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Wednesday, March 11" 2015. 10 h.

Centro cultural “Las Fuentecillas”, C/ Alta, n° 21 -23. Gomezserracin (Segovia)
Activity to involve groundwater users.
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This initiative takes place in the framework of "FP7-ENV-2013 MARSOL (GA 619,120). Demonstrating Managed Aquifer Recharge as a Solution to Water
Scarcity and Drought (WP5)" with the support of the European Commission, however it reflects the views only of the authors, and the Commission cannot be
held responsible of any use which may be made of the information contained therein.

http:/mww.marsol.eu/
| —
Grupo Tragsa

mn Henntes

Within the framework of MARSOL project (FPT, Water [nnodemo call) are intended activites regarding
“Training of project paricipants” s1aff. researchers, indusoySMEs, and end users on Managed Aquifer

Recharge (MAR) and new developments in this field, to foser knowiledge among all project parmers and

to ensure thar the project’s RTD and DEMO results effectively reaches the end-users.” In this conzext,

the main objectives for this training workshop are:

+ To expose the technical solutons applied by the parmer's expertise regarding each demo-site,
studying the applicability 1o be used in other eguivalent environmenis.

« Exposition of successful construction criteria (specific designs, marerials.. )

« Exposition of successful water management criteria, mengdoning the “must” as well 35 the “musn T

+ Crireria for cleanimg and mainenance of the existing structures kengthening the infiloatdon capacity
and the [ife-span of the structures.

« Chher criceria thar the expert speakers couwld include in their presentations regarding rechmical
solutions, benchmarking. indicators and dissemination procedures.
Response ro all the questions that could arise along the full workshop.

'ﬂleacmrrrrm direcred ro MARSOL partmers, rechnicians, practitioners, public authorides, farmers and

imigation communites’ board, as well 35 students and the populadon in general.

Important notice: As it is a rural area, speakers will employ a colloquial language in their exposidons.

FINAL PROGRAM

) . Welcome. Mr. Enrique Hemanz. ATE. President of the Camacillo Imgation Community.
10:00 - 10:10 | Cpoinyoman: Ms. Blvi del Pozo Campos. Agronomic Enginesr [TRAGSATEC)

MAR and water fookprint

110 = 10154 + Ms. Elvira del Poze Campos. Agronomic Enginesr (TRAGSATEC)

Methodology for probabilistic risk evaluation linked to MAR activities based on fault tree
10:30 - 10:55 | analysis.

Practical technical solutions for Managed Aquifer Recharge facilities

LRS- 11 »  Dr. Enrique Femandez Escalante. Hydrogeclogist (TRAGSA, MAR to MAR-kEY)

11:15 - 11:35

= M. ImaﬁnF‘netnLaaﬁe .ﬁrmrte-:tﬂ'HAESATEG Dth. IMH:I

11:35 = 12100 Coffes break

Low impact MAR activities and benchmarking

12:00 - 12:20 |, Dy Jon San Sebastian Sauto. Biclogist (TRAGSATEC, DINA-MAR)

MAR. energy efficiency and use of alternative energy systems for imigation. Tech. solufions

12:20 - 12:40 | 7 Mr. Francisco de Borja Gonzilez Hemarte. Agronomic Engineer (TRAGSA)

ICTs solutions for MAR activities

12:40 = 13:00 | .7 nae paria Eugenia Gamia de Garayo y Millin. Telecom. Eng (TRAGSAWIRE AG)

Technical solutions for MAR experiences in Spain. State of the art and future panorama

13:00 - 13:20 |, [y José Antonio de la Orden Gémez. Mining Dr Enginesr (Spanish Geological Survey).

13:20 - 13:35 | Premiere of the film "MAR Technical solutions in Arenales aguifer”

13:35 - 14:00 | Open debate. Rapporteur: [P Blvira del Pozo Campos (TRAGSATEC)

14:00 Clausure. Sra. [P, Laura del Rio Arranz. Mayor of Gomezsamacin (TBC).

TBC: To be confimmed.
This schedule, approved in principe, might be subject to modiication. Oganized by,
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Soluciones tecnologicas
practicas para dispositivos
de recarga gestionada /

Practical technical solutions
for Managed Aquifer
Recharge facilities

By Enrique Fernandez Escalante
efernan6@tragsa.es

TECHNICAL SOLUTIONS FOR

L/‘\\] MANAGED AQUIFER RECHARGE

SO L [ {m@ M enates

*http://www.marsol.eu



mailto:efernan6@tragsa.es
http://www.marsol.eu/

Index

1. INTRODUCTION

2. MARSOL INVENTORY FOR MAR FACILITIES
3. PROPOSAL FOR TECHNICAL SOLUTIONS TO
BE APPLIED IN ANALOGOUS SCENERIES AND
EXAMPLES

4. COROLLARY OF SAT TECHNIQUES

5. CONCLUSIONS

TECHNICAL SOLUTIONS FOR
MANAGED AQUIFER RECHARGE

}“;‘l.j;’z R RECHARGE
s | SOLUTIONS‘ E n n lE‘

m

‘
I =
B4 ).




I INTRODUCTION

ADOPTION OF SPECIFIC TECHNOLOGICAL SOLUTIONS
IN DIFFERENT MANAGED AQUIFER RECHARGE (MAR)
EXPERIENCES AROUND THE WORLD, IN ORDER TO:

- INCREASE THE RATE OF INFILTRATION
- INCREASE THE EFFECTIVENESS OF THE
EXISTING FACILITIES

- CREATING DESIGN CRITERIA FOR FUTURE
ONES

“PROBLEM-SOLUTION” BINOMIALS BASED ON:

- ENGINEERING CRITERIA
- RISK ASSESSMENT
Grupo Tragsa - ENVIRONMENTAL IMPACT



MARSOL INVENTORY FOR MAR FACILITIES

RIVERBED SCARFICATION

SUB-SURF ACE/ UNDERGROUND DAMS

DRILLED DAMS
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Scarification at Besds riverbed, Barcelona, Spain.
Photo: J. Armenter.

Sub-surface damin Kitui, Kenya. Photo: Sander de Haas.

. |Drilled dam Lanjardn, Granada, Spain. Photo: Tragsatec.
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1 INFILTRATION POHDS/WETLAHDS Artificial i 6n, Coca, J /
2 (CHANNELS AND INFILTRATION DITCHES ::;ffiz;'o'?f-'ue channel of the Basin of Santiuste, Segowa, Spain, operative / / J
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4 INFILTRATION FELDS (FLOOD AND CONTROLLED SPREADING) amacilla, /
5 ACCIDENTAL RECHARGE BY RRIGATION RETURN Artificial recharge by imigation retum. Extremadura, Spain. Phato: Tragsa I I ’ l i i
5 BOFEDALES WETLANDS Bofedales (Colobia) I | ' i
7 RESERVOR DAMS AND DAMS Artificial recharge damin Arenales. Segovia, Spain. / /
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MARSOL INVENTORY FOR MAR FACILITIES

[Qanat at Carbonero el Mayor, Segovia, Spain.
Photo: E.F. Escalante

Artificial recharge well. Menashe. Israel. Photo: EFEscalante

Borehole in lsrael. Photo: EFEscalante

Sinkhole called"El Hundimiento". Alicante, Spain.
Photo: DINA-MAR

ASR device in Scottsdale, Arizona, USA. Photo: DHA-MAR

ASTR device in Califomia, USA.
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MAR RBFsystem in Villeguillo, Arenales, Spain
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Interdune filtration in Carracillo Eastem site. Arenales, Spain

%

irrigation in Andalucia, Spain. Phota: Tragsa.

Artificial recharge from sewer systemin Arenales, Spain

3 QANATS (UNDERGROUND GALLERYS)
14 OPEH INFILTRATION WELLS
15 DEEPWELLS AND BOREHOLES
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Photo: E.F. Escalante.
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PROPOSAL FOR TECHNICAL SOLUTIONS TO
BE APPLIED IN ANALOGOUS SCENERIES

FETERE T

SOME TECHNICAL SOLUTIONS (DESIGNING)

= Micro-topography studies

= Pipelines connecting a river and the quaternary
aquifer without any pumping (passive system)

» Possibility of electricity supply

= Control of the aquifer base level by means of a
dam to get a higher groundwater level in the wells
(water level about 2 meters over expected)
= Pumping cost savings until 48 % in about 100 F==
wells i

= MAR water pre-treatment (at heading and
intermediate filters)

= pH control by means of mudstone gravel filters

= High efficiency of old wells connected to the Well connected to the MAR canal
MAR system (reuse)

b

“do not close a well, reuse it”

(invisible MAR structure connected to canals or to
infiltration ponds)



OPERATIVITY
TECHNICAL SOLUTIONS

* Avoid gas clogging (cascading effect,
water shaking...)

* Avoid over-spilling controlling valves
and spillways

- Pay attention to the “alert depth”,
recommended 1,5 m

* Avoid water thickness in infiltration
ponds over 140 cm

« Manual management depending on
rainfall and freezing conditions

« Maximum infiltration rates (%) with flow
rates about 200 L/s in canals
* Ploughing infiltration ponds bottom (80

cm)
Grupo Tragsa




MAR Well used for water
. __Mmanagement

MANAGEMENT _ o
TECHNICAL SOLUTIONS IR

Aquifer as a huge water store and a
pipeline

Surface deposits (for zones with _
very low sand thickness)

Fishbone pipelines according to the
aquifer properties

Wells used as water stores in low
permeability areas

Wells drilled in aquifer drainage
areas

Users / use registry

Minimize perching flow rates from
the superficial to the depth aquifer
Users management in order to
Improve the effectiveness




6-8 Hydric restoration of wetlands
by means of MAR techniques

3- RBF system besides a damm
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4557000 / MAR channels

\ ) A 4 Stopping water gates
4556000 Ce A sl ki, SRR VIR , ~ Overflow channels
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1- Pipe instalation in sand soil

1-10 Location of the proposed SAT devices

MAR channels over low infiltration rate

0 MAR water Origin (damming at Voltoya river)

I T 1
0 1000 2000 3000 4000

SANTIUSTE BASIN MAR FACILITIES

OPERATIVE PROBLEMS DETECTED

Steps forwards a higher water
management efficiency for
irrigation

1- Pretreatment filters

2- Invisible conductions

3- Valves for manual
management

4- Wells without gas clogging
/clay

5- Ideas to avoid cascading
effect (gas clogging)

7- How to increase water salinity
for salt lakes restoration

8- Ponds and canals with bottom
ploughed and stable slopes

9- Wells reused

10- Modify the morphology of
the canals and ponds, and
design specific cleaning
techniques



Some solutions proposed for the
environmental impacts and dysfunctions
have involved several years of research
and progressive improvements:

1-2. Recharge devices inserted into
pipes for MAR “in itinere”

3. New boreholes drilled related to MAR
facilities

4. The newly constructed artificial
recharge wells with decanters and filters
5. Communicating vessels below
stopping devices to avoid gas clogging
6-7. Devices have been designed for the
induced modification of the quality of
artificial recharge waters destined for
environmental purposes

8. Ploughed furrows 80cm equidistant
ridges have provided higher infiltration
values

9- wells with specific designs

10. In order to improve cleaning and
maintenance operations, a specific
Basin Cleaning Vehicle (BCV) has been
designed

4568000 —L————
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10- Specific design for a Basin Cleaning
Vehicle (BCV) for MAR channels
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3- River Bank filtration (RBF) devices
next to Voltoya river (MAR source)
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~ High speed train
1-10 Location of the proposed SAT devices
T\ MAR chamnels
MAR channels over low infiltration rate
~ Pipe lines

4557000~ /-

~

4556000 Iu Colotras

T T ®  Channels” head
368000 369000 370000 371000| &  Stopping water gates
‘ ,~ Overflow channels
. %  Piezometers location
1- Sandy filter and flow meter 0 1000 2000 3000 4000 0 MAR water Origin (damming at Voltoya river)

at the head device

SANTIUSTE BASIN. SAT TECHNIQUES AND

STRUCTURAL DESIGNS APPLIED




i Disseminating technical solutions

MARSOL. Demonstrating Managed Aquifer Recharge as a '_ GrupOTragsa
Solution to Water Scarcity and Drought PR

FP7. Inno-demo call 2013. GA: 619.120
- Demostrando la técnica de la recarga gestionada de acuiferos

S wreomm— como una solucion para la escasez de agua y la sequia www.marsol.eu/

WP5 “DEMO Site 3: ARENALES, Santiuste, Castilla y Ledn. ( WP 13. SOLUCIONES TECNOLOGICAS Y BENCHMARKING EL ACUIFERO. REDES DE CONTROL MARSOL Y DISPOSITIVOS MAR
El objetivo principal es demostrar la eficiencia de la técnica de la El objetivo principal es demostrar la eficiencia de la técnica de - N emw B 21 RS i) = - 3
recarga gestionada en una zona regable desarrollada, con objeto de la recarga gestionada (o MAR) en los “demo sites”, con objeto B’ 4 O 2
alcanzar soluciones tecnoldgicas avanzadas mediante la I+D+i. de proporcionar nuevas soluciones técnicas mednante la -

permanente I+D y comunicacion. ] f —
TAREAS R = | ==
1: Area de ejecucion TAREAS: -
2: Canales, tuberias y (crndm(ioms 1: Soluciones tecnolégicas ~ ‘ ACWE-I;;_DE
3: Estudios de colmatacién gaseosa 2: Técnicas de recargay parametros técnicos =ay ," e s

4: Estudios sobre SAT-MAR 3: Directrices de implementacién MAR

E E h ! 4: Benchmarking (adopcion, evolucion y agrupamiento)

e ——
\Jiererichantes @Tage @ @ 02 )\ @lve @ sm LE )

SOLUCIONES TECNOLOGICAS PROPUESTAS: SOL TECNOLOGICAS ‘
EN DESARROLLO: \ %

S5:Humedales artificiales CISPOSITIVD 0E
RECARGA GESTIONADA

REDES DE CONTROL
DEL PROYECTO MARSOL
Bl

Operativas:
*Se debe pretratar el agua, evitar batirla y mantener los dispositivos
*Filtrado y decantacién en cabecera y filtros intermedios
+Control del ph del agua (lechos de piedra caliza)
*Evitar desbordamientos mediante gestion de valvulas y aliviaderos
*Profundidad de alerta recomendada: 1,5 m
*Profundidades por encima de +140 cm de compacta el fondo
*Gestion supeditada a meteorologia (lluvias y heladas)
*Tasas de infiltracion mas altas con caudales en torno a 200 1/s
*Evitar el batido del agua para reducir la entrada de aire al acuifero
*Labrado balsas: distancia caballones: 80 cm
De gestion:
* Uso del acuifero como almacén y como “tuberia”

+ Zanjasdrenantesy conducciones enterradas en “raspa de pescado”
* Uso del pozo como almacén (zonas menos permeables)

“TRIPLETA” DE SANTIUSTE: DEPURADORA-BIOFILTRO- HUMEDAL ARTIFICIAL (2 km)

BINOMIOS

b= o T |
—_— .
INSTALACIONES DE LA CUBETA DE SANTIUSTE
PROBLEMAS OPERATIVOS DETECTADOS

* Perforacién de pozos en las zonas de drenaje del acuifero e — / -
) 5 : - Soluciontecnoldgicade disefo de los
| Hegistrogia usuarios ., - NO CIERRES UN POZO: “REUTILIZALO” ot aides sl mmbimt]
o e [E=mn — Popee - (E:urope_an_ «_Reducir efecto “descuelgue” al acuifero profundo (conexion al canal de recarga mediante tuberia y relleno de grava
Con el apoyo de: am . OiTip331on §
I 2 20207 AmcRA manatt - % S’ ' ...m.' This initiative takes place in the framework of “FP7-ENV-2013 MARSOL (GA 619.120). Demonstrating Manoged Aguifer Recharge as a Solution to mAR Més Info en: http://www.dina-mar.es

manket “~ - Ladestruccién de esta placa esta penada por la Ley

Warer Scarcity and Drought (WP5)" with the support of the European Commission, however it reflects the views only of the authors, and the

Farss At do Srnate do e Asae Buatate “ommission cannot be held responsible of any use which may be made of the information contained therein

Grupo Tragsa



‘Sobucién taenobbgica: depuradors-biofiltro: humedal artificial

MARSOL. Demonstrating Managed Aquifer Recharge as a
Solution to Water Scarcity and Drought

FP7. Inno-demo call 2013. GA: 619.120
ostrando la técnica de la recarga gestionada de acuiferos

como una solucion para la escasez de agua y la sequia

' GrupoTragsa

rtner

con objeto de alcanzar soluciones tecnologlcas avanzadas mediante la
+D+i.

TAREAS
1: Area de ejecucion
2: Canales, tuberias y conducciones

TAREAS:

1: Soluciones tecnoldgicas
2: Técnicasde recarga

3: Parametros técnicos

3: Estudios de colmatacion gaseosa
4: Estudios sobre SAT-MAR
S: Humedales artificiales

Socios participantes: a
ragsa s b
o0 @ @ 052 )

http://www.marsol.eu/ SITUACION
WPS5 “DEMO Site 3: ARENALES, Carracillo, Castilla y Leon.\ Bajo el sector oriental de la comarca de “El
= Carraclllo” se encuentra situado el acuifero
El objetivo principal es demostrar la eficiencia de la técnica de la WP 13. SOLUCIONES TECNOLOGICAS Y BENCHMARKIN“ cuaternario superficial, entre los rios Cega y Pirén.
bl I & lad Los d
recarga gestionada en una zona reg desarr d El objetivo principal es demostrar la eficiencia de la técnica de se concentran en Iosseﬂores:n'li:;‘lay sur.

la recarga gestionada (o MAR) en los “demo sites”, con objeto
de proporcuonar nuevas soluciones técnicas mediante la
per igacion y comunicacion.

4; Directrices de implementacion de la técnica MAR

S: Benchmarking {adopcidn, evoluciony agrupamiento)
\ Socios: g:‘-ﬁ;l'ragsa @ MRA $imw

ELACUIFERO

Se trata de un acuifero Cuaternario de espesor
inferior a 30 m y de gran permeabilidad (arenas
sobre un sustrato Impermeable).

Se han dife dos zonas,

“z0na almacén” y “paleoforma”.

- la “zona almacén” se encuentra en el sector
oriental del acuifero. Posee una alta capacidad de
almacenamiento de agua.

- La “paleoforma” se sitGa en el sector occidental,
bajo una zona regada. Es alargada y estrecha, y
estd sometida a fuertes extracciones en verano

OBJETIVOS PRINCIPALES

-Estudiar el funcionamiento hidrolégico general
-Mejorar la eficiencia hidrica y energética de la
groindustria mediante soluclones tecnolégicas

coondinador

SOLUCIONES TECNOLOGICAS:
= Orografiade lazonay presenciade la zona almacén \

.
( D e d l Se n o 5 * Trasvase bajo tubo desde el rio Cega hasta el acuifero cuaternario
FACTORES E’N ESTUDIO PARA LA CONSOLI DAC'ON * Existenciade un punto geografico alto proximoa los dos sectores
DEL REGADIO EN LA ZONA NORTE * Linea eléctrica cercana
Almacenamiento mas profundo al sur y mas somero al norte | » Segmentacién de las tarifas eléctricas
CONTROL DEL NIVEL DE BASE DEL ACU{FERO (PRESA):ELNIVEL DE BASE DEL RIO INFLUYE EN EL NIVEL DE BASE DE LOS POZOS
Si el nivel del agua esta cerca de dos metros por encima del “natural”...
¢cudl es el ahorro de energia en el bombeo de mas de 100 pozos para riego?
PRETRATAMIENTO DEL AGUA DE RECARGA:
+Filtrado y decantacion en cab y filtros inter
+Control del ph del agua (lechos de piedra caliza)

2t

EFICIENCIA POZOS ENTERRADOS CONECTADOS:
NO CIERRES UN POZO: “REUTILIZALO"

Lecho de pedra cakiza Presa que controla ol nivel de base del acuifero

/" Operativas:

*Se debe pretratar el agua, evitar batirla y mantener los dispositivos
*Evitar desbordamientos mediante gestion de valvulas y aliviaderos
*Profundidad de alerta recomendada: 1,5 m
*Profundidades por encima de +140 cm de agua provoca que su propio
peso compacte las arenas del medio receptor

*Gestion supeditada a meteorologia (lluvias y heladas)
*Tasas de infiltracién mas altas con caudales en torno a 200 I/s
Qabrado balsas: distancia caballones: 80 cm

Comtrel Sal sivn) el mun
anbaliz

Agua de recarga [cantidad)

. s
/" De gestion:
-Gestion a cargo de los usuarios para aumentar la efectividad
Uso del acuifero como almacén y como “tuberia”
Aljibes (en zonas con escaso espesor de arenas) y depésitos elevados
Zanjasd y conducci terradas en “raspa de pescado”
Uso del pozo como almacén (zonas menos permeables)
Perforacién de pozos en las zonas de drenaje del acuifero
Registro de usuarios
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\ + Reducir efecto “descuelgue” al acuifero profundo v‘:l':::"':;“hm ol ol Dacantadores en bakss de Gomessarracin Dacantador en cabecera i
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COROLLARY OF SAT TECHNIQUES :
FROM OTHER MAR EXPERIENCES

There have been distinguished four sorts of operations:
- applied to water from its original source (in both
guantity and quality)

- to the receiving medium (in both soil and aquifer)
- to the combination of all of them

- management parameters plus cleaning and
maintenance operations

Recharge water (quantity)

Temporary storage in surface reservoirs

«Control of the flow velocity of recharged Waters
*Avoid operations in freezing weather /season /cycles
*Use of thermostatic cameras/chambers

*Selective criteria at origin

*Cleaning and maintenance

Grupo Tragsa



Recharge water (quality)

*Preselecting: selective criteria for the origin of recharge waters:
Filtering and decantation waters, etc (membranes, mud lines,
filters, packets?

*Overflow/run-off tramps and decantation structures and stagnation
structures

*Anticorrosion devices

*Design and preservation of slope (rubble works, gabions...)
*Design of channel bottoms (furrows), use of geofabrics
sLimitation of the water layer height: Pretreating type DBP
(Disinfection by Products): CI2, I, O3, H202, UV rays, etc.

*Cleaning vegetation during AR / Specific plantation during summer
season

*Avoid aeration on AR waters: communicating vessels, open
structures, velocity / reduce the speed of waters in channels
*De-aeration using piezometers, increase distance between injection-
extraction points

*Dual systems: Algae drying, natural bed drying, cryotreating,
cracking (cake), scarification of silting zones and cleaning
/replacement

Isolation from atmosphere/sunlight

*Specific fishes (e.g. medaka).

Filtering beds and chemical additives, to eliminate clogging layers
*Avoid recycling effect

Denitrification (e.g. annamox): irrigation / watering tuning the deep
of pump placement

*Avoid natural salinization: Induced recharge. Barriers in salty areas




Receiving medium
(soil and aquifer)

(14 /
4 g E
S a7

‘Pre-treating of water for MAR
*Natural drying of bed, and cracking
*Cryotreating

*Use of dual systems allowing cleaning of one of
them whilst

the other is operating

sInverse pumping in wells pits close to canal
*Alternate normal and inverse pumping
Backwashing in geo fabrics, membranes and
filters

*Use of jet type cleaning techniques
Mechanical (wall brushing and scratching) and
chemical (use of chemical additives) techniques
for the regeneration for recharge wells
*Cleaning techniques with the highest possible
frequency

Injection well daily pumping

*Use of Basic Cleaning Vehicles (BCVs)




Management/good Practices/
use criteria and codes

*Choosing the most adequate period &place
*Initiate ‘soft’ MAR cycles

Input flow and speed control

*Monitoring chemical properties of MAR
water during recharge cycles

*Use of protection devices for fauna and
people

Early adoption of the best available
techniques

*Design and adoption of a proper Watching and
Control Program

*Specific protocol for clogging control
*Protocol for proper hydro-mechanical aspects
In space and time

sIntegral systems: all elements are
interconnected

Limit fertilizers

*Promote participation of farmers in water
management

Installation of adapted waste water treatment
plants and decrease untreated spilling
*Protected perimeter

*Public use reQUIation * Modificado de Fernandez Escalante, 2005




CONCLUSIONS

®* NEGATIVE ENVIRONMENTAL IMPACTS FROM MAR ACTIVITIES CAN BE RESOLVED. MANY OF
THESE BY ADOPTING SAT TECHNIQUES, NEW STRUCTURAL DESIGNS AND CHANGES TO
MANAGEMENT PARAMETERS

®* THE MAJORITY OF IMPACTS DETECTED CORRESPOND TO CLOGGING PROCESSES,
EXCESSIVE INTAKE OF AIR INTO THE AQUIFER AND LIMITED PRE-TREATMENT OF THE
RECHARGE WATER

® THE DESIGN CHANGES AND MANAGEMENT PARAMETERS MUST BE CREATED “A LA CARTE”,
DEPENDING ON THE CLIMATE AND CHARACTERISTICS OF EACH SYSTEM

®* A COROLLARY HAS BEEN PROPOSED WITH THE AIM TO PRESENT A SERIES OF OPTIONS TO
BE CONSIDERED WHEN IMPLEMENTING A SOLUTION (DSS INSTRUMENT)

® THE PROCESS IS OPENED. EACH IMPROVEMENT APPLIED BECOMES A NEW ELEMENT TO
IMPROVE

® FRUGAL INNOVATION: INGENUITY AT WORK IN ADVERSITY, FOR DOING MORE WITH LESS:

1. KEEPITSIMPLE
2. DO NOT REINVENT THE WHEEL JUGAAD SOLUTIONS

3.  THINK HORIZONTALLY
Grupo Tragsa
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This mitiative takes place in the framework of "FP7T-ENV-2013 MARSOL (GA 619 120). Demonstrating Managed Aquifer Recharge &s & Solution to Water
Scarcity and Drought (WPS)"with the suppont of the European Commission. however it reflects the views only of the authors. and the Commission cannot be
held responsibls of any use which may be made of the mformation contained therein
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