%, Cd up
to0 0.35%; revegetated 1994-1995; 300t/ha biosolids + lime 30t/ha; grass
mixture




Background
x |n 1992¢ 1993, the healthrisk assessment for the area of former Katowice Province was

conducted in cooperation with the US Environmental Protection Agency.

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

x Toxic smelter waste sites are known to contain more than 87 million tons of waste. Each
year this amountwasincreasng by approximately 400,000 tons.

x At the same time dsposal of sludge from municipal wastewater treatment plants was
one of the identified subjects
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Objectives of the Silesia project

x To develop a simple solution for stabilizingtoxic smelter
and coalwastesitestrough coveringthem with vegetation
In order to reduce leachingof toxic elements, and the
amountof metallicfugitive dust.

x To study mechanismsontrolling immobilizationof metals
by sludgeandlime treatment.

x To characterizemetal foodchainrisk associatedwvith sites
reclaimedwith sewagesiudge

x To develop guidelines concerning all aspectsof sludge
utilizationfor the reclamationof degradedandsand waste
sites

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



Smelter waste sites in Silesia
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Different wasteland sites

High variability of waste properties within one site and between sites



Waste siteg Piekary

: s , High metal content
Welz waste " Low water retention
W Gl Low content of
macronutrients

High salinity

Doerschel waste acidic

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




