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Who are stealing

our dumps??!
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 4 000- 6 000 landfills in Sweden

 75 000 – 100 000 landfills in the Baltic Sea Region

 150 000 – 500 000 landfills in EU

1999/31/EC EU Council Directive

 300 in Sweden

 366 in Finland

 371 in Estonia

 550 in Latvia

 800 in Lithuania

 2984 in Germany
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Mjösa

Environmental and 

Economic Aspects

http://www.turistinnlandet.no/



Mait Kriipsalu, 
Tartu, EstoniaWilliam 

Hogland, 
Kalmar, Sweden

Landfill Mining
here in Saaremaa, 

Estonia



ÖSEL/SAAREMA

KURESSAARE

ESTLAND



What is inside the heap?

How to use the 

material?



Lead
1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

1
3

1
4

1
5

1
6

1
7

1
8

1
9

2
0

0

200

400

600

m
g

 K
g

-1

p > 0.05

Copper
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Chromium
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Metal concentrations (mg Kg-1) in samples taken in different spots in the excavated 

fraction <40 mm of Kudjape Landfill, Saaremaa-Estonia. Error bars indicate one 

standard deviation. N=3
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Plastic 

Plank

High Temp 

in Plastic 

StoragePlastic Storage

Leachate



Equipments
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PhD/MSc Course





What to do with

this shit?
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 Sieving

10 – 40 mm

15-17 MJ/kg
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The Estonian landfill before

and after excavation



Potential



Potential



Reuse of old plastics



Glass Mining?

The Kindom of Crystal, Småland, Sweden

Glass 

factory

dump



Småland – Glasriket (Kingdom of Crystal)



http://www.compoundchem.com/2015/03/03/coloured-glass/

 Network/Glass formers

 SiO2 – 50% to 75%

 B2O3, P2O5 – up to 5%

 Fluxes

 SiO2 – 50% to 75%

 B2O3, P2O5 – up to 5%

 Stabilisers / Modifiers

 PbO (24% to 32%)

 Refining Agents

 As2O3

 Colouring / decolouring 

Agents

http://www.compoundchem.com/2015/03/03/coloured-glass/




The Problem

 Over 40 contaminated

sites (As, Cd, Pb, etc)

 > 1,000,000 m3 of 

contaminated masses 

(soil and glass)

 420,000 m3

contaminated masses 

in 22 sites:

 As – 420 tonnes

Cd – 30 tonnes
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Excavation

Transportation

Landfilling

The Problem



Where are the 

excavated

masses going?

How to create bank  

accoutn cells?!



How to make it?

Vision

Contaminated sites

 Remediation

 Land reclamation

 Pollution prevention

 Enhanced quality of life

 Resource recovery

 Green spaces creation

 Income generation

 Job creation



How to make it?

Waste Physico-

chemical 

Characterisation

Vision

LCAWaste Sorting

Geophysics Metal Extraction



Geocoding



Geophysics





Geophysics







 Test Pits (TPs) Excavation

 8 TPs: 2m deep, 0.5m 

sampling intervals

 Composites: L1 and L2

 XRF Analysis:

 Elemental composition of

waste

 Sieving & Hand-sorting:

 Waste composition

 Particle Size Distribution

 Leaching tests (Swedish 

Standard – SS-EN 12457-4; 10 

l/kg, < 4 mm):

 Waste leaching behaviour

 Acid digestion (7M HNO3) :

 Leaching potential under 

low pH

 ICP-MS Analysis



 Readily valorizable glass 

materials – no complicated

sorting requirements

 > 75% of glass particles within the 

size requirement for efficient

XRF-based sorting

 Glass and soil fractions

hazardous

 Possibility for storage in a 

hazardous waste ’bank account’ 

cell

 Radionuclide dossage levels safe

Conclusions





Pearson, 2011



http://www.siltbustergroup.com/recycling/products/glass-separator.php

http://www.siltbustergroup.com/recycling/products/glass-separator.php


 Reduction Melting:

• As = 99%; Cd = 
100%; Pb = 99.9% 
(Jani & Hogland, 
2017)

Chemical Extraction:

• EDTA, DTPA, NTA

• As, Cd, Pb, Zn < 
41%                       
(Jani & Hogland, 
2017)

Elander Miljöteknik, 2017





Radioactivity?



Here we shall construct the   

”Tourist Phyto Park” 



International courses with up to 

17 nationens represented



 Project of my 

group

Discussion













Name Festuca ovina
L.

Moisture Dray

Soil Sand, lime

Height 15-50cm

Vegetatio
n

Many seasons

Name Salix viminalis

Moisture wet

Soil Sand…Loam

Height 200-500 cm

Vegetation Many seasons

Name Hydrilla
verticillata

Moisture WATER

Soil -

Height 30-200 cm

Vegetatio
n

Many seasons











How to make the 

plants to grow









Teaching and education park



Glass im harmony with

nature



Project planning stage of the Orrefors Park. Pedestrian pathway

planning, plant areas for phytostabilisation purposes and recreation.

This is pilot area, full-scale project includes additional territories.

Orrefors Phyto-Park step 1  and summer glasswork



Öland in the Sky for Ever!!???
Themes for the park

- Space  

- Water

- Sound, light, glass, 

Plants in hamony

72

http://www.xyleminc.com/en-us/products/pumps/Pages/irrigation-pumps.aspx


Lars Fager

Sand Sculptures



Eva Ekdahl



As the 

world 

population, 

economy 

and 

consumptio

n grow, a 

complex 

and multi-

dimensiona

l approach 

is needed 

to manage 

a rising tide 

of solid 

waste 
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