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A conceptual model of the hydrogeologic 
framework, geochemistry, and groundwater 
flow system in the Siilinjärvi Mine was con-
structed from various data including GPR sur-
vey, slug-test, groundwater level monitoring, 
groundwater chemistry, geological and geo-
physical data. These data were used to identify 
the hydrostratigraphy and structural features 
of the groundwater system, and slug-test data 
were used to estimate hydraulic properties of 
the hydrostratigraphic units. LiDAR data was 
used to define watershed and model bounda-
ries. Groundwater level and hydrochemistry 
data were used to define flow directions, wa-
ter quality and the mixing of water from dif-
ferent sources. Groundwater and surface wa-
ter levels were used to evaluate groundwater 
and surface water interaction, water recharge 
and discharge, and regional groundwater flow 

Conceptual hydrogeological models illustrating the hydrogeological units and re-
gional surface water and groundwater flow across the tailings (above) and the open 
pit areas (below) with the variations of groundwater levels from monitoring wells.

Field investigation (e.g. GPR survey, slug-test) in the Siilinjärvi Mine, Yara-Suomi Oy in eastern Finland 
during summer 2014.

The study area – Siilinjärvi Mine, Yara Suomi Oy in eastern Finland.

WaterSmart Project (Management of water bal-
ance and quality in mining areas), a two-year 
project (2.2014-1.2016) with the co-operation 
of SYKE, GTK, VTT and private companies. 
The project aims to improve the awareness of 
actual quantities of water, and water balances 
in mine areas to give possibility to forecast wa-
ter masses in future. The goal is to promote the 
anticipation and management of the amounts 
of water. The project focuses on developing the 

paths. Three hydrogeologic units modelled are 
bedrock, weathered bedrock, and thin glacial 
sediments which mainly consist of fine-grained 
till and partially of clay, silt, and peat. Regional 
groundwater flow follows topographic landform 
from north to south. While local groundwater 
flow varies depending on the mining activities 
and local topography e.g. tailings, quarry and 
the interaction points with surface watercourse 
e.g. stream, lake. The existing fault zones could 
be the main factor controlling hydraulic prop-
erties in the model domain. Detailed study of 
influences of fault zones on groundwater flow 
and solute transport, especially from the mines 
site is still needed. The study is part of the Wa-
terSmart Project with the goal of investigating 
groundwater flow system in the mine site which 
will be integrated with surface water to evalu-
ate water balance for mine water management.

management systems of waters in mining ar-
eas to develop especially the risk management. 
This project is part of sustainable extractive in-
dustry programme Green Mining and is partly 
funded by Tekes.

Further information:
 www.gtk.fi/projects/watersmart/


