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Figure 98. Regional groundwater bodies in the Stgvring area (Area 15). (After Ministry of
Environment, 2010).
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Figure 99. Deep groundwater body within the Stgvring area (After Ministry of Environment,
2010).
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The Quaternary and Palaeogene sediments include approximately 100 m of clays without
groundwater reservoir characteristics. The groundwater in the clays will move slowly to-
wards the sea.

8.8.2 Drinking water areas

The groundwater has to be protected to ensure that our current and future need for clean
drinking water can be met. It is the Environmental Centres (former counties) responsibility
to do the planning, based on the two criteria: First, to make sure that the future necessary
quantity of clean groundwater can be abstracted. Secondly, the groundwater aquifers must
be protected against recent and future pollution.

As part of the Danish Government’s efforts to protect groundwater, the Environmental Cen-
tres have designated areas of major groundwater aquifers, so-called OSD-areas. OSD
stands for "Areas of special drinking water interests” (Fig. 100).

OSD-omrader

Seerlige drikkevandsinteresser
Drikkevandsinteresser

. Begreensede drikkevandsinteresser

Figure 100. Areas of special drinking water interests (OSD): Dark blue and areas of drink-
ing water interest (OD): Light blue. Areas with limited drinking interests are olive brown
(/kort.arealinfo.dk/).

The rest of the country is divided into "Areas with water interests" (OD-areas) where good
sources of drinking water are also located and "Areas with limited drinking water interests",
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where it is difficult or impossible to obtain good groundwater quality because the water is
more or less contaminated.

The drinking water interests in the Stgvring area are given in Fig.101. There are predomi-
nantly OD areas and areas of limited or no drinking water interest within the Stgvring area.
However, an OSD area has it's extent immediately west of Area 15. @strup Skov water-
work (750.000m? in 2009) is located just west of Area 15.
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?¢ Fjord
o 870 1740 2610 3488pn, - = a g - copynght, © Kort & Matrikektyreken

Y ommader med s&rige drikkevands inteesser
Omrader med drikkevandsirteresser

Omrader uden udpegnirg

Figure 101. Various drinking water areas situated in the Stgvring area. Dark Blue: Areas of
special drinking water interests (OSD); Light blue: Areas of some drinking water interests
(OD); Yellow: Areas with limited or none drinking water interests (/kort.arealinfo.dk/).

8.9 Groundwater chemistry

The overall groundwater quality aiming for drinking water purpose has been assessed by
the former Arhus County and Environmental Centre Arhus for all the groundwater bodies
and reported in the catchment management plan “Hovedvandopland 1.9, Horsens Fjord“.
The groundwater chemistry fulfils the EU criteria to be of good status in some of the re-
gional and deep groundwater bodies. The shallower regional and the terrain near ground-
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water bodies have a poor status. Saltwater intrusions should not be a problem although the
area is situated close to the Randers Fjord.

8.10 Climate and climate changes

The actual climate and the expected future climate changes and sea level development is
described in Gravesen et al. (2010, Rep. No. 2). It is not expected that climate changes will
affect the high-lying part of the area during this century, but the marine foreland may very
likely suffer from flooding problems when the sea level rises.

8.11 Restrictions and limitations

An area close to Stgvring has been investigated in relation to finding possible plastic
clay/bentonite resources. The area is regarded as a raw material interest area.

There are no major restrictions in Area 15. However, east of Area 15 a Natura2000 habitat
area extents along the Randers Fjord and the shoreline on the landside (Fig. 102). In addi-
tion, two very small areas are protected in accordance to Naturbeskyttelsesloven (law for
nature protection) (Chapter 6).
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Figure 102. NATURA2000 habitat areas within the Stgvring area (After Ministry of Envi-
ronment, 2010).
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8.12 Summary of the area conditions

Amount of data
Sparse, but in some parts of the area several boreholes are found. No geophysical sur-
veys.

Homogeneous conditions and isolation of the waste by low, permeability layers
Perhaps perfect at depth of 50 to 100 m but the framework of the fractures is unknown.
Probably fracture problems have to be considered in relation to other areas.

Stability
Good stability on surface and depth but plastic clays can give problems.

Seismic activity and tectonic movements
No seismic and tectonic movements or problems are expected. The area is probably ??
fault bounded towards the north.

Groundwater flow conditions

The groundwater flow in the area is slow because of the comprehensive clay deposits. The
level of the groundwater table has to be analysed if the disposal has to be established un-
der saturated conditions.

Dilution of pollution and retention of pollution
No Danish studies have been carried to document dilution capabilities or retention of radio-
nucleides in glacial till sediments.

Drinking water interests
The area is classified partly as an OD area and partly as an area with limited or no drinking
water interests.

Groundwater chemistry, non- aggressive components
The groundwater contains apparently no aggressive components.

Ground surface conditions
Processes on the ground surface should not give problems on a disposal.

Climate extreme conditions
Climate changes and extremes as heavy precipitation and storms will not have influence on
a disposal.

Other restrictions
Apparently no other restrictions will give problems.
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8.13 Final remarks

The Paleogene clays together with the clayey tills could host a waste disposal. The struc-
tural framework of the Paleogene clays has to be investigated in relation to the Gassum
salt pillow and the glaciotectonic structures.
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9. Investigation reports from the project:

Low- and intermediate level radioactive waste from Risg, Denmark. Location studies
for potential disposal areas. Published in GEUS Report Series.

Report No. 1. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2010: Data,
maps, models and methods used for selection of potential areas. GEUS Report
no. 2010/122, 47 pages.

Report No. 2. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2010: Char-
acterization of low permeable and fractured sediments and rocks in Denmark.
GEUS Report no. 2010/123, 78 pages.

Report No. 3. Pedersen, S.A.S. & Gravesen, P.., 2010: Geological setting and tectonic
framework in Denmark. GEUS Report no. 2010/124, 51 pages.

Report No. 4. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2011: Char-
acterization and description of areas. Bornholm. GEUS Report no. 2011/44.

Report No. 5. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2011: Char-
acterization and description of areas. Falster and Lolland. GEUS Report no,
2011/45.

Report No. 6. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2011: Char-
acterization and description of areas. Sjeelland. GEUS Report no. 2011/46.

Report No. 7. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2011: Char-
acterization and description of areas. Langeland, Tasinge and Fyn. GEUS Re-
port no. 2011/47.

Report No. 8. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2011: Char-
acterization and description of Areas. Eastern Jylland. GEUS Report no. 2011/
48.

Report No. 9. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2011: Char-
acterization and description of areas. Limfjorden. GEUS Report 2011/49.

Report No. 10. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2011:
Characterization and description of areas. Nordjylland. GEUS Report 2011/50.

Report No. 11. Gravesen, P., Nilsson, B., Pedersen, S.A.S. & Binderup, M., 2011:
Dansk og engelsk resume. Danish and English resume. GEUS Report no.
2011/51.
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