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Reclaiming post-mining territory as an unfinished laboratory
for an integrative transformation

Damian Lachtara

Terraforming
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project’s site
coal mine “KWK Centrum”, Bytom, Poland
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Duisburg-Nord Landscape Park
Part of  Emscher Park, Duisburg, Germany
Latz+ Partners
 

artefact ensemble region

mind

society

environment



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

6

mining coal mining water

artefact

mind

society

environment

ensemble region



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

7

0 50 100 km

Proposed location of the regional 
underground water pumping station

Underground water management 
region
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Poland
Bituminous coal mine 
(active and decomissioned)

Legend

Upper Silesian Coal Basin



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

8

3

200 years

10 hours

2 days

weeks

years

decades

lifetime

1 second



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

9

3

200 years

10 hours

2 days

weeks

years

decades

lifetime

1 second



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

10

0 50 100 km

Czech Republic

Slovakia

Poland
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Upper Silesian Agglomeration
Geological Region: Upper Silesian Coal Basin
Groundwaters
Open-pit Lignite Mine
Underground Bituminous (Black) Coal Mine
International Border
Concentration of  Urban Settlements and Mining Operations

Distribution of  the Urban Settlements / Groundwaters
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Upper Silesian Agglomeration
Geological Region: Upper Silesian Coal Basin
Groundwaters
Open-pit Lignite Mine
Underground Bituminous (Black) Coal Mine
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Site 6 :
KWK Wesoła

Site 7 : 
KWK Piast

Site 9 :
KWK Jankowice

Site 8 :
KWK Budryk

Site 5 :
KWK Halemba

Site 1 :
KWK Sobieski

Site 2 : 
KWK Saturn

Site 3 :
KWK Chorzów

Site 4 :
KWK Centrum

9 Strategic Sites
Systemic Approach

Geological Region: Upper Silesian Coal Basin
Underground Bituminous Coal Mine
Underground Bituminous Coal Mine / Pioneer Site
(Regional Groundwaters Management Station)
International Border

Territorial Water Management System
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0 50 100 km

Region 9

Region 8

Region 5

Region 4 Region 3 Region 2

Region 1

Region 7

Region 6

Geological Region: Upper Silesian Coal Basin
Underground Bituminous Coal Mine
Underground Bituminous Coal Mine / Pioneer Site
(Regional Groundwaters Management Station)
International Border

Territorial Water Management System
System of  the interconnected vessels
Based on geoportal.gov.pl / OSM data / (Czapnik & Konsek 2020, p.99)

9 Pioneer Sites
(above)
Photos: google maps

9 Strategic Sites
Systemic Approach



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

14

0 500 1000 m

project’s site
Bytom, Upper Silesia, Poland

 
(source: author)
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Design Question.

How to integrate the active post-mining infrastructure 
with site-specific programming of  space 
to achieve  multiscalar remediation 
along the axis of  water?

project’s site
coal mine “KWK Centrum”, Bytom, Poland
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project site - sediment
decomissioned  black coal mine, “KWK Centrum”, Bytom, Poland
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formation of  the thresholds
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formation of  the thresholds
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formation of  the thresholds
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performative model
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A1-0

fixed constructive objects



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

29

0 100 200

10-15

5-10

15-20

30-35

25-30

15-20

15-20

20-25

25-30

10-15

20-25

10-15

2.5-5

0-2.5

2.5-5

2.5-5

0

0-2.5

0-2.5

35-40

30-35

30-35

10-15

10-15

2.5-5

2.5-5

5-10

5-10

2.5-5

2.5-5

0-2.5

25-30

30-35

30-35

25-30

25-3020-25

25-30

20-25

25-30

5-10

5-10

30-35

15-20

20-25

10-15

25-30

40-45

35-40

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

0 100 200 m

0 50 100

A1-0

A1-1

A1-2

1

910

67

8

2311412

5

A1-3

A2-1

A2-2

A2-3

A1-4

A3-3

A3-1A4-1

A4-2

A5-1

A5-2 A3-2

14

13

15

19

1617

18

reconfiguration of  the site



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

30

0 100 200

10-15

5-10

15-20

30-35

25-30

15-20

15-20

20-25

25-30

10-15

20-25

10-15

2.5-5

0-2.5

2.5-5

2.5-5

0

0-2.5

0-2.5

35-40

30-35

30-35

10-15

10-15

2.5-5

2.5-5

5-10

5-10

2.5-5

2.5-5

0-2.5

25-30

30-35

30-35

25-30

25-3020-25

25-30

20-25

25-30

5-10

5-10

30-35

15-20

20-25

10-15

25-30

40-45

35-40

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

0 100 200 m

0 50 100

controlled 
water environment

uncontrolled 
water environment

1. water purification
2. phytoremediation research

3. nursery of  phytoremediators

4. water leisure facility

5. balance of  accumulation / observation

reconfiguration of  the site



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

31

0 100 200

10-15

5-10

15-20

30-35

25-30

15-20

15-20

20-25

25-30

10-15

20-25

10-15

2.5-5

0-2.5

2.5-5

2.5-5

0

0-2.5

0-2.5

35-40

30-35

30-35

10-15

10-15

2.5-5

2.5-5

5-10

5-10

2.5-5

2.5-5

0-2.5

25-30

30-35

30-35

25-30

25-3020-25

25-30

20-25

25-30

5-10

5-10

30-35

15-20

20-25

10-15

25-30

40-45

35-40

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

Dust clays / glacial cohesive soils
Gliny pylaste / grunty spoiste lodowcowe

0 100 200 m

0 50 100

I.

II.

III.

IV.

V.

VI.

water reconfiguration

1. water purification
2. phytoremediation research 

3. nursery of  phytoremediators

4. water leisure facility

5. balance of  accumulation / observation



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

32

0 100 200m

project’s site plan
Bytom, Upper Silesia, Poland

 
(source: author)
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project’s site plan
Bytom, Upper Silesia, Poland

 
(source: author)
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side entrance
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main entrance
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main entrance
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Stalker (1979)
Andrei Tarkovsky

 

entering the zone
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Philip Island House, 1983
Denton Corker Marshall
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types of  released groundwaters
content of  saline

(sources: SRK)

Water Type 2
content of  Cl-+SO 2- between 0,6 – 1,8 g/dm3

Water Type 3
content of  Cl-+SO 2- between 1,8 – 42 g/dm3

Water Type 4
content of  Cl-+SO 2- above 42 g/dm3

Water Type 1
content of  Cl-+SO 2- below to 0,6 g/dm3

water purification facility
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difficult to extract very difficult to extract
phytostabilization

phytoextraction

heavy metals present on the post-mining sites

easy to extract

plants consider the 
relationship between 
these two elements

T. caerulescens

Latin Common Type

USDA Hardiness Zone - 6

Festuca rubra Merlin

Lolium spp.

Oenothera glazioviana

Herbaceous

Herbaceous

Herbaceous

Herbaceous

Herbaceous

Herbaceous

Herbaceous

Red Fescue

Ryegrass

Evening Primrose

Zinkboerenkers Cu, Zn

Arabidopsis halleri Rockcress Cd, Zn

Minaurtia verna Spring Sandwort Zn

Rumex acetosa Rumex Zn

HerbaceousThlaspicaerulescens Alpine Pennycress Cd, Zn

HerbaceousThlaspi caerulescens Alpine Pennycress Cd, Zn

HerbaceousThlaspi caerulescens 
ssp. Rotundifolium

Pennycress Zn

Zn, Cd, PbHerbaceousViola caliminaria Viola

Cu

Sinapis arvensis L. HerbaceousWild Mustard Cu, Zn, Pb, Cd

Cu

Cu, Zn, Niphytoexcluders

hyperaccumulators

Agrostis delicatula Herbaceous

Herbaceous

Herbaceous

Herbaceous

Bentgrass Zn, As, Cu, Mn

Arrhenatherum elatius False Oat Grass Ni, Cu, Cd, Co, Mn, Cr, Zn

Brassica juncea Indian Mustard Cu, Cd, Cr(IV),Ni, Zn

Brassica napus Rapeseed Cd, Cu, Zn

HerbaceousChicorium intybus var. 
foliosum

Chicory Cd, Cu, Zn

HerbaceousFestuca arundinacea Tall Fescue Zn

HerbaceousHelianthus annuus Sunflower Cd, Zn, As, Ni

HerbaceousLinum usitatissimum Flax Cd

HerbaceousZea mays Corn (hybrids) Cd

HerbaceousSolanum nigrum Black Nightshade Cd, Ni, Zn

ShrubSalix spp. Willow Cd, Ni, Zn

TreePopulus spp. Hybrid Poplar Zn, Cd

accumulators

difficult to extract very difficult to extract
phytostabilization

phytoextraction

heavy metals present on the post-mining sites

easy to extract

plants consider the 
relationship between 
these two elements

T. caerulescens

Latin Common Type

USDA Hardiness Zone - 6
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Lolium spp.

Oenothera glazioviana
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Minaurtia verna Spring Sandwort Zn
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HerbaceousThlaspi caerulescens Alpine Pennycress Cd, Zn

HerbaceousThlaspi caerulescens 
ssp. Rotundifolium

Pennycress Zn

Zn, Cd, PbHerbaceousViola caliminaria Viola

Cu

Sinapis arvensis L. HerbaceousWild Mustard Cu, Zn, Pb, Cd

Cu

Cu, Zn, Niphytoexcluders

hyperaccumulators

Agrostis delicatula Herbaceous

Herbaceous

Herbaceous

Herbaceous

Bentgrass Zn, As, Cu, Mn

Arrhenatherum elatius False Oat Grass Ni, Cu, Cd, Co, Mn, Cr, Zn

Brassica juncea Indian Mustard Cu, Cd, Cr(IV),Ni, Zn

Brassica napus Rapeseed Cd, Cu, Zn

HerbaceousChicorium intybus var. 
foliosum

Chicory Cd, Cu, Zn

HerbaceousFestuca arundinacea Tall Fescue Zn

HerbaceousHelianthus annuus Sunflower Cd, Zn, As, Ni

HerbaceousLinum usitatissimum Flax Cd

HerbaceousZea mays Corn (hybrids) Cd

HerbaceousSolanum nigrum Black Nightshade Cd, Ni, Zn

ShrubSalix spp. Willow Cd, Ni, Zn

TreePopulus spp. Hybrid Poplar Zn, Cd

accumulators

difficult to extract very difficult to extract
phytostabilization

phytoextraction

heavy metals present on the post-mining sites

easy to extract

plants consider the 
relationship between 
these two elements

T. caerulescens

Latin Common Type

USDA Hardiness Zone - 6

Festuca rubra Merlin

Lolium spp.

Oenothera glazioviana

Herbaceous

Herbaceous

Herbaceous

Herbaceous

Herbaceous

Herbaceous

Herbaceous

Red Fescue

Ryegrass

Evening Primrose

Zinkboerenkers Cu, Zn

Arabidopsis halleri Rockcress Cd, Zn

Minaurtia verna Spring Sandwort Zn

Rumex acetosa Rumex Zn

HerbaceousThlaspicaerulescens Alpine Pennycress Cd, Zn

HerbaceousThlaspi caerulescens Alpine Pennycress Cd, Zn

HerbaceousThlaspi caerulescens 
ssp. Rotundifolium

Pennycress Zn

Zn, Cd, PbHerbaceousViola caliminaria Viola

Cu

Sinapis arvensis L. HerbaceousWild Mustard Cu, Zn, Pb, Cd

Cu

Cu, Zn, Niphytoexcluders

hyperaccumulators

Agrostis delicatula Herbaceous

Herbaceous

Herbaceous

Herbaceous

Bentgrass Zn, As, Cu, Mn

Arrhenatherum elatius False Oat Grass Ni, Cu, Cd, Co, Mn, Cr, Zn

Brassica juncea Indian Mustard Cu, Cd, Cr(IV),Ni, Zn

Brassica napus Rapeseed Cd, Cu, Zn

HerbaceousChicorium intybus var. 
foliosum

Chicory Cd, Cu, Zn

HerbaceousFestuca arundinacea Tall Fescue Zn

HerbaceousHelianthus annuus Sunflower Cd, Zn, As, Ni

HerbaceousLinum usitatissimum Flax Cd

HerbaceousZea mays Corn (hybrids) Cd

HerbaceousSolanum nigrum Black Nightshade Cd, Ni, Zn

ShrubSalix spp. Willow Cd, Ni, Zn

TreePopulus spp. Hybrid Poplar Zn, Cd

accumulators

heavy metals on post-mining sites
necessity of  test fields

easy to extract

phytoextraction phytoextraction

insitu 
stabilization of  pollut-

difficult to extract

phytostabilization

biomass production
(requires harvesting)

very difficult to extract

biomass production
(requires harvesting)
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phytoremediation laboratory

A2-1

B2

B2

A2-1

4 3

4 3

A2-2A2-2

-7.05

-7.05

2.0.1

2.0.2

2.0.3

2.0.4

2.0.5

2.0.6

2.0.7

2.0.8

2.0.9

2.0.10

2.0.11

2.0.12

2.0.13

2.0.1 transition lock 1
2.0.2 transition lock 2
2.0.3 dark labolatory space
2.0.4 dark labolatory space
2.0.5 dark labolatory space
2.0.6 buffer preparation room
2.0.7 washing room
2.0.8 growth chamber
2.0.9 growth chamber
2.0.10 storage
2.0.11 biological waste room
2.0.12 transition lock 1
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phytoremediation laboratory
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phytoremediation laboratory
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yellow clay (type 1) 

yellow clay (type 2)  

yellow clay (type 3) 

yellow clay (type 4)  

yellow clay (type 5)  

yellow clay (type 6)  

loam  

14
83

2

14
83

2

14
83

2

14
83

2

terrestrial conditions
highly insecure

phytoremediation laboratory
between the land- and the built forms



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

69

14
83

2

14
83

2

14
83

2

14
83

2

terrestrial conditions
highly insecure

phytoremediation laboratory
between the land- and the built forms



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

70

14
83

2

14
83

2

14
83

2

14
83

2

terrestrial conditions
highly insecure

phytoremediation laboratory
between the land- and the built forms



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

71

3

200 years

10 hours

2 days

weeks

years

decades

lifetime

1 second



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

72



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

73



artefact

mind

society

environment

ensemble regionartefact ensemble region

mind

society

environment

74

phytoextractors
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nursery of  phytoremediators
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nursery of  phytoremediators
water circularity
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riverbed garden
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Renaturation of  River Aire
Atelier Descombes Rampini

 

riverbed garden
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water leisure pier
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water leisure pier
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crossing the reservoir
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site observation deck
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site observation deck
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site observation deck
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Reclaiming post-mining territory as an unfinished laboratory
for an integrative transformation

Damian Lachtara

Terraforming


