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Abstract

Bizkaia does not have big reservoirs and water needed for the different uses comes from water transfers to a great extent. In fact, more than 90 % of
the water used in this province that belongs to the Community of the Basque Country is transferred. Water in Greater Bilbao is basically supplied by
the water transfers from River Zadorra (70-80 %) and from River Ordunte (20-30 %).

In order to complete the water inventory in this region and improve the water supply system, the existence of groundwater resources has been
studied.

Due to the geomorphological features of the ground, this zone is not fit for groundwater storage and, as a result, if Bizkaia need a bigger volume
of water, this should be transferred or, alternatively, desalination should be considered as a possibility, with all the consequences that this option

implies.
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Introduction and Objectives

1. . the north and located between the provinces of Cantabria, Burgos,
Bizkaiaisoneofthethreeprovincesthatbelongtothe Autonomous p g

Community of the Basque Country, washed by the Cantabrian Sea in Araba and Gipuzkoa. Figure 1 shows the location of Bizkaia in Spain.
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Figure 1: Map of Spain showing the location of Bizkaia [1].
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Bizkaia is the only province in Spain that has almost no
water at all collected in superficial reservoirs [2], although
its average annual rainfall is higher than 1100 mm [3,4]. This
is due to the fact that the orography and the big population
centers that are located in that region have historically avoided
water storage for the different required uses of that area.

Two big water transfers, one coming from the province Araba
and the other one from the province of Burgos Legarda F, et al.
[5], provide 90 % of the water to Bizkaia. There are some areas
in Bizkaia, such as Busturialdea, that depend on the flow rate
of the rivers of that region for their water supply [6]. This can
imply some water restrictions from time to time, mainly during

summer periods when there it does not rain as much as usual.

The objective of this work it to study if the province
of Bizkaia has groundwater resources in order to take an

inventory of the available water and set out its possible uses.

Development of the work

It is well known that in Bizkaia, in the region of Durango,
the aquifers of Mafiaria and Arrobia are joggled together
with the surface waters of the Oiz massif [7] (catchment of
Sarria where a Hydraulic Power Plant is placed). However, a
complete analysis of the province of Bizkaia will be carried out.

Taking as a baseline the data provided by the Geological
and Mining Institute of Spain (Instituto Geolégicoy Minero de
Espafia (IGME)), which is a public research institute assigned to
the Ministry of Science and Innovation (Ministerio de Ciencia e
Innovaciéon (MICINN)), the cartography related to Bizkaia has
been analyzed [8]. Figure 2 shows the map for the whole Iberian
Peninsula [9] and Figure 3 shows the information shown when
trying to getinformation related to Bilbao and its surroundings [10].
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Figure 3: Cartographical information related to the area under consideration [10].
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As long as there is not enough information for this
region currently in this source to develop the study, a new

search for data has been carried out in the database of
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Points of Water of the IGME [11]. In this case, information
related to two sources has been found (water sounding and
natural spring). That information is shown in Tables 1&2.
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TheinformationshowninTables1&2refertoindividualpointsthat  such as elevation, depth, uses, and so on. Figure 4 shows an example
havebeenanalyzed. For each point, differentinformationisprovided, of the information provided for one of these points, Larrabezua.

' R\
< @] I A Moseguro | infoigme.es/BDAguasReport/Rpt/Pointinfo.aspx?id=2106-1-0007#agli
Base de datos de AGUAS: 2106-1-0007

> Informadén del punto
> Litologias

Arriba
Identificacién
Identificador : 2106-1-0007
Hoja : 2106
Octante : 1

Punto : 0007

Naturaleza y uso
Naturaleza : Manantial
Uso : Desconocido
Localizacién
X (UTM ED50) : 483469
Y (UTM ED50) : 4776124
Huso : 30
Sector: T
Cota : 370
Profundidad : 0
Municipio :
Provincia :

Alava

Sistema Acuifero : Acuifero aislado
Unidad Hidrogeolégica : Unidades aisladas
Cuenca : NORTE

Otros
Perimetro de proteccién : No se sabe

|

Litologias
Orden Edad Litologia  Prof. techo (m)  Prof. muro (m)  Conexién  Acuffero
1 Cretacico superior 0 0 Mo se sabe Si

Figure 4: Example of the information provided for one point, Larrabezua.

Table 1: Information related to groundwater by means of soundings.

2205-3- . GUERNICA AND Supply to urban
0001 2205 3 0001 Probe 8 22 Biscay MOON NORTH centers
2205-3- . GUERNICA AND Supply to urban
0002 2205 3 0002 Probe 8 22 Biscay MOON NORTH conters
2205-3- . GUERNICA AND
0004 2205 3 0004 Probe 20 1640 Biscay MOON NORTH Unknown
2205-8- . .
0005 2205 8 0005 Probe 180 49 Biscay BERRIZ NORTH Agriculture
2205-8- . .

0007 2205 8 0007 Probe 160 42 Biscay BERRIZ NORTH Agriculture
2305-5- Supply (other
0006 2305 5 0006 Probe 320 64 Biscay MALLAVIA NORTH than urban

center)

Table 2: Information related to groundwater by means of natural springs.

2005-4-3 2005 4 0003 | Spring 340 Biscay TRUCIOS NORTH Not used
2005-8-1 2005 8 0001 | Spring | 370 Biscay VALMASEDA | NORTH S“ppclg’ntt‘;;‘srban
2104-8-1 2104 8 0001 | Spring 40 Biscay GATICA NORTH Not used
2104-8-2 2104 8 0002 | Spring 75 Biscay GATICA NORTH | Supply (other than
urban core
2105-4-1 2105 4 0001 Spring 70 Biscay DERIO NORTH Not used
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2105-5-1 2105 0001 | Spring | 480 Biscay GORDEJUELA | NORTH Not used
2105-5-2 2105 0002 | Spring | 440 Biscay ZALLA NORTH | Supplytourban
centers
2105-7-11 2105 0011 | Spring | 210 Biscay BARACALDO | NORTH Not used
2105-8-1 2105 0001 | Spring | 520 Biscay MIRAVALLES | NORTH S“pilg'ntt‘;;lsrban
2106-4-1 2106 0001 | Spring | 220 Biscay CEBERIO NORTH Supply to urban
centers
2204-5-1 2204 0001 | Spring | 175 Biscay MUNGUIA NORTH Not used
2204-5-2 2204 0002 | Spring 95 Biscay MUNGUIA NORTH Unknown
2204-5-3 2204 0003 Spring 160 Biscay ARRIETA NORTH Catering
2204-5-4 2204 0004 | Spring 175 Biscay MUNGUIA NorrH | Unkmown (other
than urban core
2204-5-5 2204 0005 | Spring 62 Biscay MUNGUIA NORTH Unknown
. . GAUTEGUIZ DE Supply to urban
2204-7-1 2204 0001 Spring 20 Biscay ARTEAGA NORTH centers
. _ GAUTEGUIZ DE
2204-7-2 2204 0002 Spring 30 Biscay ARTEAGA NORTH Not used
o . . GAUTEGUIZ DE Supply to urban
2204-7-3 2204 0003 Spring 140 Biscay ARTEAGA NORTH centers
GUERNICA Y
2204-7-4 2204 0004 | Spring 40 Biscay LUNO LARRA- | NORTH Unknown
BEZUA
2205-1-1 2205 0001 | Spring 160 Biscay LARRABEZUA | NORTH | Supply (other than
urban core
2205-2-1 2205 0001 | Spring | 360 Biscay LARRABEZUA | NORTH S“p‘ilg’ntt‘;:srban
2205-2-2 2205 0002 | Spring 210 Biscay LARRABEZUA | NORTH S“ppclg'ntt‘;;rba“
2205-3-3 2205 0003 | Spring 40 Biscay GUEILNC:S?IAND NORTH Not used
. . AMOREBIE- Supply to urban
2205-6-1 2205 0001 | Spring 230 Biscay TA-ECHANO NORTH conters
. . AMOREBIE- Supply to urban
2205-6-2 2205 0002 Spring 240 Biscay TA-ECHANO NORTH centers
" . . AMOREBIE- Supply to urban
2205-6-3 2205 0003 | Spring 260 Biscay TA-ECHANO NORTH centers
2205-7-1 2205 0001 | Spring | 340 Biscay DURANGO NORTH Supply to urban
centers
. . AMOREBIE- Supply to urban
2205-7-2 2205 0002 | Spring 230 Biscay TA-ECHANO NORTH conters
e . . AMOREBIE- Supply (other than
2205-7-3 2205 0003 Spring 390 Biscay TA-ECHANO NORTH urban core)
2205-7-4 2205 0004 | Spring | 280 Biscay GARAY NORTH | Supply (other than
urban core)
2205-7-5 2205 0005 | Spring | 780 Biscay BERRIZ NORTH | Supply (other than
urban core)
2205-7-6 2205 0006 | Spring | 280 Biscay GARAY NORTH | Supply (other than
urban core)
2205-7-7 2205 0007 | Spring | 280 Biscay BERRIZ NORTH S“ppclg’ntt‘;;‘srban
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According to all the information gathered, different the hydrogeological information have been downloaded (Figure
types of water supplies have been identified. Table 3 5) [13] together with the values of the permeability (Figure 6)
shows the summary for total inventory of these types. [14]. Considering all these data, it can be concluded that Bizkaia

The software ARGIS [12] has been used and the maps with is not a region with a significant groundwater storage capacity.
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Figure 5: Map with the hydrogeological information.
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Figure 6: Map with the permeability data.

Citation: Alegria N*, Penalva I, Silveiro A, Pinto C and Legarda F. Hydrogeology in Bizkaia: A study case. Adv in Hydro & Meteorol. 1(2): 2022. Page 6 of 8
AHM.MS.ID.000509. DOI: 10.33552/AHM.2022.01.000509


http://dx.doi.org/10.33552/AHM.2022.01.000509


Advances in Hydrology & Meteorology Volume 1-Issue 2

Table 3: Summary of the total inventory of groundwater in Bizkaia.

Natural spring Water supply (not to population centers) 13
Natural spring Water supply to population centers 36
Natural spring Water supply to population centers and other activities 1
Natural spring Agriculture 1
Natural spring Unknown 8
Natural spring Not used 17
Water sounding Water supply (not to population centers) 1
Water sounding Water supply to population centers 2
Water sounding Agriculture 2
Water sounding Unknown 1
TOTAL 82

Bizkaia is located in the Cantabrian Coast and the management
of the water corresponds to the Cantabrian Hydrographic
Confederation [15]. This institution provides information related to

thehydrogeology ofthe region. Among the 34 masses of groundwater
that are identified, only 5 of them are in Bizkaia (Figure 7).

e N
MENA CRDURA B LMASE DA-ELORRIO. e s .I‘
ARAMOTZ A
3 e TR T MACIZOS FALEﬂZqLOE =
ULZAMAL QUINTD REAL
e chcantibrico
EN EL AMBITO DE COMPETENCIAS _ 3
DEL ESTADO. ) dlimeise B Reamnean
VMASAS DE AGUA SUBTERRANEA s mm
Figure 7: Masses of groundwater identified in Bizkaia.
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The Autonomous Community of the Basque Country has
some competencies transferred from the Spanish Government
to the Basque Government. The management of water is one
of them. This way, this responsibility relies on the Basque
Agency of the Water (Uraren Euskal Agentzia-Agencia Vasca
del Agua). This institution provides the same inventory in

its webpage [16] and also in its monitoring reports [17].

Additionally, the Energy Agency of the Basque Government
(Energiaren Euskal Erakundea-Ente Vasco de la Energia) included
in its foundation basis [18] and in its first compiled reports [19,20]
the groundwater as a resource, as long as some of the Hydraulic
Power Plants located in Bizkaia are underground power plants.
This is the case, for instance, of Barazar Hydraulic Power Plant [21].

Finally, the Regional Council of Bizkaia (Bizkaiko Foru Aldundia-

Diputacién Foral de Bizkaia) published in 2009 one monographic
report related to the aquatic environment [22]. This report, that
was requested to Anbiotek [23], indicated the low quantities of

groundwater in the region, which corroborates the previous studies.
Conclusion

It can be concluded that the volume of groundwater available
in Bizkaia is very scarce and it has little usefulness. In spite of the
availability of the groundwater that is registered, according to the
information that has been gathered, the total available volume
of groundwater is little and cannot be quantified. Therefore,
if the province of Bizkaia needs a bigger volume of water for
the different uses, it looks sensible to increase the quantity
of the water transfers or even incorporate desalination as a
freshwater resource so as to get the necessary water inventory.
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