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GWB definition and delineation

Groundwater body (GWB) definition from WFD 2000:

a certain amount of groundwater in an aquifer or aquifers, which is strictly defined within
horizontal and vertical distribution boundaries. Within the boundaries of a groundwater body,
there must be a minimum inflow of water from adjacent groundwater bodies and a low-variable
chemical composition of water in order to calculate the water balance for each body and
determine the natural background values of the water composition.

Main aspects in the delineation of GWBs according to WFD:
» Geological and hydrogeological boundaries;

» GWB quantity (porosity and amount of GW available);

» GWB chemistry (homogenous composition);

» GW flow (direction) and watershed boundaries;

» Pressures and impacts to the GWB.
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Estonian GWB delineation history

2000 FEI-EEA project "Support to the implementation of the EUROWATERNET
in the Baltic Countries" report
» 30 GWBs
2004 first legislation
> 15 GWBs
2011-2013 changes in legislation
» 25 GWBs
2012 Perens et al .report, changes in legislation 2013
» 39 GWBs
2019 Marandi et al report, changes in legislation 2019 (new Water Act)
> 31 GWBs



Hydrogeological stratification and aqufer Systems.
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15 GWBs from thillegislation approved in 2004
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25 GWBs from the legislation approved in 2011
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Perens et al 2012 - 39 GWBs
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GWB delineation principles

» geolgical and hydrogeological maps;
» aquifer hydrostatigraphic location in cross-section;

» data from environmental databases — monitoring and water companys
(abstraction and quality);

» GWB areal distribution is based on river basin district boundaries (3 districts);

» first bedrock aquifers were subdivided based on sub-basin districts (in addition
to the RBD division);

» nitrate vulnerable zones (NVZ) - sensitive area with high GW polution potential
» oil shale mining area in NE-Estonia - human impact;

» islands;

» coastline and state border.



GWB delineation based on water chemistry:

» for the deeper aquifers (Ordovician-Cambrian and Cambrian-
Vendian) GWB borders were defined with the concentration of

chloride <350mg/I

In addition to areal extent and quality also GW monitoring network has to be
considered. It has to be possible to assess the status of the delineated GWBs
to fulfill the environmental objectives set in the WFD.



Estonian Water Act legislation 2019

§ 63. Determination of body of groundwater
* (1) A body of groundwater is determined from an aquifer if at least one of the foIIowinglconditions is met:

1) the aquifer has the groundwater resources established pursuant to subsection 205 (1) of this Act;
2) at least 50 persons consume water from the aquifer on an ongoing basis;
3) at least 10 m3 of water per day can be abstracted from the aquifer at present or are planned to be

abstracted in the future; N
4) the natural chemical composition of the body of groundwater enables to use the groundwater for the
production of drinking water.

* (2) The extent of a body of groundwater shall be determined taking into account the hydrogeological
conditions of the body of groundwater, including the natural chemical composition of groundwater, the
physical-chemical and aquatic properties of stones, rate of exchange of water, sensitivity of groundwater
to hydrochemical impact, potential impact of human activity and social-economic aspects.

* (3) The list of bodies of groundwater shall be established by a regulation of the minister responsible for the
area.

* (4) The list of bodies of groundwater established pursuant to subsection (3) of this section shall be updated
every six years as necessary.



Leppemark

Ca-501

Marandi et al 2019

0000 05 <+

Pdhjaveetiiiibid O-Ca:
Ca-HCO3

Main changes to GWBs:

* Division to the existing GWB (no 5):

» Different pressures on different parts of the GWB. Mining impact (human activity and
social-economic aspects; northern part) vs groundwater abstraction (southern part).

» Chemical composition and GW age. Different threshold levels and chemical indicators.

* Merging Quaternary GWBs with the uppermost bedrock GWB
» Quantity — water balance calculation
» Changes in water abstraction
» Assessment of pressures and impacts to the connected GDTEs
» Monitoring network and more reliable status assessment
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Marandi et al 2019 -
31 GWBs
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01 Cambrian-Vendian Gdov GWB 11 Silurian-Ordovician Matsalu GWB 22 Middle-Lower Devonian GWB in East-Estonian RBD
02 Cambrian-Vendian Voronka GWB 12 Silurian-Ordovician Parnu GWB 23 Middle Devonian GWB in West-Estonian RBD
03 Cambrian-Vendian GWB 13 Silurian-Ordovician GWB in East-Estonian RBD 24 Middle Devonian GWB in East-Estonian RBD
04 Ordovician-Cambrian GWB in West-Estonian RBD 14 Silurian-Ordovician Pandivere GWB in West-Estonian RBD 25 Middle Devonian GWB in Koiva RBD

05a Ordovician-Cambrian Virumaa GWB in East-Estonian RBD 15 Silurian-Ordovician Pandivere GWB in East-Estonian RBD 26 Upper Devonian GWB

05b Ordovician-Cambrian Tartu GWB in East-Estonian RBD 16 Silurian-Ordovician Adavere-Pdltsamaa GWB 27 Quaternary Vasavere GWB

06 Ordovician Ida-Viru GWB 17 Silurian-Ordovician beneath Devionian in West-Estonian RBD 28 Quaternary Meltsiveski GWB

07 Ordovician Ida-Viru oilshale basin 18 Silurian-Ordovician beneath Devionian in East-Estonian RBD 29 Quaternary Manniku-Pelguranna GWB

08 Silurian-Ordovician Hiiluma GWB 19 Middle-Lower Devonian Ruhnu GWB 31 Quaternary Prangli GWB

09 Silurian Saaremaa GWB 20 Middle-Lower Devonian Kihnu GWB

10 Silurian-Ordovician Harju GWB 21 Middle-Lower Devonian GWB in West-Estonian RBD

GWBs area and boarders according to the amendments proposed by Marandi et al 2019.

GWSBs are grouped with diferent colours: pink — Cambrian-Vendian GWB group; green — Ordovician-
Cambrian GWB group; blue — Silurian-Ordovician GWB group; red/ /black — Devonian GWB group
(Middle-Lower-Devonian, , Upper-Devonian); Quaternary GWB group



* Thank you for the attention!
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