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• Funded by the EU’s Life+ Environment Policy and 
Governance programme and project partners

• Project partners: Geological Survey of Finland, 
Tampere University of Technology and Finnish En-
vironment Institute

• In co-operation with aggregate producers, munici-
palities and authorities

• Focused on the Tampere-Häme region in southern 
Finland (Fig. 1 and 2).

Figure 1. The area of naturally elevated arsenic concentrations in bedrock and 
soil in the Tampere-Häme region, with 21 ASROCKS demonstration sites.

Materials and methods

• 21 preliminary demonstration sites (Fig. 1):
 - 10 production sites of crushed bedrock aggregates
 - 7 sand and gravel excavation sites
  - 4 construction sites
• Sampling of rock, soil, aggregate products, groundwater and 
surface water for to find the areas with the maximum As concen-
trations in the bedrock, soil and aggregate products and where 
the arsenic was easily leachable.
• Four selected demonstration sites  for more detailed investiga-
tions

The results were used for the assessment of risks and preparation 
of risk management guidelines addressed to environmental au-
thorities, aggregate producers and constructors (http://tupa.gtk.
fi/julkaisu/opas/op_059.pdf).

Results and discussion

According to the results the risks to human health and ground-
water quality caused by As in crushed rock aggregate production 
and construction were negligible at the demonstration sites stud-
ied. Yet, the investigations and guidelines provide a good basis 
for future risk management procedures in the target area, as well 
as in other As provinces both in Finland.

The results of the ASROCKS project and the guidelines can be 
applied in other countries where the arsenic content in environ-
ment is higher than in Finland (Fig. 4), and thus arsenic risks are 
more severe. 

The results, reports and deliverables of the project are available 
for download in the web pages of the project http://projects.gtk.
fi/ASROCKS_ENG/project/deliverables.html.

The ASROCKS is one of the first research projects in the world 
which studied and found out how arsenic is leached and trans-
ported from aggregate production and earth moving and excava-
tion activities. The ASROCKS project is nominated to the three 
Best LIFE project winners for the year 2014. 
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Figure 3: Collecting a sample for geochemical analysis from crushed rock 
aggregate product pile.

Figure 4. Distribution of arsenic in subsoil in Europe. The subsoil contains 
more arsenic on average in Middle and Southern Europe than in Northern 
Europe. The study area of the ASROCKS project contains less arsenic than 
many other localities in Europe (red areas).The map is based on the results 
of the Forum of European Geological Surveys and the Association of the 
European Geological Surveys (EuroGeoSurveys) (www.gtk.fi/publ/foregsat-
las).

Figure 2. The Geochemical Atlas of Finland, Part 2: 
Till and the target area of the project.

More information: http://projects.gtk.fi/ASROCKS

- sampling of rocks, soils, waters, dust, humus, sediments 
and aggregate products by different methods for chemical 
analyses
-  several types of leaching tests of aggregate product sam-
ples were carried out 
- As concentrations of possible pathways e.g. surface water, 
groundwater  and dust for As transmission to the surround-
ing of aggregate production areas  were defined.

• Crushed bedrock aggregates showed a higher range of As con-
centrations than sand and gravel products
• The highest As concentrations in bedrock were found in gab-
broic rock and in  sulphide-bearing veins and on the surfaces of 
fractures in the bedrock
• Only a minor part of the total As concentration was in an easily 
leachable form
• The As content in soil was at the same level as the regional geo-
chemical baseline
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The main objective: develop guidelines for the ex-
traction of natural aggregate resources, bedrock, 
sand and gravel, in areas with naturally elevated 
arsenic concentrations in bedrock and soil. 
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