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Los condicionantes legales de la recarga artificial. El caso particular de las aguas regeneradas como fuente de agua para la recarga.

DIRECTIVE 2000/60/EC OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 23 October 2000

establishing a framework for Community action in the field of water policy

The purpose of this Directive is to establish a framework for the protection of 
inland surface waters, transitional waters, coastal waters and groundwater

Environmental objectives for groundwater (art. 4):

- to prevent or limit the input of pollutants into groundwater and to prevent 
the deterioration of the status of all bodies of groundwater, 

- to protect, enhance and restore all bodies of groundwater, ensure a balance 
between abstraction and recharge of groundwater, with the aim of achieving 
good groundwater status at the latest 15 years after the date of entry into 
force of this Directive

- to reverse any significant and sustained upward trend in the concentration of 
any pollutant resulting from the impact of human activity in order 
progressively to reduce pollution of groundwater
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ARTIFICIAL RECHARGE OF GROUNDWATER (MAR) IN THE EUROPEAN 
WATER FRAMEWROK DIRECTIVE.

Art. 11: Each Member State shall ensure the establishment for each river basin district, of a 
programme of measures, in order to achieve the environmental objectives:
f) controls, including a requirement for prior authorisation of artificial recharge or 
augmentation of groundwater bodies.

The Initial characterisation of Annex II of all groundwater bodies shall identity the pressures 
to which the groundwater body or bodies are liable to be subject including artificial 
recharge.

In the Review of the impact of human activity on groundwaters for those bodies of 
groundwater which cross the boundary between two or more Member States or are identified 
as being at risk of failing to meet the environmental objectives, the following information shall 
be collected and maintained:
d) the location of points in the groundwater body into which water is directly discharged;
e) the rates of discharge at such points;
f) the chemical composition of discharges to the groundwater body

THE WFD HAS MORE THAN 40 DEFINITIONS, BUT IT DOESN’T DEFINE 
WHAT IS AN ARTIFICIAL RECHARGE OF GROUNDWATER

Los condicionantes legales de la recarga artificial. El caso particular de las aguas regeneradas como fuente de agua para la recarga.
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DIRECTIVE 2006/118/EC OF THE EUROPEAN PARLIAMENT AND OF THE 
COUNCIL of 12 December 2006

on the protection of groundwater against pollution and deterioration

Article 6. Measures to prevent or limit inputs of pollutants into groundwater. 
(to comply with the environmental objectives in art. 4 WFD).

3. 3. Without prejudice to any more stringent requirements in other Community 
legislation, Member States may exempt from the measures required by paragraph 1 
inputs of pollutants that are:
d) the result of artificial recharge or augmentation of bodies of groundwater 
authorised in accordance with Article 11(3)(f) of WFD (measures taken in order to 
achieve the environmental objectives).

NEITHER IT DEFINES WHAT IS AN ARTIFICIAL RECHARGE

Los condicionantes legales de la recarga artificial. El caso particular de las aguas regeneradas como fuente de agua para la recarga.
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SPANISH WATER ACT.

- Unit for water resources 
management: RIVER BASIN

- If the river basin comprises 
more tan one Autonomous 
Region, the responsable for 
water management is the 
Central Government, by means 
of a public organism, called 
Hydrographic Confederation, 
which is the Water Autority.

- If the river basin is completely 
inside an Autonomous Region, 
the responsable for water 
management is the Regional 
Government.

- It is a mandatory (by WFD) that 
each river basin have a 
management plan to manage 
water resources.

Los condicionantes legales de la recarga artificial. El caso particular de las aguas regeneradas como fuente de agua para la recarga.

We have:
9 river basin managed by the Central Govermnment
7 basins managed by Regional Governments
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Los condicionantes legales de la recarga artificial. El caso particular de las aguas regeneradas como fuente de agua para la recarga.

Article 42. About what must river basin management plan content.
Each river basin management plant shall include a summary of the Measures 
Programme to be developed to comply with the environmental objetives. They shall
Include:
k') Rules for recharge and protection of groundwater.

NEITHER THE 
SPANISH WATER 

ACT DEFINES 
WHAT IS THE 
ARTIFICIAL 

RECHARGE OF 
GROUNDWATER

SPANISH WATER ACT.
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SPANISH WATER ACT.
- Each River Basin Water Authority has to create, in the river basin management 

plant, the surface water and groundwater bodies inside its territory. The minimum 
water management unit is the water body (surface or underground).

- The Duero river basin plan includes the following groundwater bodies:
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MEDINA DEL CAMPO GROUNDWATER BODY.
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MEDINA DEL CAMPO GROUNDWATER BODY STATUS IN 2009.
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MEDINA DEL CAMPO GROUNDWATER BODY
QUANTITATIVE STATUS

It is in the limit of overexploitation
The picture can't be displayed.

Exploitation rate = 1,3
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MEDINA DEL CAMPO GROUNDWATER BODY
QUANTITATIVE STATUS
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MEDINA DEL CAMPO GROUNDWATER BODY
QUANTITATIVE STATUS
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MEDINA DEL CAMPO GROUNDWATER BODY
QUALITATIVE STATUS

Too nitrates are increasing due to agriculture
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SO, WHAT TO DO TO COMPLY WITH THE 
EUROPEAN WFD? 
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MEASURES TO TAKE:

- No new water rights will be 
authorized.

- Limitations to use current water 
rights will happen.

- Human consumption water use 
is a priority.

- Encourage water saving.
- Promote the participation of all 

stakeholders involved in water 
management.
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THE OTHER MEASURE TO TAKE 
IS TO PUT INTO OPERATION AN 

ARTIFICIAL RECHARGE 
PROJECT.
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TRABANCOS RIVER RECHARGE
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TRABANCOS RIVER RECHARGE
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TRABANCOS RIVER RECHARGE

Recharge water source: Villagonzalo weir (Tormes river)

Intermediate storage: Riolobos weir
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TRABANCOS RIVER RECHARGE
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TRABANCOS RIVER RECHARGE
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RIOLOBOS WEIR

DISCHARGE POINTS IN 
TRABANCOS RIVER

TRABANCOS RIVER RECHARGE
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TRABANCOS RIVER RECHARGE
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ZAPARDIEL RIVER RECHARGE
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Recharge water source: 
Las Cogotas reservoir (Adaja river)

ZAPARDIEL RIVER RECHARGE

Peak recharge flow, when surpluses are available: 250 L/s
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ZAPARDIEL RIVER RECHARGE



27BSMAR16. San Diego, 5-7 march, 2018

ZORITA DE LOS MOLINOS WEIR

ZAPARDIEL RIVER RECHARGE
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TOTAL PRELIMINARY CALCULATED COST
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PRELIMINARY VIABILITY ANALYSIS

Groundwater level rising has been calculated using the following formula:
Rise = (Recharged water flow/basin area)/effective porosity

For Zapardiel river 
River basin área: 394 km2

Recharged water flow: 7,884 Mm3/year (1 acre-foot = 1233,5 m3)
Effective porosity: 0,0931 course grain
Effective porosity: 0,0643 fine grain

Groundwater level rising: 0,21 m/year in course grain materials
Groundwater level rising: 0,31 m/year in finegrain materials

For Trabancos river
River basin área: 84 km2

Recharged water flow: 7,2 Mm3/year
Effective porosity: 0,138 course grain
Effective porosity: 0,0643 fine grain

Groundwater level rising: 0,621 m/year in course grain materials
Groundwater level rising: 1,33 m/year in fine grain materials
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CURRENT WORKS

1. Mathematical flow model:

To assess the impact of artificial recharge in the aquifer

To define the most suitable areas to discharge the recharge water

2. Looking for fundings: A research project has been granted by the 
European Union Commission to the Duero Water Authority to construct the 
needed pipeline.

3. Refining the water surpluses study to know excatly how much available 
water there is in the Zapardiel system (Las Cogotas reservoir surpluses)



THANK YOU VERY MUCH FOR YOUR ATTENTION
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