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Introduction

 Most of mining works, either on the surface or in the  When the mining activity stops, dewatering also stops and
underground, demand continuous groundwater pumping in mining facilities begin to flood. Open pits will start flooding,
order to operate under dry conditions. quite quickly at the beginning but becoming slower as the

water level in the pit lake rises.

Synthetic problem

rain inflow
aquifer system lake system Q-
W recharge

Qev

""""""""""""""" ~ evaporation
. ; SO I A outflow
| | T mmm———————rT I
— | |
hleft lake I\ _ T O : i L‘ Zlake
prescribed Dlake oot qn=0 Mrigne S | A, areaofthelake ;
head SIS no flow prescribed 3 : volume of the lake : :
pressure head o Viake : :
— | I
= | volume lake ‘e ' Zmin =0
c 1 fvol(Ziake) shape function o m======mmmn—====T
5 : " | bal dp g)) : area lake shape x
+ ¢ water volume balance —= -V -
%: Se ot V-4 % :fArea(Zlake) function Qaq aquifer flow
-~ 1
\UDJ i Darcy’s law q=—-K(Vp—pg) T
al
|
i water volume balance d(lzake) = Qqq — Qev + Q;
t
{/Q c |
. 7 3 o |
/system behaviour 2 1 aquifer flow O :f (q - n)dA
2y )z) 3 I Amin
. Z = 124 |
height of E/ lake 0 % é S 1 evaporation outflow Qo = E - Ajgie
equilibrium = = © :
-+ — -
S 2 S 1 rain inflow Q, =w: A ax
E Qug 3 T, 1
[ ) 2 | relative height of the lake  z;410 = fro:1 (V1)
A ’3:) 0 :
0., & | area of the lake Arake = fareaZiake)
|
\ time —> /
Application case
* The described methodology has been applied to a real case
of an ancient open pit mine abandoned for 10 years. Isens'tr']"'ty ah”a'ys's (green
: . : : : INeS ) Nas Snown
* A kilometric 3D groundwater flow model including two main perm)eabi"ty nd
rlvers.has b_een bgllt . storativity as most critical
* Transient simulation has been performed for 25 years to parameters for an
reproduce the dewatering and the pit lake generation. accurate prediction.

 The dewatering flow rate as well as the lake rise obtained fit
the field data.

hydraulic head distribution

* Groundwater flow can be simulated coupled with the pit lake
dynamics under transient flow conditions
« Evaporation, rain and other sources and sinks can be added

rivers connected
—with the aquifer

In the lake water balance.
* Flow rate for dewatering and the lake height after closure | | N \
can be estimated. open pit mine tailing

* The time to generate a creek (if any) and its flow rate can be \ /
predicted.

* Predicts the lake and groundwater flow relationship: flow-
through or permanent sink. imported digital
» It can be useful for lake and downstream groundwater elevation model

water quality issues.
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