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INTERNATIONAL SYMPOSIUM ON MANAGED AQUIFER RECHARGE

CZEImE .

Field Trip Guide: Guadiana Channel and Daimiel National Park

a battery of 25 MAR wells and boreholes along a canal for
temporal and intermittent recharge. The design is unique and is I NT E R N AT' 0 N A l- SY M P OS | U M 0 N
an example of quick recharge to store winter water surpluses. At

the end of this battery there are four boreholes more for

environmental purposes, recharging Tablas de Daimiel National M A N AG ED A 0 U | F E R R E c HA Rﬁ E
Park. The visit might be complemented with a visit to the Park
before returning to Madrid.
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Madrid...
1- Peiiarroya dam

AN 1Smar
1D
i comortanmts 2-3 Canal del Guadiana & MAR wells
4- Restaurant Las Brujas (Daimiel)
5- Tablas de Daimiel National Park.

FIELD TRIP 2 MAP .
MAR wells and walk around

Back to Madrid...
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Irrigation and ecological uses of MAR in
Central Spain (Guadiana Basin)

Guadiana Channel and Tablas de Daimiel National Park are located on a karstic aquifer
composed of Tertiary limestone layers and detritic Plio-Quaternary and volcanic materials.
These layers reside over a thick Jurassic mudstone basement. From the bottom of the
aquifer, marl-sandy levels of variable thickness are overlaid with gypsum lenses and sandy
matrix conglomerates. Tertiary limestones have a mean thickness of approximately 35 m
and a saturated thickness of approximately 21 m. The aquifer is heterogeneous with
permeability values ranging from 50 to 20,000 m/day. The average transmissivity ranges
from 10,000 to 20,000 m2/day; the storage coefficients are approximately 10%. The water
tables are generally approximately 50-m deep and are up to 30-m deep in some bores in
the confined Jurassic aquifer.
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GUADIANA CHANNEL INFILTRATION WELLS. GENERAL DESIGN & COMMON ELEMENTS

1 D
1404
Concrete & metal filter - Stone wall protection

Jim Nﬂiﬂhh‘

Metal grid

i < MAR Channel
x’fntran% & exit gates \ Concrete pipe @ 800 mm

Casket sandy/gravel filter

Specific designed concrete pipe @ 1,000/1,250 mm

Variable @ 320/400 to 450/500 mm telescopic casing




CANAL DEL GUADIANA |
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Groundwater level, 1972
Groundwater level, 1992

Miocene mudstone
- Miocene detritic
.| Sand and gravel
[l Cretacic mudstone
[l /urassic mudstone

[EZ] Triasic, clay / gypsum

[l Pateozoic schists
Fuente. Garcla Rodngusz y Liamas (1992)

Aportacion superfical

del rio Ciyuela + ATS,
20-70 7

ESTADO CON

el supericial e Guadiaa = EXPLOTACION
o g INTENSIVA

Aportacién superfcial del ric Azue




Arenas, arcillas y turbas, CUATERNARIO

- VIt . N Y o v
[£Z] Margas MIOCENG PLIGCENG Ratas, PLIOCUATERNARIO NW 3 8 o 3 SE
- 2
g R ] 3 640
Argillas. MIOCENQ-PLIDCENG Calizas. PLIOCEND 640 o o ] 2
Brechas cuarciticas. MIOCENG MEDIO Calizas margosas. MIOCENO-PLIQCENG 630 ; ARROYO | 630
. . DE
Cuarcitas y pizareas. PALEGY 01C0O Arcillas, margas y yesos. MIOCENO-PLIOCENG RIO NAVASECA
o Y3 st P.N TN GUADIANA ! |
! r ] TABLAS AN ; - 820
) : 6201 A = N [_x_!‘fql/ T
g 4 o 3 ] g DAIMIEL : : i
7 i g 3 \ ! = T . =F .
660 gy g z S 3 —_ - S\ BOMBEC — | L l_ - 1#% N 10
g 3 - 2 o » 810 L r—‘—ru
. : . | | 0ues bEL | — . _
e TaGLAS ! ‘ H SUAD'ANA _ 1 l :
OJE LM FI H - — r
600{ - S 600
_ [ .
— — r Jun|o§3] 590
5901 Y e e
- -—".Lﬁ;minids?,
580 — I i 580
L
5701 — e
— — I I I
— ! I -
- - T |
200 L K ) ) 5601 - I ! i se¢
. T | [ | [
480 ' -~ - w0 550 — [, [ss50
[¢] 1 2w | .
| L ] m |— — I I I!m
SE
AR 1
_ on L) 0 b B 3
oy 2 s 2 o3 g3 5 g g 8 g ur
2 & ® Ny ey ] a 2 z 2
660 o o Q ca 22 9 @ ” a "
b3 2 oo A ) & ] b4 L
-] ARROYO ] o o) am o ] !
PEL GATO ! RIG ARROYO ;
GUADIANA NAVASECA [540
-
- - - —
o Naturol =="—7 i
1 1
-
580
[ 1]
T
—
— tsaq
]
L
_ se0
= ‘500
480
+460
440
Faze




P.N. Tablas de Daimiel
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Environmental sustainability

These two MAR systems have been very important to support local rural development, and, at the same time,
they have helped to restore a key wetland.

With an area of about 3,000 ha, Tablas de Daimiel National Park is the smallest of Spain's fifteen national parks.
The protected area (Ramsar, SPA, Man & biosphere) is in the process of being expanded outside the original
nature reserve to include neighbouring dryland farming areas. The expansion is part of efforts to improve the
condition of the wetland, which has been damaged by over-exploitation of water resources. It is one of the most
important aquatic ecosystems of Spain (Mancha Himeda) and probably the main inland wetland of the Iberian
Peninsula. It is capital for migratory birds that pass by the zone from Africa to North Western Europe.

In recent years demand for water for agriculture in the area surrounding the park has reduced the amount of
wetland. Overexploitation of water resources has caused the water-table to drop. The key aquifer ("aquifer 23")
has not been able to refill because of the overuse of water created by the “Badajoz Plan” (a huge irrigation
extension Plan) started in 1952, and of the administrative apathy and lack of suppleness faced with cereal farmers
lobbies. The quotas assigned to water-users (about 590 hm3/year attributed) correspond to nearly twice the
amount of renewable water (about 320 hm3/year available).

Faced with a possible fine from the EU, the Spanish Environment Ministry presented in 1995 a transfer project (an
aqueduct and miles of pipes between the Tagus and the Mancha Himeda Wetland) to bring water to the upper
Guadiana basin. This extra water was to be used strictly for urban water provision and for the protected ecological
zones, not for agriculture.

The Special Upper Guadiana Plan gives scope to use water for the benefit of the national park and also to reassign
water quotas in favour of more efficient use than cereal production, essentially small producers of vines and
horticulture which have been found more efficient in water use and generate more income per cubic meter of
water used.



Economic and Social sustainability

7,842 ha of irrigated plots are served by the Guadiana Canal from the Pefharroya Dam.
2,000 farmers are grouped in the Irrigation Community (Comunidad de Regantes del
Pantano Estrecho de Pefarroya) from 1963. Population of the villages of Argamasilla de
Alba (6,901 inhabitants), Campo de Criptana (13,600) y Tomelloso (36,090) is mainly
dedicated to agriculture and its associated services and agro-industries. Main cultures
are maize, wheat, vineyard, melon, watermelon, garlic, onion, alfalfa, pepper... Irrigation
has suffered a high modernization for the last two decades and most of cultures are
sustained by sprinkler, pivot or drip irrigation.

The availability of water during the hot summer in La Mancha plays a key role in the
support of agriculture. The change from furrow to pressurized irrigation techniques has
allowed the extension of automatized systems where consumption is automatically
controlled. An annual save of 15.36 hm3 has been calculated thanks to modernization
works within an officially over-exploited aquifer area.

The development of other local economic sources such as solar electricity production,
ecotourism, better quality agricultural products, and environmental services is widening
the economic landscape of the region.



