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“Thousands have lived without love,

not one W|thout water ol
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IL CONSUMO D'ACQUA NET PAESI INDUSTRIALIZZATT E' DI
CIRCA 250-300 litri/giorno per abitante

IL CONSUMO D'ACQUA NEI PAESI DEL TERZO
MONDO E' DI CIRCA 10-20 litri/ dglor'no per abitante
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water scarce

Water scarcity

Scarcity is not felt universally by all.

water degradation processes
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Why groundwater?
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Knowledge and Data are not readily available
Critical (Research) Gaps
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Legge Regionale 11 aprile 1996, n. 19
Norme in materia di cooperazione con i Paesi in via di sviluppo e di collaborazione internazionale

Regione Autonoma della Sardegna
Direzione Generale
Servizio Affari Comunitari ed Internazionali

WATER MASTER PLAN PROJECT FOR THE WARDS OF NGARENANYUKI
AND OLDONYOSAMBU (ARUMERU DISTRICT)-TANZANIA

INTEGRATED WATER PROJECT TO IMPROVE THE SOCIO-ECONOMIC
CONDITIONS OF RURAL COMMUNITIES IN THE NGARENANYUKI AND

OLDONYOSAMBU WARDS (TANZANIA)”

“MAJI: IMPROVING WATER ACCESS PROJECT IN LEGURUKI AND KING'ORI WARD,

”
TANZANIA
] o : , !
@ G XA D G
. . R ; bl I: - h:.-l
Nucleo Ricerca  Oikos East Dip. Ing.Territorio InTreGa osViIC Comune di Sassari Arumeru District Council

Desertificazione Africa Universita di Cagliari ~ Spin-off ENEA Tanzania
Universita di Sassari
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@ WMP FOR THE WARDS OF NGARENANYUKI AND
OLDONYOSAMBU
v ARYMERU DISTRICT) - TANZANIA 2k
P ROGEOLOGICAL AND GEOPHYSICAL "
« enviromental degRESEHRRCHES

« impoverishment of pasture lands;
PARTNERSHIP:

- gilantitative and qualitative (High fluoride r3g*~2nt)
ﬂadatlon of water resources @1 &'
Oikos East University of _ ] . zil
Africa Sassari Concentrazione | Effetti sulla salute
(ITALY) (ma/1)
0.0 Crescita limitata
0.0-0.5 Carie dentarie
The Standard quallty Of <D.5—1.5 ) Previene l'indebolimento dei denti con effetti benefici
. sulla loro salute
domeStIC Water (recomanded 1.5-4.0 Fluorosi dentaria (chiazzatura dei denti)
ﬂuorlde Concentratlon) <ﬂ— 0.0 Fluerosi dentaria. Fluorosi scheletrica (dolori zalla schiena
e alle ossa del collo)
.WHO GUIdeIIne 1 5m II >10.0 Fluorosi deformante

*Tanzania Standard for rural
and domestic water 8,0mg/I
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STUDY AREA

Approximately 440 km?, located in the northern part of the Arumeru
district, is bounded by the M.Meru (4565 m a.s.l.) and the Arusha
National Park. Includes 9 villages belonging to the Oldonyo Sambu
and Ngarenanyuki Wards
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@ OBJECTIVES
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RESULTS

SPATIAL DISTRIBUTION OF THE *H IN WATER SAMPLES

HTLU}

« 043070 @ 180200
& 0,70 =100 @ 200=220

@1.00+1.30 @z20-250

130+ 180 @:z2z0-280
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RESULTS
Groundwater circulation and recharge

Recharge occurs by:

Shalloy gephiwatehqrsiipiipn system: 4
referregit-38dRI8IIS%A RSERHSR Mic uplaff s i BOlre
their |I6flgqgﬁg3qm'% sandy river beds) — .
« through lateral systems (aquifer hosted m"[ﬁe‘“'- ﬂ"'
scoriaceous basalts, as in the Mkuru are% at 2 JeEhhOf -

40-60 m below g. I.). & S R e R
Intermediate and deep groundwater circulation systems:
Thy perneabildtieofrtg @gqaiférsiang slevatiorpdifferengecbetivekad dohénge
ana dischaygeaakasyolves a multidirectional flow with the dominant

P frdetiriig aneh R bitintcafféey Btitlle P6ERS BIBLRde tardggvards the area of
(eVge Veivedriendrotipecofipiex Nvm)
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. RESULTS

Operative synthesis of the survey results

4 +  Volcanic Gone

e Dimensioned point
Stesp slope features

1 and escarpments

Town and main villages

Rivers

Main tracks

)

\

» VES points
[[0_] Geophysical sub - areas

— EmAIN AU

A

Q 1 2 Km

=i

Drilling Maximum

Ward Sub-area  suitability drilling depth
(0-9) (m)
Ngarenanyu A 1 40
ki

B 2 100
C 1 80
D 3 80
E1 2 50
E2 5 100

Columns 3 and 4 show, respectively, drilling-suitabitity andasuggested-maximumdritling depth. The
former is scaled from 0-5, where “0” = do not drill at all, and “5” = area particularly suitable for
drilling. The sub-areas in the second column are shown in Figure
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RESULTS: Construction of the borehole Ichnusa Well at Mkuru

Pumping test: 48 hours at a constant W@QH& ' -_“ : '- | W8%nd
the maximum yield allowed by the pu "%rﬂ N |
U 6 Werhay (. S gl

Nucleo Ricerca Desertificazione
Dipartimento Ingegneria del Territorio

Sez. Geopedologia e Geologia Applicata
Universita di Sassari

Pumping Test No. 1

Ichnusa Well UTM Coordinates (WGS 84 Zone 373):

E: 256407 N: 9653511
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Azioni di sensibilizzazione
sul corretto uso
dell’acqua scuola di
Uwiro (Tanzania)
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® MzZUNGUKO WA TONE LA MAII
THE WATER CYCLE

KAMA ULINITUMIA VIBAYA,
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Project financed by Sardinia Region
REGIONE hUTUH%&RYDElLﬁ SARDEGNA
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de - FLuoridation technologies for imprOving quality of WatEr and agRo
- animal products along the East African Rift Valley in the context of FLOWERED
aDaptation to climate change

www.floweredproject.org

FLOWERED PROJECT

conceptual structure, objectives, operational approach, synergies

ghiglieri@unica.it

The FLOWERED Project has received funding from the European Union’s Horizon 2020.

Grant agreement no. 690378 (Topic: WATER-5c-2015 Type of action: RIA)
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FLOWERED

www.floweredproject.org

Consortium as a whole
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.« FRAMEWORK

Fluoride in groundwater of the East African Rift System (EARS )

AL

WHO limits for fluoride in drinking water 1,5 mg/L

High fluoride concentrations have been detected in surface and groundwater within East
Africa:

*Ethiopia 1.3—300 mg/L (Gizaw, 1996; Alemayehu et al., 2006, Tekle-Haimanot et al., 2006,
Ayenew, 2008)

*Kenya up to 180 mg/L (Nair et al., 1984; Gaciri and Davies, 1993),

FLOWERED

*N Tanzania up to 70 mg/L (Ghiglieri et al. 2010, 2012); 437 mg/L (Kilham and Hecky, 1973)
and 12-690 mg/L (Nanyaro et al., 1984)
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FLOWERED

www.floweredproject.org _ planetik .

de - FLuoridation technologies for GTM.“ -4
imprOving quality of WatEr and agRo .;n‘f '( “6—“"”"’
- animal products along the East — ‘\u
African Rift Valley in the context of sl
aDaptation to climate change

FLOWERED

Consortium as a whole
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www.floweredproject.org

-« EXCELLENCE

15’

The overall objective of the
project is to contribute to

the development of a
sustainable water
management system in

areas affected by fluoride
contamination in water,
soils and food with the aim

of improving the living
standards of local
population.

Call “WATER-5-2014/2015:
strengthening international R&l
cooperation in the field of water”,
namely to the topic “WATER 5c)
[2015] Development of water supply
and sanitation technology, systems
and tools, and/or methodologies”.
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www.floweredproject.org

" EXCELLENCE

Particularlyy, FLOWERED addresses
environmental and health (human and
animal) issues related to the fluoride
contamination in the African Rift
Valley. It will improve the current
scientific knowledge on the presence
of fluoride in surface water and
groundwater as a consequence of
water-rock interaction processes, and
on its impact on soils and agro-
animals products (food security). The
project will also investigate the
relationships between fluoride
contamination of irrigation water and
agricultural soils and animal health.
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www.floweredproject.org

" EXCELLENCE

FLOWERED aims to test innovative defluoridation technologies for
drinking water operating mainly at small village scale and to develop
an integrated, sustainable and participative water and agriculture
management.

Also the optimization of locally used defluoridators, in terms of
efficiency, duration, health security, ease of use, production and
operating costs, will be pursued.

Integration of advanced scientific research with local knowledge and
experiences is expected to provide opportunity to generate new know-
how for both scientists and stakeholders, enhance decision making
and facilitate the rising of innovative ideas for EU and African
enterprises.
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%+ APPROACH

FLOWERED has a strong interdisciplinary research approach
because it implies knowledge of geology, hydrogeology,
mineralogy, geochemistry, agronomy, crop and animal
sciences, engineering, technological sciences, data
management and software design, economics and
communication. During 36 months, FLOWERED will be
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Figure 1.2 FLOWERED is organized in three main activities (WP1, WP2, WP3) supported by a detailed, innovative and shared
Geo-data system for the knowledge management (WP4). Specific actions will be dedicated to the market analysis (WP5). The
activities of communication, dissemination and exploitation (WP6) will attend the whole project from the beginning as well as

those of coordination and management (WP7) that will be organized to guarantee the high scientific and innovative level of the
results.

FLOWERED
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. APPROACH
FLOWERED has a strong interdisciplinary research approach

»advancing in the geological hydrogeochemical knowledge on
the processes associated to the occurrence of fluoride in water
bodies, up to the development of a water-body monitoring
network (WP1);

»>developing mitigation strategies for fluoride contamination in
cropping systems, soils and livestock systems (WP2);

»developing innovative, low-cost and sustainable water
defluoridation technologies (WP3).

Their activities are constantly supported by a detailed,

innovative and shared Geo-data system for knowledge
management (WP4).

Giorgio GHIGLIERI - Universita di Cagliari



“ APPROACH
FLOWERED has a strong interdisciplinary research approach

»The WP5 is devoted to the evaluation of the potential
markets for the studied and developed technologies, and
to value the social cost and benefits from the project
interventions.

»A variety of strategic activities (WP6) ensure the
successful promotion of the project, dissemination of the
scientific knowledge acquired, technology transfer and
capacity building, and exploitation of results, and will act
as springboard for the upscaling of the proposed
techniques and practices from the studied areas in the
East African Rift Valley to other countries worldwide.

»All along the Project, coordination and management

activities (WP7) will guarantee the accomplishment of the
objectives and the work plan.
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¢ METHODOLOGY

Hydrogeological dimension

Groursd water Climaie

d
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m Crops and lvestock Dirinking water IFTigation water Technalogy [Practices
g}c—- —- i -] .
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GeoDB mm—-ﬁul
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Integrated Water Management System
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Water- body

Soll moisture E’
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Figure 1.3 FLOWERED methodology is planned to answer to the need to achieve an Integrated
Water Management System based on the deep knowledge of the natural and human dimension
of the study areas: research (blu boxes) and innovation (orange boxes) activities are
overlapped to demonstrate the relationship between them.
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%+ Three main pillars
The structure of FLOWERED work plan
is based on three main pillars.

p—

Beyond the
state-of-the-art
Improve
technology

T ¥
—

FLOWERED approach seeks Address pu_blic engagement
to combine integrative and social challenges

science-based procedures o
with stakeholder knowledge.
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WP1 Integrated approach

The regional 3D hydrogeological conceptual model
Nakuru Area - Kenya
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¢ EXPECTED OUTPUTS

The main project's outputs will consist of:

(i) identification and mapping of the specific
geological-hydrogeological and geochemical
conditions of water contamination in relation to
different land uses,

(i) development of mitigation options for fluoride
contamination in agricultural and livestock
systems,

(iti) identification and testing of innovative water
defluoridation technologies,

(iv) development of an innovative Geo-Data system
for the knowledge management with a web
platform for data sharing and a mobile app for the
collection of data.
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¢ EXPECTED IMPACTS

FLOWERED is in line with the expected impacts of the work
programme concerning the creation of market opportunities
for European water innovations outside Europe (WP3 and
WP5) with a specific action performed by SME addressed to
the evaluation of the possible market opportunities for the
analysed innovative technologies

FLOWERED will provide support across the innovation
chain from research, to development, to proof of
concept, piloting, demonstration projects and is
expected to have strong impacts on:

(i) Innovation capacity of water managers and agricultural
actors, (ii) Competitiveness, (iii) Environment, (iv) Policy
and (v) Science.
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t¢ EXPECTED IMPACTS

Impacts of FLOWERED on Sustainable Development Goals.
FLOWERED is consistent with priorities identified in United Nations
Convention to Combat Desertification National Action Programme
(UNCCD NAP) of East Africa that emphasize community participation
and public awareness raising, promotion of applied research and
integration with indigenous knowledge, institutional framework and
planning systems, and strengthening of regional and international
collaboration for exchange of exp@ekﬂie%ce and best practices.

plinetek
-~ talia
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FLOWERED
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e iSsncara. FLOWERED
FLOWERED Contact Point
Department of Chemical and Geological Sciences
University of Cagliari
Via Trentino 51
09127 Cagliari, Italy
floweredsecretariat@unica.it

Project Coordinator
Giorgio Ghiglieri
ghiglieri@unica.it

www.floweredproject.orq
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Project Funded by the Sustainable Water Integrated Management (SWIM)
European Union ' } Demonstration Project

® Water harvesting and Agricultural techniques in Dry lands:

: & & an Integrated and Sustainable model in MAghreb Regions

The WADIS-MAR PROJECT:

conceptual structure, objectives, operational approach, synergies.

Prof. Giorgio GHIGLIERI

Department of Chemical and Geological Sciences — University of Cagliari
Desertification Research Group (NRD) - University of Sassari - Italy

Implemented by

=

j’
Project website:
www.wadismar.eu

@

UNIVERSITAT DE BARCELONA

B

Giorgio GHIGLIERI - Universita di Cagliari

{,i

ifFsE N




L]

v, WADIS-

Water harvesting and Agricultural technigques in Dry lands:
an Integrated and Sustainable model in MAghreb Regions

a SWIM Project

WHY WADIS-MAR?

North Africa arid land of Maghreb, suffer under scarce

water conditions. Erratic behaviour of rainfall events

over brief intervals often produce short and intense

floods events which converge into ephemeral wadis
beds.

Most part of the available superficial waters is thus lost,

providing scarce benefits for households living in

villages of such semi-desertic areas.
Giorgio GHIGLIERI - Universita di Cagliari



IWRM IN ARID AND SEMI-ARID REGIONS
Soil and water resources of arid and

semi-arid regions are limited.
Particularly, surface water supplies
are normally critically unreliable,
poorly distributed and subject to high
evaporation losses.
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IWRM IN ARID AND SEMI-ARID REGIONS

Despite or because of these problems, the
optimum course of action for sustainable water
resources management in _arid and semi-arid
areas will, in most case, be a combination of
surface and groundwater use, with a range of
storage options (Cosgrove & Rijsberman
2000).

Reliable water resources data are a
prerequisite for rational development, though
these are generally sparse in arid and semi-
arid regions (Simmers 2003).

Giorgio GHIGLIERI - Universita di Cagliari



IWRM IN ARID AND SEMI-ARID REGIONS

On a smaller scale, water harvesting techniques
might catch water during rainfall events in order
to recharge an aquifer, thus impeding the quick
runoff out of a catchment area.

This is particularly important for people living in
semi- arid regions characterized by erratic rainfall
and prolonged periods of drought, where...

...every drop of water counts.

Giorgio GHIGLIERI - Universita di Cagliari



4 SWEN Proyer T

IWRM IN ARID AND SEMI-ARID REGIONS

e

In_arid and semi-arid reqions surface and sub-
surface flows are intermittent and some form of
storage is essential (contour terracing, graded
and field bounding, strip cropping, check dams,
ponds, micro-dams, etc).

An alternative or supplementary activity to
water harvesting is:

Aquifer Artificial Recharge

...every drop of water counts

Giorgio GHIGLIERI - Universita di Cagliari
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WHAT IS AQUIFER ARTIFICIAL RECHARGE?

It is a process of induced groundwater
replenishment
The concept:

STORE WATER UNDERGROUND WHEN AVAILABLE AND RECOVER IT WHEN
NEEDED

STORES WATER FOR DROUGHT AND FUTURE USE

Giorgio GHIGLIERI - Universita di Cagliari



WADIS-

WADIS-MAR: objectlves

Overall Objective

* Improve living standards of the rural population in arid and semi-arid
areas of Maghreb region in which an increasing of water scarcity
contributes ongoing desertification processes.

« Specific objectives
— To achieve an integrated, sustainable and participative water harvesting & water

and agriculture management in the watershed Oued Briska in Algeria and Oum
Zessar in Tunisia for adaptation to climate change condition and drought

— to increase water availability through Managed Aquifer Recharge (MAR) (artificial
aquifer recharge) and evapotranspiration reduction

— to enhance water quality by reducing pollution

— to promote water efficient farming systems and the use of more stress-tolerant
crops

— To promote best agricultural practices WADIS-
- Strategic Approach :
— To apply “soft” modern rehabilitation interventions and

d Banagamand Pr

promote the use of modern techniques WHT
Agriculture
through a bottom-up approach gricuft
Involvement
NIVERSITAT. g 1?—*"‘ "jﬂl‘-i\
uniss @ $‘+“ BARCELONA obkd N 1;@[
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WADIS-MAR Partnership, pilot area and duration of the prmect. WADIS-MAR
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WADIS-MAR: MAIN RESULTS

Hydrogeological and hydro-chemical setting of pilot areas, Hydrologic and
groundwater models improved.

R It 1 1 executive artificial aquifer recharge designed-plan realized in Tunisia. This plan
esu . . .
. foresee the construction of: 10 recharge well systems; 6 piezometers for efficiency
Sustainable water harvest evaluation; 5 piezometers (depth<150m) . Q (m3 an-"*) tot 1,171,830
integrated (up5tream' 1 executive artificial aquifer recharge designed-plan realized in Algeria. This plan
downstream) systems based e g foresee the construction of 4 dry stgr wells (incl. drainage pipes); 3 recharge

. "« " trenches; 4 or more temporary barriers; 2 dry recharge wells;
also on managed aquifer Q (m3 an'™) tot 1,665,771

reCharge (MAR) techn iques Percentage of crops irrigation 100%
requirements satisfied

Percentage of yield increase using ¢ g Potato:37% ; carrot: 24%:; green bean: 20%;

SWB (soil water balance) 100
Result 2 ( )
Agricultural practices and Number of farmers with less than 5ha  Tunisia
. . . . of land involved; Percentage of 13 farmers are selected (+15 news)
rational Irrlgatlon technlque increased productions in each 11 (over 13) farmers have their land extension less
€.J. watershed (expected 25 %) than 5 ha
Algeria

4 farmers are selected and 6 sites
no farmer (over 4 selected) have their land extension
of less than 5ha in Algeria

Percentage of water productivity Barley: 50%; Green bean: 63%; Potato: 55%; carrot:
increase (Tunisia) 64%; Dry red pepper: 47%
Result 3
Capacity building and
awareness in local and

national institutions
. g = 40 smallholder farmers for each demonstration area (Oued Biskra and Oum Zessar) involved in the
compilation of a questionnaire on water and agriculture management;

WHT . Around 250 among technicians, researcher, students were trained thanks to the following course:
Agriculture Agrometeorology, Geophysics and geoelectrical resistivity method, Spectoradiometric, RDBMS and
Involvement ; .
3D hydrogeological Modeling

23 Capacity Building training session organized: at least 25 different institutions and organizations at
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Activity: Field data survey and tralnlng
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Activity: MAR System design

v Dry star wells — Recharge wells equipped with a
recharge chamber and three buried drainage
pipes aiming at improving the efficiency of
recharge.

v'Recharge trenches - It are arranged
perpendicular to the flow direction, disposed in

ke, WADIS-
-".' "-.'J' et gl

Temporary barriers

Recharge trenches

Oued Besbes

Recharge well
(dry star well) -

cascade in a v-shape manner, to capture the ¥ SR SUR_01
surface water flow. Drainage pipe A
v Temporary barriers — Weirs made of local stone, — . * """
placed perpendicular to the flow direction. e
v Dry wells — This system consists of coupled Buried A
recharge wells, type dry well, equipped with a pipe /‘;\ Oued
recharge chamber, which are connected through “= Biskra
buried pipes to an infiltration basin. Recharge well /
v'Recharge basin - It allows the infiltration of (dry well Recharge basin
excess water channeled by buried pipes from the
recharge wells. >
SUR_02
200 m N
Recharge systems Q (m3an1*) per unit Q (m2an-1*) tot
Recharge trenches 66,526 199,578 03
Recharge wells (dry star well) 166,467 665,869
Drainage pipes 97,667 390,666
Recharge wells (dry well) 166,467 332,934
Recharge basin 76,723 76,723
TOT 1,665,771 m
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Activity: MAR System design iz, WADIS-MAR
_ Tunisia: 5 intervention sites selected to recharge the Tnassm aquifer

' The design of the managed

= aquifer recharge system
" consist of 10 recharge wells,
. equipped  with recharge
chambers, placed in the
' centre of the wadi upstream of
— . existing gabion check dams
which usually retains the
+ flooding water during rainy
% events. We estimate overall an
- average of 1.2 Mm3/year.
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Activity: MAR System implementation iz, WADIS-MAR
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r. " -ﬂ .......... WADIS-
| Activities: Implementatio best agricultura R

practices

Pilot site Bedoui: Evaluation of on-farm g

Two irrigation '

SWB methods

Farmer me_f_ho‘d’_ _
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tation of best agrlcultnraj WAD|S- .

---w.-.-u.--u.ww.-.u b Aoy
e I R e L i

Site 3 Chaabt El Enze  Giogio GHIGLIER

Giorgio GHIGLIERI - Universita di Cagliari



ies; Evaluation of infrastructure.. waDIS-114#
‘o AeT? -_ﬁaf & ﬂ:‘: m ances [ e by e it

T ea————
Saduk KCHIH
Megarine

irrigation déficitaire des
nebees frudtien

3 _,.:v_,rnd e iy —
o Bies weﬁ/aﬁga’ted acgardinig to th

- amount of irrigation water saving

- stomatal conductance

- yield, fruit size, juice content, total soluble solids TSS (°Brix),

equatorial diameter (ED) and polar diameter (PD) with a digital

calliper

- water productivity

-soil water content (gravimetric method / Sensors) v _ N Y e AR
Soil salinity and water content RE e ' HHDEREEEHHD

* Ground canopy cover, stomatal conductance 3 B '_ ' EEI"!SI:IEE

. Yle_ld ar_ld its co.mponents for all crops were determined f¢ & 4 s EEHE{]E

physiological maturity 73 i e Tk e

=
a.

* Water supplies (1+R) (using water meter and rain gauge) _.._g—*
* Water productivity (WP) -

WP (kg/m3) = Yield (kg/ha) / irrigation water (m3/ha) S #a aﬂ\t E fflifif;f &

J

=
”J-

-
-
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Awareness raising and capacity building iz, WADIS-MAF

o huctmigen n-»,.wu

Regional Training Workshop | I
« (Database and Modelling, field data acquisition, etc.)
Interchange experience and South-South transfer results.

Several national/governmental institutions where contacted and involved W|th|n
project activities (i.e. CRDA in TN, ITDAS in DZ, ARPAS in ltaly)
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Capacity building and awarenesg - WADI

in local
mractices ot - N ALTO N AT IHSTIfTITG & = =om = arees and oot

1.1 LAND REMOTE SENSING (48h)

- 1.2 GEO-STATISTICAL ANALYSIS and Advanced in GEOPHYSICAL PROSPECTION WITH
GEORESISTIVIMETER (48)

- 1.3 AGROMETEOROLOGY, WATER SAVING AND AGRONOMIC MANAGEMENT (48)

- 1.4 AGRONOMIC MODELING (24h)

- 1.5 MANAGED AQUIFER RECHARGE SYSTEMS AND WATER HARVESTING TECHNIQUES (48h)

- 1.6 HYDRO-GEOCHEMICAL and ISOTOPIC INTERPRETATION, WATER FOR DRINKING PURPOSES (48h)

- 1.7 SWAT MODEL AND GROUNDWATER MODELING (48h)

- 1.8 ECONOMIC ANALYSIS OF WATER SUPPLY PROJECT (24h)

Module 2: Design and management of demonstrative actions within international cooperation p
rojects for development

. 1.9 PROJECT DESIGN AND IMPLEMENTATION PROCESS (24h)

. 1.10 FINANCIAL PLAN AND MANAGEMENT (24h)

. 1.11 ENHANCE LOCAL PEOPLE CAPACITY - CAPACITY BUILDING PROCESS (24h)

357 APPLICATIONS RECEIVED (60% MEN, 40% WOMEN)

* 132 From Algerian Institutions
« 221 from Tunisian Institutions
* 1 from Cameroun

* 1 from Morocco

1 from Mauritania

1 from Central Africa

In the 17 sessions, an average of 13 participants per session was reached.
About 220 applicants were trained : 50 % MEN and 50% WOMEN.

i g e
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i, WADIS-MAR
e

L

Medenine Dec.
2014
Interchange
experiences
South South
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Dissemination . WADIS-MAR
Participated to several national and international scientific
events
Scientific Paper in ISl International Journals
WADIS-MAR leaflets, document folders
Undergraduate/graduate thesis, PhD research programs

activated in Italy, Spain and TN
Synergyl/interaction with other relevant international projects
focusing in water governance issues (i.e. CADWAGO;

MARSOL)

|||||||||||
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WADIS-MAR: STRENGTHS . WADIS-IAR

e ar Ry

Replication potential of the project in other SWIM beneficiary countries

» Technical approach

...... but also

2 W | INIVERSITAT.
LTSS @ &l BARCELONA

Capacities Building

Water policy management

Improving national legal framework/policy/strategy

Sustainable and successful irrigation management practices

. Problems

- Internal i.e.

Inception phase too long (almost a year)
Difficulty of partner’s administration to manage the allocated budget (mission travel, tender
management, works realization) (impact: almost 1 year of delay; status: solved)
Non eligibility of TVA (impact: almost 1 year of delay; status: solved)
The administrative/technical capacity of project partners lacks
- ’(c:eachni_ct:)a;l planning has been made through the applicant’s internal technical and scientific
paci
— Partner’s administrative procedures should always be verified carefully
Applicant’s administration had a lot of constrain concerning the administrative lack of
experiences of local Partners and the complexity of bourocratic decision making chain

Lack of interest and trust in the public tender offers shown by the local companies

- External i.e.

Political transition (i.e. in Tunisia)
VISA issuing (i.e. in Algeria: short term visas to be reissued every 3 months)
Logistics in Algeria: field activities carried out with armed escort

- EU-related

. difficulty to comply EU rules/procedures for tender procurements
— 6 unsuccessful tenders (in Tunisia), not possible to be applied in Algeria.

Partners do not have direct commitment with the EC - they are not directly empowered
— EC regulations appear very “far” and cumbersome
— Impact: difficulty in management of budget

Giorgio GHIGLIERI - Universita di Cagliari
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’ Integrated approach to choosing suitable areas
for the realization of productlve wells in rural
areas.of Sub-Saﬁaran Afnw
| ,(suth N I-T'Mh EI Char | "

EUROPEAID |
CO-OPERATION OFRICE

This work Was.carried out With-iul’i the Water Facillity
Programme HEFEM Project (

~f ~ a a I A =
JO1rd.ouodu \/ O vVialU [ |

iorgio GHIGLIERI - Universita di Cagliari




Giorgio GHIGLIERI - Universita di Cagliari



Objectives

The general objective was to guarantee easiersaccess to water to
the inhabitants of 13 rural municipalities of the provinces of Nema
and Timbedgha, in the South of Hodh El Chargui (Mauritania SE).

A multicriteria approach in studying hydrogeology was used in the
- project area.

‘In order to identify some main areas in which to carry out pilot
interventions, water accessibility and availability, and
hydrogeological and water quality criteria were considered.

Furthermore, during the project, it was possible to *rr'ansfer' know-
how and hand over responsibilities.
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@The guidelines of WHO (World Health Organization) (WHO,
2006) define minimum standards for water quality by establishing
concentration level limits for a set of organic and inorganic
chemical parameters.

Moreover, the guidelines contain a classification based on
accessibility, expressed in tferms of time and distance to be
covered to reach the nearest water supply point, and on the
quantity of water being distributed or used (Table 1).

With regard to this last point, the minimum standard that has to
be guaranteed in the developing countries corresponds to the
basic access category (distance within 1 km and water availability
of 20 litres per day per person).

(Guidelines for drinking-water quality. First addendum to third edition. Vol.1 - Recaommendations. WHO 2006)
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Study area

: Ter'egn of South Hodh fo I,ar‘/ge depr ssion
dellmn'ed by the Afollé mountains fo fhe-We and by the

liffs of Dhar to the East, - Tean
g G }‘élrc_t_n

area shows_a typical Sa

£fnnumscﬁcun:u,nzn:.a:a.snqmao._c;rzm,ma.galmg~emlsri;i.a.dv«mgahnmnm
(arovingeshafidibgreheep, Gotteddies finrsitaatezisin the

South-East.of Mauritania and lies entirely wn'hm The

&gau(rségwﬁ)?&‘ m%@—mﬂﬁgﬁé 000

inhabitans

i

Giorgio GHIGLIERI - Universita di Cagliari




Giorgio GHIGLIERI - Universita di Cagliari



Accessibility - Availability, Hydrogeological: Hydrogeological @uality
of \Water Eriteria Eriteria

Determination of pilot
intervention‘areas

Evaluation'and sharing efitechnical choices
(sites forthe realisationiofiwells)iwiti
Eocal Authoernities
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