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wysical chatacteristics

emi-arid country, is
increasing severity, Water
0 intensif}ias a result

of population growth, rising living#Standards and

accelerated urbanisation. Thesesfivers put significant
&
pressure on available resources and omfthe

agricultural sector, leading to a significant increase in

water use and pollution loads.




water resources 1n Tunisia are

ativ limited and Fto at 4.670 million m3, of
ich 4.100 million are considered exploitable.
The ratio of ava!'ef e w‘rﬁburces per capita had
been estimated at 450 m3 ifi 1996_and will decrease
further to 315 m? in 2030. Thds, the country is

considered one of the poérest®#®untries in terms of

natural water resources.

_J,

In 1996 total water demand was estimated at
2.528 million m3 and is expected to follow a
tremendous and continuous growth. It is estimated
that in 2010 exploitable resources will be equal to
4.600 million m3, whereas water demand is projected
at 2.689 million m3.




ter Management issue

7 4
1e above perspective, policy makers have

been compelled t;lld op additional resources and

to take measures

rdem&ve exist?g ones.

Currently the mainccomponents of the National

Water Ressources Managem ategy are surface
water mobilization, soil and m_mi!'ervation
works, water harvesting, and use of non-conventional
water resources, such as reuse of treated wastewater
for crop irrigation and aquifer recharge.




anagement Issue

nand management: constitutes an important axis
ater policies with _the overall aim of controlling the

U § JE /
consumption of the diffre tors, and in particularly that of
agriculture which is the'l'igﬁlsjt‘c‘onsumer.

Although 1 presen! tﬂ'e-coun does llOt experince

extreme water shortage, theliﬁs aft ificreasing pressure on

available resources due to entyal®d droughts, pollution
problems and over-exploitation of resources,” which render
difficult the current decision-making Brecd‘es with regard to

water management.

Therefore, there should be a better understanding of
these phenomena and promote the use of non-conventional
water resources in order to meet potable water demand in
deficient regions and the exploitation of additional resources for
the development of economic sectors, and especially agriculture




gement Issue

s regard, isia has engaged since 1990 an

program for t itation and management of

natural and non-conventibnal water ressources, At the end of
2002, the main wa rfd'ﬂ‘fﬂised 27 large dams, 182
small dams, 650 artificial lakes, 3176 boreholes, 130:000 wells and

93 natural water springs. s

Inter-bassin transfer is perfoMeen northern regions,
towards the coast and from the western to thi gastern part of the

country. Transferred water is pri i sed for domestic and

irrigation purposes.The conveyance network for inter-basin
transfer is approximately equal to 30.000 km




most !mportant water use is irrigation, wich uses
rces.

gated area i mated at 400.000 hectars, whereas
1rr1gat10n demand #f ual d at 2.120 million m3.

Irrigation water supply origina js'from large d ams, boreholes
and wells, and wastewater treatment pla'ts and is managed by
the CRDA’s and development groups. o

Domestic water demand concerns ugbain, rural zones, as
well as water sources in the Sahara*amd at present is estimated at
350 million m3/yr . Water supply is provided by SONEDE and
the regional public services ( CRDAs and Development groups
in the rural zones).Industrial demand corresponds to 120 million
m3/yr and tourism demand’s is estimated at 30 million m3/yr,

both are supplied by SONEDE




p'.'.lp_(l anagement Problem

ywevet, in spite’s e considerable effort for
ohil'izativof?, ich has played a dominant role

in controlling re and attenuating the

socio-economic impacts of droughts, !xperienced
during the last 15 years, farmers continue to

overexploit phreatic water . The average rate of
exploitation is 106 %, a fact that has*resulted in the
gradual depletion of productive aquifers and to

incresed salinity levels in coastal ones.




undwater resources over

exploit S most e to uncontrolled
abstractions for ifrigatio urposes and th'

inadequacy of the presently appliedialternatives and

discincentives to groundwater gug¥exploitation, the
problem is further exacerbated by the laek of technical
capacity in the agriculture sentﬂ;.ihe-'ﬁ'mited
application of water saving methods in irrigation and
the current water-intensive cropping patterns.




anagement Problem

- Ground water resources of Tunisia are
estimat ed in the ye 00-at 740 million m3
exploitable re ces equipped wells

represent 106 % of the aiEilabiE resources.

They were developediduringsthe last 20 years,
they are actually estimated at 780 Mm?> while
they were 395 Mm?® in 1980-with an evolution
rate of 97 %




anagement Problem

501 vater exploitation is mostly used
zh surface w and boreholes;
- The number ff urfms is estimated at

128400 in the year 2000 VGT‘lil_e ifwas 60415 in

1980. L g—
- Equipped wells are 86965 unitsi authorized)

-The north- East region of the country is the
biggest user of groundwater : 350 Mm? year
which correspond at about 45 %.




r Management Problem

| ievag.to the problem:
-Ground water r *v{\c::-s:;ﬂhnﬂa are estlmated in
the year 2000 at

-Distrubution of aquifer: %.gwater lables
ni

-12 water tables with sali tr# 1.5 g/land a
potential of 22,5 Mm3 /year: this reprgients 3 % of the
national resources. T ———

- 47 water tables with a salinisation < 3 g/l and a
potential of 98,5 Mm3/year: 13 %.

-92 water tables with a salinisation: 3- 5 g/l and a
potential of 300 MMa3.

-122 water tables with a salinisation > 5g/1




r Management Problem

relevant to the problem:

71 ground alﬁ!{rt-al- xploited at a rate of

146%, renewableresourc ‘theses wateritable are
evaluated at 385 Mm3 which represlnts more than 52
%of the total renewable réseurcess®

At this ruthm of explmtatlon these aﬂu.lfers will have

By PR el o

alli14: nd e
d l._JU11uuU1l diiQ €5p101tation TS I'ISKS

However, desertification indicators were
observed in the north east region which registered an
overesploitation of the aquifer, high salinisation of
groundwater.




of %riculture an Resources, which undertakes
d to ?er ource management and exploitation.

rela

1 nsible for the

assessment, monitoring, expl 1taﬁn, distribution'nd
evaluation of water resources and the ¢onStruction, operation

and maintenance of water Wor'lﬁ__ _#
-
alth, threugwé!.ﬂ:nd regional

services is responsible for monitoring the quality of potable
water and treated wastewater used for irrigation, in order to
prevent and eliminate water-related diseases and epidemics.




€r Management Problem

AKEHOLDERS ANALYSIS

Ministry of Technology and'E-mn}}l ation, which controls
the National Institute and Meteorqgogy, respo ble for the monitoring

of meteorological, oceanographic a

Ministry of Scientific Reseawols the Research

Centre on Water Technologies and the Arid Regions Institute.

In addition there is 1400 consumers associations, 570 farmers
associations and 70 mixed groups.




Ianagement Problem
Legislation

n Tunisia is considered as a patrimony such as

-
n t|H-f code des ea w N° 75 -16 of 31 march 1975)

where at the first cl"g levw considered as hydraulic
4

public domain and as an offered hatural gmeurce, ES use should

respect the national managemJ&Mthe national natural
"

patrimony ol

Water regulation regulation in Tunisia started since 1885,
but the main law which is applied in all the territory up to now is
the law N° 75-16 of march 31, 1975 which consists of 9 chapters
and 160 articles and focuses on water resources management

mobilization, conservation protection and exploitation.




Ianagement Problem
Legislation

Df the main chapters of code des eaux is
=

7ﬁhich c‘o‘l:;P-"!'gél_G articles addressing the
issues of polluti,lr and fﬁji-g)-ﬁtrol. Wat'r pollution

prevention is effected thngugh tf;&{arohibition of

liquid and solid waste discharges in ﬁat‘ér bodies, the
establishment of protected areas in the vicinity of
water supply sources and the obligation for

wastewater treatment in urban areas.




Ianagement Problem

ction, the “waters
tion of infrastructure
by the government, development gkoups of public
1'-. il

interest or by individuals. r

It should be noted thm.;;6 of chapter 7

regulates wastewater reuse in agriculture, setting the
appropriate quality standards and the crops that can

be irrigated with treated effluent.




Ianagement Problem

- ";ﬁp
resources managementstill e#}ﬁasz ¥
o

-Lack of regulation and contro.]l L

-Illegal boreholes drilling without autorisation and extraction

-_..'

-There is a need to reinforce the participatory management

permits

approch, notably through GDA's.

-Abstractions are not metered, mostly due to social and political

pressure.




1 h«nm
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Mana ent of water level decline through:

-
a) 'C timlf'*tion of monitering and measurement ( Network of

piezometry an'II ality Fﬂ'ﬂla water tables) realized by
. ¥ g
3602 safeguarding constructions of 3jeategories:

- 2314 surface wells o o

- 67 boreholes

b) Instauration of safeguarding perimeters and interdiction of

water tables.

c) Practice of artificial recharge in excedent conditions.




problem and in to reFm!e-fTect of pollution by solid or

liquid dismissals in the vulnerable ggou‘d water !ables, some

measures were taken into caﬁiée_r#notably:
" g
- Safe guarding water ressources quality &

- Establishing vulnerability maps of water tables to potential

pollution sources.

- Survey of main hydrous pollution sources and putting in

place a national network of safeguarding hydrous pollution.




g
ANPE from the str onment and sustainable

Development is conducting actuaﬂy a study about the

vulnerability of most imllpmquifer_s of Tunisia.

-_..'




for problem Mitigation

aving:
ing from the im@ance of water and its rareness in

ia, many measures of city reinforcement were taken. In fact,

the national prograrrfl; ater s rrigation which benefited of

many measures of support and impirrtant .finarcial inc’ements, taken
in conformity with the legal fran‘..i.n§tysince 1995, which foresees
to grant an investment bonus for using water salvliﬁg'techniques in
irrigation. NE—
This bonus vary from 40 to 60% of the global cost of investment
according to the agricultural exploitation size, the climatic zones and
the crop nature, A 10 % reduction on the equipement value and the

suppression of the added value tax (TVA) and the cosumtion rights are

also foreseen by the national code of invedtment




or problem Mitigation

eatment and reuse:

-
Tunisia has sewerage network of 12771 km and 98 waste

-
water trea&nt pl?l-s e volume is estimated.actually at 201

Mm3/year it will b€ 260 Mm3'in 2011 and 480 MmS/year in 2030

o
which represents 10 % of the ﬂobilized#nventional

resourcesActually, only 32 % of the available velume is reused

in agriculture. -_"




for problem Mitigation

arge of ground water tables:

.-
‘he artificial recharge ndwater operation is one of

the components of ?r tional strategy of waterresources
mobilisation. F ¥

Since the beginning of this sﬂktsigy . -2003) the volumes of
water injected in the groundwater tables are sﬁﬂ'mated at 387

millions m3.

The main sources of water utilized to recharge groundwater

tables are dams and treated wastewater.

The volume injected in the groundwater tables in 2003 is

estimated at 43.2 millions m3.




for problem Mitigation
et
extraction monitoring :

|
~ 'Some measures were put in place aiming to reinforce groundwater

extraction monitoring such us: -

-Means and inls ument?r rovided to stakeholders for better water

s ¥

-Instauration and putting in place a planning and l‘draulic equipement bureau

resources management

at the ministry of agriculture and hy i es
"
-Evaluation of resources monitoring ( networks optimization, improvement of

telemeasurement system, GIS...)

-Execution of water tables strategy ( data base GIS and numeric models,

prototype of integrated management of phreatic water tables...)

-Pilot project of associative management of water demand for irrigation (

participatory management approch)

-Control of the hydric pollution and treated wastewater reuse....




for problem Mitigation

and Developed Grounwater Yield :
.-
i,:ig to attain the obj s.of sustainable and developed

]
ground water yi any meas are undertaken such as:

The implementation of reviewﬁg and detailed w&r researches work

plans an the basis of recenl'r-ticiies ».wp*er saving 200 (1995) and

water sector ( 1999) "

Elaboration, adoption and immllo.f. water resource

management programs.

Putting in place a national network of safeguarding and monitoring

groundwater resources.




¥
Analysis qﬁt_lﬁ,faroblem
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Higher cost of
agricultural products

Causes and effects of deterioration

Increase in rural unemployment and migration to
urban areas

Need to develop more expensive water supply
sources

Change in the cropping system

Desertification
Appearance

Draying up of wells and boreholes groundwater
quality degradation and increased salinity
vels

Deterloratlon of the available groundwater resource
Overexploitation of
groundwater resource

L8 o

lllegal borehole drilling and operation No metering of groundwater abstractions Irrational management of groundwater
use

Lack of regulation
and control for water Lack of sensitization
of farmers
Water and intensive cropping
patterns

Low valorisation of

Easy access to
water inirrigated

groundwater

Competitive cost for
groundwater
exploitation vs. other

Boreholes are not subject
to authorisation unless the
perimeter is prohibited or a
loan for equipment is
requested

Efficiency of irrigation
methods and practices is not
sufficient

Lack of legislation and

institutional measures :
Social pressure from

sensitive/affected user-
groups

Lack of participation of water
user-groups




According to the p oblﬁ'{ee the main (pri cause of aquifer degradation is the

overexploitation, wich is a result of #‘ '

o
The operation of ille una ized) boreholes, whose

operation is not monitored; I
The current irrigation practices and agriculture development
patterns (low efficiency of irrigation methods, selection of low-

value, water intensive crops

The lack of meetering in groundwater abstractions.




Key possih],g_ghfectives

- g

-_..'




Objectives Tree

Reverse groundwater resource deterioration

Achieve regulated and rational use of
groundwater resources

O1: control and regulate borehole 02: meter groundwater 03: promote efficient
drilling abstractions groundwater use

O5: perform
O7: increase the (r)?‘gaut::ttg?tii)nnds (;(;ntrol O4: promote 012: reinforce
0O14: controlled cost of groundwater efficient water use in sensitization of
access to o water tables - .
exploitation for irrigated agriculture farmers

groundwater borehole owners

09: alleviate

nrogarira fraom
MICooUIT vl

06: Boreholes drilling affected user-groups

should be subject to

permit granting

procedures in all cases 010: promote efficient O11: introduce less
irrigation methods and water intensive
practices cropping patterns

013: promote participation

08_: int_roduce of water user-groups
legislative and

institutional
measures




articipatory process and its
outcomes:

es are distinguished:
S e g

a) Reversing ﬁ'availab‘i;i;’p"gq);ldwater resources.
b) Rationalizing grouxﬂlr ater uﬁf-n!gﬂ : I
- Control and regulation ov.ir borehf)lerilling.

- Metering and regulation of groundwater abstractions
- Promotion of efficient groundw_r-a er use, especially in

irrigated agriculture.




erience. Six catego options were formulated for aquifer

degradation: f
-Category A: Options to €ontrol grou!dw.f-r abstractions; '

-Category B: options to enhance efficiw-in irrlgalgn water allocation and use, and

thus reduce groundwater abstractions r

-Category C: options to enhance the use owwr for crop irrigation.

-Category D: options to promote aquifer recharge with trated wastewater

-Category E: options to strengthen the socio-economic and institutional environment
( enhance coordination and integration of policies and among institutions involved,

develop collective management systems and enhance public involvement)

-Category F: options to improve the knowledge base on groundwater




on of (_).ption's by local

stakeh%.ldeﬁ,!"";-:ﬂ

i
¥ .
e 1\

-

-_..'




actio ublic and private) are monitored by the
CRDA at the regiona ! -P

- Inventory of groundwater abstrictlons pbm! exist by ground and

undergound water table. r

- Groundwater abstractions authorist by CRDA if less than
50 m of depth if more than 50 m of depth, authorisations are offred by the

ministry of agriculture.

- There is no limits of depth unless groundwater resources are limited .




uiped with water saving equipements

f water per HA is provided free of

charge. Prices of cereal are in contin ougl!-ncrease. '

[ ] [ ] [ ] L] L] !
- Information and sensitization compains are relnfgced.

- g

After 2010, a decrease in irrigation wateMll be observed as a result of

practiced water saving ( through the incitement of water saving techniques, tarrif
rationalization, hydraulic networks efficiency improvement, incitement of less water
consumer crop varieties....) or by reallocation of distributed volumes according to

the resource valorisation degree by the different sectors of water use.




ipatory process and its outcomes:

of treated waste water for crop irrigation:
: | .-
- The cot '0 TWW constitutes ansim t to satisfy some of the needs of

a
agriculture, Industry and Touris ctors when conventional can not respond to all

.FHT

-Considering the urban development and t'lre-territorwnanagem!ﬁ, the volume of
|

TWW will be estimated in 2030 at 480 hw-yseWh represents 10 % of the total

mobilized resources, and will allow the irrigation of 100.000 HA. This reuse can not be

economy is undertaken.

-To insure the collectivity sanitation, the safeguard of environment equilibrium, the
exploitation of these resources should be operated according to specific legislation

besed essentially on the result of studies and extensive research in this domain.




ipatory process and its outcomes:

*.' fer recharge with treated waste water :
r
c_h_arge with TWWidid developed and it’s estimated actually

at 1% of the total wate?pe r recharge of aquifers.

-The quality of TWW should be ilﬁr(]i'!d by a tertiary trrtment to avoid all

risks of contamination. o ’

L
—I—'.'

- g




ipatory process and its outcomes:

)
different local stakeholders, not
matter of water management i em in the dicision lrking process, the

rehabilitation and in the maintenance of hydraulic infrastruc’res.

||
*Reinforce sensitization, education and capaM):ildi 11 users.

*Foresee the development of institutional instruments for wide coordination between concerned

organisms. ;’

-Water demand:
Water demand is growing, and there’s a need to manage cerefully this grouth.

-Tarrif regulation: Provision of potable water and water for irrigation of strategic crops should be

respected. In this regard tarrif regulation and water pricing is an important issue.

- Legislative measures inciting the creation of agriculture development groups need to be improved.




ipatory process and its outcomes:
hops, particip_ﬂn of stakehoolders:

n decision-making;:

meeting with ain stakeholders were held since the begining of the project: 2 in CITET and
3 in Nak e objectives were: - e—

-Information and eEboration of the fiception phase report

-Discuss the focal problems @ndsselect them;t one.

-Review both the instruments proposed and the evaluat.ion ’amework f! our case study.

-Elaboration of the questionnaire related to evaluati r the feasability and applicability of
q fhg cvaluatiggo ty and applicability

economic and institutional instruments for adresing the problem. =

-Elaboration of the checklist on currently applierﬁitutional and economic

instruments for Tunisia case study.
-2 workshops were held in Nabeul:

- The first one was held on 8 May 2007 which gathered 47 participants to discuss and exchange

opinions about Tunisia case study.

-The second one was held on 6 and 7 decempber 2007 and brought together 49 participants and
aimed to develop a process towards constructively engaged integrated water resources

managements.




improved water management:

o
recharge of aquifers:

Is in order to measm# quantity of water extracted.

m s?'.*e water to recha

- Establish a management organf

. ¢ i
2- Improve TWW quality: 1

-Practice a more efficient control of industrials dismissals. 2

-Develop institutional measures for a large coordinwus stakeholders.

-Reinforce capacity building and sensitization of users for a rational control of TWW reuse .

3- Surface water Management and water saving control.

-Better management of water values for a maximal exploitation.
-Equip public irrigated shemes with an appropriated water saving equipments.

-Up-grading, consolidation, and reinforcement of GDA means.




improved water management:
=

fo __]rrlgatlon water

-Continue the moﬁzatlo ressources not mobilized yet.

-Reinforce soil and water cofservation *rk}— '

-More preoccupation of piloting irrigation and water x‘orization on the economic

level.
" g

-Draw farmers interest vis a vis of collective management;‘l‘

-Better manage droughts and floods
-Bringing scientific research results closer to GDA’s

-Apply the agriculture map.







