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Waste Heaps in Germany (Die Halden in Deutschland) (2025) is 
an artwork that explores the future of waste and the topography 
created by mining activities. It involves identifying all the 
industrially deposited waste dumps throughout Germany in 
order to estimate the total volume of terrain that they form. 
Displayed as a 17-meter-long wall text at the Art Museum 
Moritzburg Halle (Saale), the work presents a calculation of the 
vast volume of waste generated by overburden rock over the last 
175 years of German mining, raising questions about the future 
potential of recently formed terrain.

Recognizing that the total extension of waste ground remains 
unknown, and acknowledging the need for information to plan 
new uses, a collaboration between art and science was 
established. The reviews, data collection, and calculations were 
conducted by RBFK (Regional Society for Education, Research 
and Competence Development) on behalf of artist Lara 
Almarcegui. The multidisciplinary team included Andreas 
Kamradt, an economic geologist familiar with the Mansfeld 
mining district — an area with thousands of waste heaps 
resulting from copper mining. To support investigations into new 
applications, geologists analyzed the mineral constituents of the 
heaps to explore the potential of the former mining region. For 
the artwork production, volumetric data were requested from 
relevant State Offices and mining authorities. To calculate 
unavailable dump volume data, more hands-on calculations 
using 3D digital elevation models were necessary — as was the 
case for the Ruhr area, one of Europe’s largest former mining 
regions. 
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Figure 1:  Die Halden in Deutschland wall text: list of identified waste heaps in Germany 
with their calculated volumes (Art Museum Moritzburg Halle (Saale), 2025)

Figure 1a:  Die Halden in Deutschland wall text zoom in -  Part A 
(Art Museum Moritzburg Halle (Saale), 2025)



Lara Almarcegui

Figure 1b:  Die Halden in Deutschland wall text zoom in - Part B 
(Art Museum Moritzburg Halle (Saale), 2025)
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Figure 1c:  Die Halden in Deutschland wall text zoom in - Part C 
(Art Museum Moritzburg Halle (Saale), 2025)



Lara Almarcegui

Figure 1d:  Die Halden in Deutschland wall text zoom in - Part  D 
(Art Museum Moritzburg Halle (Saale), 2025)
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MATERIALS: THEIR RELATIONSHIP TO PLACE AND TERRAIN
Mansfeld Copper Slagheaps and Waste Dumps

What is the volume of all the waste dumps in the Mansfeld 
area? And in Saxony? Or throughout the whole country? 
The work Waste Heaps in Germany is a calculation of the 
volume of displaced ground forming new landforms — 
conical or flat waste dumps. It proposes a visualization of 
the displaced material while raising questions about the 
potential of the newly generated landscapes that repre-
sent the legacy of centuries of large-scale mining. 

Building on an extensive art practice focused on 
the material origins of construction and the relationship 
between cities, resource ownership, and the land they 
occupy, Lara Almarcegui’s recent artistic research has 
expanded into the study of newly generated materials 
— waste — and the landscapes they create. Almarcegui 
focuses on the study of waste to reflect on the material’s 
future, how its ownership is organised, and the implica-
tions for both architecture and the planet.  

In geology, mineral exploration phases often 
imply claiming ownership over these natural resources. 
However, when dealing with materials that did not previ-
ously exist, their distribution and ownership are central 
questions that can be addressed through an entirely new 
approach. Much of the waste produced today could be 
considered a new resource, but the use and ownership of 
waste remain undefined.  

Old mining waste can now be analysed using con-
temporary technology. While Geoscience departments 
like the one at Montana University (Leoben) are focus-
ing on the exploration of landfill mining; the Austrian 
Ministry of Science, Research and Economy, as well as 
the German regional mining authority, contemplate grant-
ing exploration mining rights for waste areas. 

While undertaking preparatory work for an artwork 
that could address how extraction shapes the landscape, 
the focus shifted towards recent materials and ground for-
mations that were not yet fully defined. Ground that was 
not there before. The resulting project extends the study 
of waste into the field of large-scale mining and land use. 
Initiated during an art residency organised by Werkleitz 
in Halle, Lara Almarcegui's research began by looking 
into the mining waste dumps of the Mansfeld copper dis-
trict. The composition of Mansfeld waste heaps remains 
largely unknown. In the 1970s, following the gradual clo-
sure of the large copper mine shafts between 1962 and 
1967 and the shift of extraction to the Sangerhausen dis-
trict, reports were produced to identify and estimate the 
mineral content of the dumps. However, this information 
is widely dispersed, lacks official archiving, and is not 
easily accessible.

Some waste heaps in the Mansfeld district have been 
remediated and now support natural habitats. The larg-
est slagheaps, the so-called “Mansfeld Pyramids”, have 
become prominent landmarks and have been designated 
as cultural monuments. However, most of these recently 
generated landforms do not yet have a defined identity or 
function; in the meantime, some are being used by com-
panies to extract low-cost construction materials. The site 
of the former Krughütte smelter in Wimmelburg features 

a huge slagheap, now operated by a construction com-
pany extracting material for road use. Commercialized at 2 
euros per ton, the material is inexpensive and lighter than 
natural rock such as granite or greywacke. In the search 
for more economical applications, Krughütte is currently 
being analyzed with newer technology, enabling ongoing 
sampling to assess the potential of slag as a future cement 
filler, an alternative to conventional cement aggregates. 

Recently, a joint research project has been research-
ing the composition and potential uses of the Mansfeld-
Sagerhausen dumps. The Regional Society for Education, 
Research and Competence Development (RBFK) is con-
ducting scientific studies focused on the utilization of min-
eral raw materials and the potential of former mining sites. 
Researchers have accessed nine copper waste heaps 
around Eisleben, dating from the 1870s to the 1940s, and 
have established pilot tests at two sites. 

DIE HALDEN IN DEUTSCHLAND (SINCE 1850)
Calculation methodology

A shared interest sparked the idea of a collaboration com-
bining artistic and scientific approaches, leading to the 
launch of an ambitious project to identify each and every 
waste heap in Germany, resulting in the 17-meter-long art-
work shown in Figure 1. A painstaking counting process 
was carried out based on a framework and methodology 
developed in collaboration with RBFK scientist Andreas 
Kamradt. One key decision was to include only waste 
dumps created from around 1850 onwards. This date marks 
the beginning of large-scale mining in Germany, driven by 
technological advances and the corresponding increase in 
waste production. As Kamradt noted, 1850 marks the start 
of the industrial mining era, characterized by large-scale 
operations and well-documented waste dumps. 

​​Two types of waste produced in large volumes that 
shape landforms are overburden (or mother rock) and 
slag—a differentiation made by the heaps’ material com-
position. The calculation includes only Abraumshalden, 
barren waste rock dumps consisting of leftover host rock 
after ore extraction. Schlackehalden, or slag dumps, 
which are residues from mineral processing, are excluded 
because they have undergone chemical and mechanical 
alterations, losing the original properties of the original ore 
rocks. Significant effort and geoscientific expertise were 
invested in identifying the host rock of each extracted mate-
rial to estimate the composition of the dumps accurately. 
In cases where data for a dump were unavailable, a digital 
elevation model (DEM) was imported into the open-source 
tool QGIS. The dump’s base was digitized using XY coor-
dinates. The DEM data were then adjusted and clipped to 
the dump’s area, including a 200-meter buffer (DEM with 
dump). A second DEM representing the terrain without the 
dump (DEM without dump) was created by interpolation. 
Finally, a differential calculation between the two DEMs was 
performed to find the final dump volume, which was con-
verted into cubic meters.​​​
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LIGNITE DUMPS
Dumps of lignite, a soft brown coal, that were formed 
after the 1950s, constitute the largest waste heaps in 
Germany. Known as Höhe, these flat-shaped formations 
are designed to appear natural, resembling plateaus with 
broad, rounded contours. They are composed of soft, 
shallow sedimentary rocks — sand, clay, and silt — that 
serve as the host material for the lignite. 

Sophienhöhe, located at the Hambach mine within 
the Rhenish mining region, is the largest lignite dump in 
the country, comprising of 2 200 million m³. It is also the 
largest waste dump of any kind in the country. For many 
who encounter it for the first time, its sheer size radically 
alters their perception of extraction, revealing the true 
terraforming scale of its impact. While measurements 
are available for Sophienhöhe, the volumes of the other 
major lignite heaps in the Rhenish mining region had to 
be calculated using hands-on digital analysis. While geo-
logical authorities are responsible for mine residues, col-
lecting data from certain regions proved difficult. In cases 
where no official information was available from surveys, 
waste volumes had to be determined through a semi-au-
tomated process. A Geographic Information System (GIS) 
expert supported the project by processing digital eleva-
tion model (DEM) data at a 1 m resolution to compute the 
missing volumes. 

Vollrather Höhe, with an estimated volume of more 
than 260 million m³, is part of the Ganzweiler I lignite 
mine, an exploitation that has generated three additional 
large waste dumps: Königshovener Höhe, 100 million m³; 
Kasterer Höhe, 64 million m³; and Gustorfer Höhe, 38 mil-
lion m³. All of which accounts for a total of 444 million m³ 
displaced ground.  

The Fortuna-Garsdorf exploitation created three 
waste dumps: Neurather Höhe, 60 million m³; Gürather 
Höhe, 6 million m³; and Wiedenfelder Höhe, 156 million 
m³. Bergheim exploitation created the dumps known 
as Abtsbusch, 17 million m³; Glessener Höhe, 137 mil-
lion m³; and Fischbachhöhe, 212 million m³. In Frechen: 
Röttgenhöhe, 33 million m³ and Wilhelmshöhe, 7 million 
m³. And finally the only dump in Inden, Halde Nierchen, 
47 million m³. A total of 1 119 million m³ of sedimentary 
displaced material.

The Saxon State Office for Environment, Agriculture 
and Geology provided very accurate data. The Central 
German Lignite Mining District in Saxony includes seven 
large waste dumps. The largest is Halde Trages in Mölbis / 
Espenhain, 87 million m³. The smallest, Halde Stöntzscher 
Höhe in Pegau, 0.22 million m³. A total of 124 million m³ of 
displaced material. The Saxony-Anhalt  part of the Central 
German Lignite Mining District has larger dumps including 
seven that form a total volume of 269.75 million m³. The 
largest dump, Halde Klobikau from the Mücheln / Geiseltal 
mine, contains 152 million m³. Halde Blösien, Halde 
Großkayna, Halde Vesta, and Halde Pfännerhall together 
form 58.7 million m³ and are all located near Braunsbedra. 

In Brandenburg, large-scale mining—which began 
after the Industrial Revolution—is well documented. 
Their waste dumps are thoroughly described and often 
correspond to the names of villages dismantled due 
to extraction. The Lusatia mining area in Brandenburg 

includes some of the largest heaps, some of which are 
part of ongoing operations in Drebkau / Spree-Neiße. The 
enormous Hochhalde Ilmersdorf has a volume of 243 mil-
lion m³, and the Außenhalde Reichwalde contains 59.5 mil-
lion m³. Other major dumps include Hochkippen Klettwitz 
1008, with 345 million m³; Außenhalde Bärenbrück in 
Jänschwalde / Cottbus, holding 310 million m³; Mulkwitzer 
Hochkippe, with 64.5 million m³; Außenhalde Burghammer 
in Bautzen, containing 37 million m³; and the smaller 
Außenkippe Göritz, with 30 million m³.

According to the project’s calculations, brown coal 
mining in Germany has displaced a total of 4 895 million 
m³ of material, accounting for 79% of Germany’s total 
ground. The largest lignite heap, Sophienhöhe, is par-
tially landscaped, although exploitation remains active in 
its eastern section. It reflects Kamradt’s observation that 
the largest dumps are the newest—those from the late 
20th century and those still being formed today.

HARD COAL DUMPS

Hard coal (Steinkohle) extraction has displaced 988 mil-
lion m³, the second largest volume of subsoil moved by 
mining activities in Germany. The resultant dumps are 
composed of hard coal host rock, mainly sandstone, with 
minor subsidiary siltstone, claystone, and the non-extract-
able coal layers. 

The largest hard coal dump, Bergehalde Emil 
Mayrisch, is made up of 65 million m³ of material removed 
from the mines in Baesweiler, located in the Wurm coal-
fields within the Aachener coal basin. The same mine also 
formed the Bergehalde Carl Alexander dump, 12.9 million 
m³. In Alsdorf (part of the Wurm coalfields), there are four 
waste heaps: Bergehalde Anna, also called Noppenberg, 
with a volume of 8.1 million m³, is the largest. At Übach-
Palenberg / Heinsberg​,​ there is the enormous Bergehalde 
Carolus Magnus, measuring 9.2 million m³. Part of the 
Inde coalfields, Halde Nierchen in Eschweiler has a vol-
ume of 38.5 million m³, and Goltsteinkuppe in Jülich mea-
suring 14.9 million m³. 

In the Ibbenbüren hard coal basin, there are two 
waste dumps, Halde Rudolfschacht and Halde Hopstener 
Straße in Dickenberg, containing 22 and 21.6 million m³ of 
material respectively.  

Exploitation of the Rhenish-Westfalen hard coal 
basin has produced many large dumps. Seven are situ-
ated in Bottrop: the largest, Halde Haniel has been cal-
culated at 32.6 million m³ and Halde Schöttelheide, 16 
million m³. The Dinslaken area has three dumps: Halde 
Wehofen-West, with a volume of 14.27 million m³; Halde 
Lohberg-Nord + Erweiterung, 29.22 million m³; and Halde 
Norddeutschland, 32.2 million m³. Recklinghausen’s three 
dumps have a combined volume of 19.71 million m³. The 
Halde Großes Holz dump in Bergkamen is 33.38 million 
m³ in volume and Halde Brinkfortsheide in Marl, 27.5 mil-
lion m³. At the Zollverein Coal Mine Industrial Complex in 
Essen, a UNESCO World Heritage Site, Halde Zollverein 
IV / V / XI holds 9.28 million m³ of pit waste, and the nearby 
Schurenbachhalde, 9.64 million m³. 

Many more hard coal dumps were identified through 
the research than initially anticipated, and much of the 
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data from Nordrhein-Westfalen proved inaccessible. 
Attempts to obtain information from Ruhrkohl AG and 
other recent operations were unsuccessful. As a result, 
44 dumps had to be assessed using more labor-inten-
sive methods. The largest dump is Monopol 1 (Grillo I / 
II) in Bergkamen with a volume of 49.2 million m³. Other 
large dumps in Bergkamen include Halde Haus Aden 1 
and Halde Haus Aden 2​,​ with a combined volume of 
17 million m³. In Dortmund, the largest waste heap is 
Halde Schleswig​,​ which measures 7.1 million m³. Essen, 
Bochum, Gelsenkirchen, Hamm and Lünen all have many 
dumps, although they are somewhat smaller. The largest 
among them is Halde Viktoria III / IV in Lünen at 2.3 million 
m³. Halde Knappenhalde in Oberhausen has a volume of 
1.7 million m³. 

In other coal mine districts dump data was more 
readily accessible. In the Saar hard coal basin, there 
are thirteen waste dumps. SKH Reden waste dump in 
Landsweiler-Reden is the largest at 45 million m³. Also 
on a large scale, the Viktoria dump in Maybach, mea-
sures 35 million m³. Duhamel in Ensdorf / Saarpolygon 
holds 32 million m³. Lydia and Camphausen in Fischbach 
comprise 30.4 million m³ and 5.1 million m³ respectively. 
SKH Göttelborn in Quierschied contains 28 million m³. 
Halde Ludweiler in Luisenthal, 9.6 million. Hermann 
in Völklingen, 4 million m³. Halde Geisheck in Heinitz / 
Neunkirchen measures 3.4 million m³. 

In Saxony, the mining authorities shared a compre-
hensive database which included nearly 4 000 objects, 
including dump objects with a volume of 500 m³ or less. 
During the selection of dumps across all states, only the 
largest were included. In the Zwickau-Oelsnitz hard coal 
basin, there are 17 waste dumps. The Halde Am Wilhelm-
Schacht westl. is the largest, at 3.9 million m³, followed in 
volume by Halde Schacht II des Karl-Marx-Werks, with a 
figure of 3.5 million m³. 

Information provided by the Saxony mining author-
ities for the Döhlen hard coal basin included 11 waste 
dumps, each relatively small, around Freital, Dresden, 
and Bannewitz. The largest dump is Halde Schachtanlage 
Gittersee with a volume of 0.8 million m³. The smallest is 
Halde Wilhelminen-Schacht with only 900 m³. 

POTASH DUMPS

Potash dumps are composed of mother rock salt, with 
minor amounts of gypsum and clays. Made of fine grains, 
the steep conical dumps resemble pyramids. Potash min-
ing has produced large waste dumps — 672 million m³ in 
total — second only to those generated by coal mining. In 
terms of volume, potash and fertilizer production are cen-
tral to understanding ground displacement and the forma-
tion of new terrains in Germany. 

The Werra Potash District in Hessen produced the 
largest waste heaps, with three exceeding 100 million m³ 
each, all part of still-operating mines: Halde Heringen / 
Wintershall, which amounts to 128 million m³ — one of the 
oldest still-active potash mines in the world — Monte Kali, 
125 million m³, and Halde Hattorf, 102 million m³. 

In the Central German Potash District, the enormous 
Halde Zielitz — known as Kalimandscharo because of 
its white-pink color, was reported to hold 68 million m³. 
Extraction remains active, and the plant is considered one 
of the largest and most modern potash plants in the world. 
Approximately 12 million tons of crude salt are extracted 
per year. Halde Teutschenthal, which is part of an active 
mine, is made up of 3,5 million m³ of material. 

In the Thüringen Potash Mining District, the largest 
dump, Halde Menteroda in Volkenroda, totals 45 million 
m³. Halde Bischofferode, 42 million m³. Halde Bleicherode, 
36 million m³. Halde Sondershausen, 27 million m³. Halde 
Sollstedt, 12 million m³.  

URANIUM DUMPS

To Uranium ore extraction is the fourth-largest cause 
of ground displacement in Germany, and it is the metal 
extraction activity that has generated the most waste vol-
ume. The type of material removed varies depending on 
the geological formation. In central Saxony and Thuringia, 
uranium is partly found in sandstone, while in south-
ern Saxony, in the Erzgebirge (literally “Ore Mountains”) 
occurs within various types of slate. 

Data are available from the former SAG/SDAG 
Wismut, the state-owned company that operated 
during the Cold War (1947–1990), a period when it was 
the world’s fourth-largest uranium producer. In the 
Ronneburg–Seelingstädt Mine District, five large waste 
dumps composed of sandstone amount to a total of 90 
million m³. Among them, Schmirchauer Halde is the larg-
est, at 48 million m³. The waste dumps in Königsstein 
(Elbsandsteingebirge) are also composed of sandstone; 
the largest, Halde Schlüsselgrund, holds 3.4 million m³. 

In the Aue–Bad Schlema Mining District 
(Erzgebirgskreis), the dumps consist of quartzite, phyllite, 
and slate. The 35 dumps collectively contain 53 million 
m³, most located in Schneeberg and Aue. The largest are 
Halde Schacht 371/I, at 9.9 million m³, and Halde Schacht 
366 / Betriebsfläche 186/366/383, at 7.48 million m³. In 
Annaberg-Buchholz, Halde Schacht 38 Neu contains 4.69 
million m³. 

The dumps in Johanngeorgenstadt (Erzgebirgskreis) 
are primarily composed of phyllite, amphibolite, and gran-
ite. A total of 29 dumps amount to a volume of over 6 mil-
lion m³. The largest, Dammhalde Steinsee, holds 2.25 
million m³.  

The six dumps around the Pöhla Mining District 
(Erzgebirge) consist of skarn, a calcareous-silicate rock. 
Halde Schacht 235 is the largest at 2.7 million m³, followed 
by Halde 371 in Schlema, with 2 million m³. Together they 
account for more than 5 million m³ of excavated material. 

The host rocks of uranium extraction in the 
Schneckenstein Mining District (Erzgebirge) are contact 
metamorphic rocks: quartzite, hornfels, phyllite, schists, 
and metabasite. A total of 3.7 million m³ is distributed 
across 13 dumps. The largest, Halde Zentralschacht 347 
in Gottesberg/Schneckenstein, totals 1.2 million m³. 
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COPPER DUMPS

Twentieth-century copper mining dumps have a conical 
shape, though they often overlie older, flat-shaped dumps, 
also known as tabular dumps. All major waste heaps are 
located in the Mansfeld–Sangerhausen Mining District. 
With 55.9 million m³ extracted, copper and silver mining 
is the second-largest cause of ground displacement by 
metal mining in Germany. These dumps mainly consist 
of host rock limestone (90%), with smaller amounts of 
Kupferschiefer (carbon-rich copper-bearing mudstone), 
gypsum, and sandstone. 

Zirkel-Schacht-Halde in Klostermansfeld, contain-
ing 3.3 million m³, is listed as a cultural monument and 
is covered with naturally developing ruderal vegetation. 
Ernst Thälmann-Schacht-Halde in Hübitz holds 9.6 mil-
lion m³, and Otto Brosowski-Schacht-Halde in Augsdorf 
contains 5.7 million m³. Thomas Münzer-Schacht-Halde in 
Hohe Linde, Sangerhausen, also listed, contains 7.3 million 
m³. The company Kutter HTS held a permit to extract road 
construction material from the large Fortschritt I-Schacht 
dump in Volkstedt. Likewise listed as a cultural monument, 
it is calculated at 8.5 million m³. The Saxony-Anhalt Mining 
Authority’s Geological Service keeps a directory of com-
panies with active extraction permits in the Mansfeld area 
as of 2017. The Martin Wurzel construction company oper-
ated Halde Freies Leben-Schacht in Mansfeld. At the same 
time, Bau-Rec Baustoffrecycling held rights to four dumps 
around Eisleben, two of which are waste rock dumps: 
Halde Hermann-Schacht, with 4.4 million m³, and Halde 
Martinschacht, measuring 0.137 million m³.  

POLYMETALLIC ORE DUMPS

The total volume of material displaced by polymetallic 
ore extraction amounts to 14.6 million m³. The overbur-
den includes volcanic rocks such as granite, greisen, por-
phyry, quartz porphyry, and rhyolite; sedimentary rocks 
including breccia, sandstone, dolomite, greywacke, and 
chert; and metamorphic rocks such as amphibolite, biotite 
gneiss, gneiss, mica schist, phyllite, skarn, and clay slate. 

In the Harz Mountains, ore vein deposits formed 
through different fluids complicate the identification 
of the overburden material. Polymetallic metals were 
extracted mainly from greywacke and clay slate. The larg-
est dump, Halde Glückauf-Schacht und Neue Fundgrube 
im Hütschental, in Wildemann / Goslar, totals 1 million m³. 
Together with eight additional dumps, their combined vol-
ume reaches 2.5 million m³. 

In the Erzgebirge, polymetallic ores were mined in 
the Schneeberg Mining District in host rocks consisting 
of mica schist, skarn, and granite, forming nine waste 
dumps with a total volume of 1 million m³. The heaps in 
Schmiedeberg and Bärenstein are primarily made up 
of gneiss and rhyolite, and amount to 0.47 million m³. 
Amphibolite, mica schist, porphyry and skarn constitute 
the waste dumps Halde Schacht 44 and Halde Schacht 
137 (Schacht Johann) in Wolkenstein / Marienberg, mak-
ing a total amount of 0.147 million m³. 

Around Freiberg and Halsbrücke (Erzgebirge), poly-
metallic ores were mined in porphyry, gneiss, and brec-

cia, forming seven dumps with a total volume of 3 million 
m³. The largest, Halde am Davidschacht, is measured 
at 0.9 million m³. Five waste dumps in Brand-Erbisdorf, 
made of gneiss, form a dump with a volume of 1 million 
m³. Gneiss occurs alongside mica slate in dumps at 
Annaberg-Buchholz and Großschirma, measuring 0.68 
million m³, and with skarn at the larger Halde Schacht 
Uranus II (SCT21) at Annaberg-Buchholz, with a volume 
of 0.4 million m³. Gneiss with breccia makes up a 0.7 mil-
lion m³ dump in Halde Schacht Reiche Zeche in Freiberg. 
Gneiss occurs together with dolomite and chert in 
Annaberg-Buchholz, at Halde Schacht 29 (Große Malwine 
and Malwine), and Halde Schacht Beihilfe in Halsbrücke 
/ Freiberg. The dumps of Zschorlau and Lengenfeld in 
Erzgebirgskreis, measuring 0.4 million m³, are made of 
greisen and granite.

LEAD, ZINC, AND SILVER MINING DUMPS

There is little knowledge about the dumps from historic 
mining in the Harz Mountains. Early extraction sites — 
such as iron and silver in the Harz or cobalt and silver in 
the Erzgebirge — had to be excluded from the calcula-
tion, despite their significant role in developing Germany’s 
mining industry, advancing geological and mining tech-
niques, and shaping the landscape on a large scale, not 
only nationally, but globally.  

However, modern extraction of lead, zinc, and sil-
ver is well documented. The host rock primarily con-
sists of carbonate rocks (e.g., limestone) and clay slate. 
The largest dump, Halde Ottiliaeschacht in Clausthal-
Zellerfeld, contains 1 million m³. Together with three 
dumps in Oberharz Mining District and three dumps in the 
Rammelsberg Mining District, the total volume of waste 
heaps in the Harz Mountains amounts to approximately 
2 million m³. 

In the Erzgebirge Freiberger Basin, the Halde 
Theodor Richtschacht is composed of granite, with a vol-
ume of 0.055 million m³ (55,000 m³). By contrast, silver was 
extracted from the mica schist host rock, leaving behind 
six dumps totaling 2.32 million m³. The largest of these 
are Halde Vertrau-auf-Gott-Schacht and Halde Glück-Auf-
Schacht, located on the site of the former Himmelsfürst 
Mine in Brand-Erbisdorf in Saxony. 

Tin and wolfram were extracted in the Erzgebirge 
from granite and gneiss-mica slate formations near 
Ehrenfriedersdorf. The largest waste dump, Spülhalde 
2, contains 1 million m³ of material. The other six smaller 
dumps around Altenberg, Schwarzenberg, and Gottesberg 
amount to 0.5 million m³.

A KAOLINITE DUMP: MONTE KAOLINO

The list of dumps only includes one waste heap result-
ing from kaolinite extraction: Monte Kaolino, an enormous 
heap of 14 million m³ composed of quartz sand. Located 
in Hirschau, Bayern, Monte Kaolino is partly landscaped 
and has been transformed into a recreational area with an 
amusement park that fully utilizes the topography, featur-
ing installations such as a sand skiing piste, a pool, and 
camping facilities.  
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The company operating the mine has grown sig-
nificantly since operations began in 1901, thanks to the 
high-quality kaolin deposits commercialized for ceramic 
production. Figures from 2012 indicate that approximately 
2 million tons of sand were excavated that year to produce 
approximately 400 tons of kaolin. 

CONCLUSIONS

Waste Heaps in Germany exposes the potential of these 
newly generated landforms by offering detailed informa-
tion on the geological composition of each site of dis-
placed material. It supports a broader understanding of 
their future by making visible what was previously undoc-
umented. The volume calculations provide new data for 
each dump — information that can be meaningful for 
those who live alongside these sites or are otherwise con-
nected to these distinctive places. Moreover, analyzing the 
dumps individually and assessing their volume by material 
enables a granular understanding of the long-term conse-
quences of mining — insights that are particularly urgent 
in the case of the largest dumps, especially those pro-
duced by currently active lignite and potash operations.

One of the findings of the dump volume analysis 
is the identification of the still active and largest dump, 
Sophienhöhe. With more than 2 200 million m³, and grow-
ing, the existence of Sophienhöhe should logically lead to 
questioning the legal basis for the displacement of mate-
rial. Likewise, the overall result of the calculation, more 
than 6 814 million m³ of displaced ground in Germany, 
should also lead to questioning the mining legislation 
responsible for it. Each m³ of geological material displaced 
matters enormously when considered from the perspec-
tive of the mountain, its vegetation, or its inhabitants.

However, the long-term ambition of this work goes 
beyond merely criticizing past and present mining activ-
ities. It should serve as an invitation to a more detailed 
examination of the future of the materials in these dumps, 
with the goal of rethinking mineral resources in a way that 
differs from the definition provided by the German Mining 
Act. The applicable mining law (§ 3 BBergG), which reg-
ulates and promotes the exploration, extraction, and pro-
cessing of mineral resources, defines 'mineral resources' 
(Bodenschätze) as follows: “Mineral resources are, with 
the exception of water, all mineral raw materials in solid 
or liquid form and gases that occur in natural deposits 
or accumulations in or on the earth, on the seabed, in 
the subsoil of the sea, or in seawater.” ( "Bodenschätze 
sind mit Ausnahme von Wasser alle mineralischen 
Rohstoffe in festem oder flüssigem Zustand und Gase, 
die in natürlichen Ablagerungen oder Ansammlungen 
(Lagerstätten) in oder auf der Erde, auf dem Meeresgrund, 
im Meeresuntergrund oder im Meerwasser vorkommen.”)
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