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Mine water rebound monitoring

Mine water in the post-mining era
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What are the so-called “perpetual tasks"?

all technical tasks following the cessation of coal mining extraction in the coal
mining areas — sometimes over an indefinite period of time.

* Mine water management
* Pumping of the surface water
¢ Ground water monitoring
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Mine water rebound monitoring

Mine water rebound process

Following the cessation of underground coal
mining, it is not necessary any more to keep
the underground mining operations and
shafts dry.

Therefore, the water is allowed to rise in a
controlled manner => mine water rebound.
This takes places quite slowly via natural
inflows such as groundwater and seepage.

In order to prevent mine water from
interacting with groundwater levels in over-
lying strata it is necessary to pump itto a
certain level!

Monitoring of the mine water rebound
process required

Workshop | Katowice 24.08.2023, Poland | www.postminquake.eu



. uske

. European | s [l e e e
postmmquake.eu Commission ;Resuv(h Fund for Coal & Stee ll' |
Underground mine water monitoring system
e Temperature:
N — * Range: 10°c bis 60°C
~Abdeckplatte (Titan) .
s * Resolution: 0,01°C
* Precision: +/-0,05°C
§ e * Water pressure:
2 E’; =t « Range: up to 100 bar
E% * Resolution: 0,003 bar
2L
§ é o 1 B PROTEY * Precision: +/-0,15 bar
25 1 W *  Electrical conductivity:
-
53 * Range: o till 200 mS/cm
— * Resolution: 0,004 MS/cm
* Precision: +/-0,2 mS/cm
© RAG AG . . .
* Current: [Velocity and direction]
_ _ _ * Range: +/-3m/s
Deployment in pumping stations at the Ruhr :
. i . . . . * Resolution: 0,002m/s
(mines Auguste Victoria, Zollverein, Prosper Haniel, Heinrich) -
at the Saar (mines Reden and Duhamel) and in Ibbenbueren mine ° Precision: +/-0,03 m/s
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Pumping of the surface water

Mine water in the post-mining era
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Why do we also have to pump water streams located on
the surface?

* Centuries of intensive mining activities have led to
subsidence causing the formation of large cones —
called polders.

* Inareas like these, some of the water streams can no
longer flow freely. The deeper-lying areas therefore
have to be continuously drained to prevent the : : =N o
accumulation of wa’.cer in t!\e su.rroundmg rivers and e g N T & ’
lakes and overflooding residential settlements.
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Pumping of the surface water

Polder management

186 pumping stations at the rivers Emscher Manster
and Lippe Coesfeld
Diilme
-~ 1 3 Borken
850 Mio. m? water out of the polder areas at . T T
Emscher, Lippe and Rhine Dordte steinfurt
0 (B N
Wesel D4 _— e 0F o >R )
L - .‘.. O a .. LS O BHam Lippborg
S Bottrop o CHerten Reckling-  Waltrop :‘" S oheg fén
. s < Gladbeck gusen s O Linep: R Lsesskey_gsnes %
e \ O ber fo Gel “ &5 < o & Kamen s
§iss Ray e"Bottrop 0 g '( Herne Ca:;rglp .“ & nna Werl e
% < o ,.‘ S 2 Dortmund
isbu i maeh« ‘“" M f
V"Jﬂ/\ Essen
Miilheim
O Entwasserungspumpwerk
Verbandsgebiet Polderflachen
Genossenschaftsgebiet =& Wasserlauf EYEMSCHER
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Pumping of the surface water

Polder monitoring

* Integration of Geodata (deposit, mining
history overlying strata geology, faults) and
overburden with multispectral remote

Top. map Aerial image Aerialimage Vegetation Validation
1850 1980 2022 2023

sensing e | '?‘3\
» Spatial-temporal and multispectral analyses SIS o g
to identify environmental changes L S hatl

= Development of a new remote ,water
index" for post-mining regions

= Monitoring of performance of rehabilitation
measures

Evaluation of mine maps Strata model

Pawlik et al. 2023
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Thank you

Stefan Moellerherm
Technische Hochschule Georg Agricola
https://fzn.thga.de/fzn/
stefan.moellerherm@thga.de

Technische
Hochschule
Georg Agricola
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