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The	Ruhr	area	
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800	m	m³/a	
ground-	and	rainwater	
in	polder	areas	

80	m	m³/a	
mine	water	

Annual	costs	

€	220	m	p.a.	from	2019	onwards	
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Perpetual	obligations	–		
water	management	
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Mining	produc?on	2014	in	Germany	
	
765	m	t	+	9bn	m3	gas	

Germany,	rich	in	
raw	materials	
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Effects	of	abandoned	mining	
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Important	regulations	in	the	
German	mining	industry	

•  German	Mining	Law	(Bundesberggesetz)		

•  Rammelsberg	Ruling	 	 	09/11/1995	
–  The	mining	company	is	responsible	for	preventing	massive	

environmental	impact	caused	by	the	mine	

•  Meggen	Ruling	 	 	 	 	18/12/2014	
–  The	mining	company’s	responsibility	for	cleaning	the	mine	

water	in	the	post-mining	phase	is	of	unlimited	duration		
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Mine	life	cycle	
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Exploration	 Mining	 Post-Mining	

short	 long	 very	long	
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Mining	in	the	Ruhr	area	
Schematic	profile	through	the	deposit	



Water-bearing	adits	
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Density	stratification	
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Homogeneous	layer	

Homogeneous	layer	

Boundary	layer	

CTD	90M	Probe	
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Evaluating	rise	of	mine	water	
level:	Germany	and	EU	
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Instable	backfilled	shafts	
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Mine	maps	as	information	base	
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Post-mining	
monitoring	measures			

Detection	of	
Density	stratification	

Hydrochemistry	of		
mine	water	

Geometric	levelling	/		
Special	height	measurement	

across	streams	

UAV	aerial	
photogrammetry	 		

			

Inspection	

Detection	of	ground	
movement	by	InSAR	
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Backscatter	(�)	depends	on	sensor		and	object	parameters:	

Polarisation	

Wavelength	

Incidence	angle	

 
Signal	

(s)

Vegetation	type	

Dielectricity/soil	moisture	

Surface	roughness	

Soil	texture	

Sensor	parameters	Object	parameters	

Sentinel	1B	and	radar	backscatter		
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vegetation	

dry	alluvium	©	ESA	



Global	responsibility	

•  Demand	of	raw	materials	worldwide:	

	35bn	t	per	year,	i.e.	5t	per	person	and	year.	

•  500	years	ago	Georg	Agricola	worked	on		sustainable	
mining	processes.	

•  Today	we	have	strong	tools	to	meet	our	responsibility.	

•  We	are	looking	for	solutions	for	sustainable	mine	life	
cycle	to	make	mining	possible.	
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