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Mr. Fabio Refrigeri

T

he SWMED project is for the Regional Administration an important input for the new regional economic planning since it allowed the comparison with
European and non- EU realities that face the same challenges daily faced by Lazio Region. The integrated management of water resources requires a
level of efficiency and sustainability that must be reflected in the quality of the water service. The level of sustainability of the water uses in both urban and
domestic fully meets the requirements to reduce the environmental impacts of the interventions in the supply, distribution and use of the resource. In this
sense, the project SWMED has given a significant contribution in identifying potential practical solutions in the areas of our region for the improvement of
the urban water management.

SWMED PROJECT I-B2.1 – CONTRACT N°10/2177

1

Presentation of the Booklet
by the Project Staff of Lazio region
The Project

T

he regional administration of Lazio has believed in this project from the beginning, that is when the proposal was submitted in the first call for standard
projects launched by the Community Programme for the EU Neighbourhood Policy named ENPI CBC Med. It was exactly the September 2009, and a
lot of water has flowed under the bridge since then, just to remain in the argument. At that time, Europe had not yet entered the recessionary period that
today is drastically investing the populations of the continent, and the Northern African countries had not yet shown the socio-economic problems that
later affected their peoples leading to the contrasts and tensions resulted in the so-called “Arab spring “. Moreover, the geographic area of the Palestinian
Territories and the Middle East in general, appeared to be relatively quiet in 2009 compared to how the political situation would develop there shortly
thereafter, and up to the present day.
In 2009, we propose a mainly technical project with more or less an idea of sustainable management for the water resources in mind, that would be tested
and developed in the target territories but soon, we understood it was not so easy to carry it on like that, since the world was rapidly changing around us.
Therefore, in response to the growing need of confrontation we carried out an in-depth survey on the water needs (drinking and sanitation) conducted in
the partner territories at domestic and urban level. We have strongly egged on the involvement of the project’s stakeholders through participatory process
represented by the “water tables”, and we have developed local and national information campaigns for the sensitization of beneficiaries to the sustainable
water usages and the sustainable water management.
These tools and activities were planned for the implementation of the project since its presentation, but much further emphasized in the course of its
implementation in order to widen the participatory level of the stakeholders. The participatory approach has turned out to be a key action in the light of the
existing difficulties encountered during the realization of the planned activities, due to the scarce involvement of the target beneficiaries. For instance, we
weighed up the participation of the stakeholders to the project activities not as just a management tool necessary for designing technical proposals or the
economic planning but as a process for the individual and collective growth towards the democratic decision making process.
In this way, we think we have responded to the core policy objectives of the EC cross-border cooperation to support the sustainable development along both
sides (East and South), to help ameliorate differences in living standards across these borders and address the challenges and the opportunities arising
from the proximity between regions across EU and sea borders.
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Much work and time of the project has been initially devoted to identify the project’s stakeholders in each participating country according to the national
regulations and the EC prescriptions for the participatory planning in order to make them responsible in the decision-making process concerning the
sustainable water management. The result has been successful in each country as hundreds of representatives from local authorities, universities,
professional bodies, business organizations, civil societies associations and development agencies took part in the “water tables” organized in Italy, Malta,
Tunisia and Palestine. These events were crucial to define the “water policies” suitable for the sustainable water management in the countries and regions
involved in the project, which the respective administrations have decided to embrace and include in their economic programs.
This intense activity turned out to be extremely useful also for the dissemination campaign characterized by the organization of several local workshops
in each country in parallel with the feasibility studies carried out in the target areas of the project. These workshops have become useful to get important
feedback from the beneficiary population of the ad-hoc tools identified by the study to solve the major problems encountered in the field of water
management, with a particular attention to the techniques of water saving and reuse of greywater and wastewater. In the case of the non-EU countries,
because of the peculiar political and socio-economic changes that affected the target areas during the course of the project, we wanted to intensify the
needs analysis of the project beneficiaries in respect to the technical tools indicated by the feasibility studies carried out in Tunisia and Palestine. This
was thought to test the adaptation capacity of the settlements concerned to the solutions proposed by the project in order to avoid to propose unrealistic
interventions.
With the supervision of the University of Rome “Sapienza”, Department of Policy, Communication and Social Research (CORIS Department) two socioeconomic surveys have been conducted on over one hundreds households in the project target areas of Palestine and Tunisia by the PHG and the CERTE,
to verify the capacity of local populations to adapt to the tools proposed by the project. The purpose of these surveys was to accompany the technical and
political choices on the SWM with the information collected from the bottom that could legitimize the socio-economic sustainability of these decisions. The
development of tailor-made solutions for each settlement typologies present in the 11 target areas surveyed by the feasibility studies have allowed the
elaboration of different scenarios for the SWM with the local stakeholders. The evaluation of these proposals has led to the definition of optimal alternatives,
which have been discussed with the decision-makers and described in the final policy papers elaborated by each project partner.
The alternatives comprised a list of water saving devices and SWM tools selected among the best existing technologies available in the market. Part of this
equipment has also been successfully deployed in some partner countries as part of the dissemination activities aimed to sensitize the households on the
need for saving the water resources at domestic level and to empower the local administrations on the sustainable management of water at urban level.
This is the case for approximately 24.000 water saving kits distributed in Malta, Tunisia and Palestine for an overall cost of 87.000 € and for the purchase of
small “demonstrative” treatment systems of greywater and wastewater in the non-EU countries.
Basically, we have been able to reach the 4 results that we set out to achieve in our project: the participation of the stakeholders in the project activities and
their active involvement in the decision-making process; the construction of ad-hoc solutions for the sustainable water management in the partner countries
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and regions; the preparation of policy papers suitable to allow the insertion of the solutions proposed in the economic programming of the institutions
involved and an information campaign that has reached thousands of people and hundreds of local authorities in the partner countries.
In doing so we think we have given, through the SWMED project, our contribution to the EU neighborhood policy especially in the vision of building a ‘ring
of friends’ - with whom the EU enjoys close, peaceful and co-operative relations trough reinforced cooperation.
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Feasibility studies for tailor-made SWM solutions
1.1 SWM Technical Solutions
Water policy has been for decades mainly an “offer side” policy, focusing on how to find and bring to users the water resources. The sustainable Water
Management (SWM) solutions drastically change this point of view although the integration of the SWM approach into “ordinary” water policy is still missing.
The feasibility studies elaborated by the SWMED project in WP4 aim to clarify what the SWM approach means in the context of different settlements and
how this approach could be applied in the existing settlements in all the participant countries. Local authorities have been involved in each feasibility study,
to raise their awareness on environmental and socio-economic aspects related to the project, as well as to show them the best existing tools to face water
management problems.
The SWM technical solutions proposed in the feasibility studies have been selected according to the existing scientific literature concerned and the active
research of innovative technologies available now: the toolbox developed by Seecon (www.sswm.info) has been used as starting list as well as the scouting
of pilot and demonstrative projects has been carried out during the project implementation. New solutions and technologies have been identified during the
feasibility studies to face the specific problems encountered.
Here below follows a brief list of the most used technical solutions proposed in most of case studies.
Water Saving devices

Savings for supply points

A wide range of fittings and equipment able to reduce water consumption is available on the
market. The most effective products are taps aerators and low flow shower-heads. Among
the different tap types are lever taps, taps with timers with electronic shutoff, etc. There are
also devices, which can be adapted for different tap systems like reduced flow, and the Tap
aerator. Many models of new taps have these devices already incorporated. In addition,
these devices are usually compatible with each other. You can find mixer taps that have a
built-in aerator.
The flush toilet can be adapted in order to use significantly less water than a full-flush toilet.
Low-flush toilets use a special design of the cistern and the siphon in order to allow the

Flow restrictors

30-40%

Tap aerator

30-70%

Water pressure limiter

50%

Water saving showers

10-40%

Mixer taps

30-40%

Automatic taps

30-40%

Electronic taps

40-50%

Thermostatic taps
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removal of faeces and excreta with less water. Most often, they also include a dual flush system, with one flush being designed for urine only, using even
less water than the other designed for faeces.
Rainwater Harvesting realized in a rooftop is the most common technique of rainwater harvesting (RWH) for domestic consumption. It can be done easily,
doesn’t cost much and it is applicable at small-scale with a minimum of specific expertise or knowledge; or in more sophisticated systems at large-scale
(e.g. a whole housing area). Rainwater is collected on the roof and transported with gutters to a storage reservoir, where it is either used for groundwater
recharge or provides water at the point of consumption. Rainwater harvesting can supplement water sources when they become scarce or are of low quality
like brackish groundwater or polluted surface water in the rainy season. However, air pollution, animal or bird droppings, insects, dirt and organic matter may
affect rainwater quality. Therefore regular maintenance (cleaning, repairs, etc.) as well as a filtration treatment before water consumption are very important.
Grey Water Reuse
Any water that has been used in the household, excluding faecal water from toilets (black water), is called greywater. Shower, sink, laundry, and dishwashing
effluents represent up to 70 % -80% of residential and touristic wastewater production and as it is relatively clean and easier to treat. Since the drinking
water is constantly used, also the domestic greywater is available in a constant quality and quantity. This is an important advantage for the reuse of
greywater for toilet flushing, indoor and outdoor irrigation of plants and cleaning purposes. Major benefits of greywater reuse are the reduction of need for
fresh water supply and sewage treatment. Especially in areas with low precipitation rates and water supply deficiencies, reuse for landscaping also has a
benefit in reducing demands on high quality water supply.Greywater are collected by a separate sewer, pre-treated by simple static degreaser, piped into a
treatment system to reach the reuse limits and then stocked in a reservoir from which come out depurated water that can be inserted again into house pipes.
Constructed wetland and compact precast plant (most of them based on SBR technology, but in some case also simplified MBR (membrane bio reactor)
and MBBR (mobile bed biological reactor) are the most diffused as treatment tools.
SUDS
The sustainable Urban Drainage Systems constitute a relatively new approach to water management in urban areas. The objective of SUDS is to maintain
or replicate the pre-development water cycle. When urban development occurs the natural water cycle is altered to the extent that the stormwater runoff
from individual properties and roads intensify; the flows usually increase and the potential contaminants from the residential and commercial activities as
well as the associated vehicle use, flow into the streams and watercourses. Traditionally the stormwater generated from urban areas is conveyed efficiently
to designed trunk drainage systems to reduce stormwater ponding and flooding risk. The SUDS aim to limit the negative impacts of urban development
on the total urban water cycle:
1. trying to more closely match the pre-development stormwater runoff regime, in both quality and quantity;
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2. reducing the amount of water transported between catchment, both in water supply import and wastewater export;
3. optimising the use of rainwater that falls on the urban areas.

Figure 1: Bioretention area, infiltration trench and vegetated infiltration swales

Green Roofs
Vegetated roofs are roofs that are entirely or partially covered with vegetation and soils. A typical vegetated roof has been found to retain between the 50 to
65 percent of annual rainfall and reduce peak flows for large rain events by approximately 50 percent. Vegetated roofs fall under two categories: intensive
or extensive. Intensive roofs, or rooftop gardens, are heavier, support larger vegetation and can usually be designed for use by people. Extensive vegetated
roofs are lightweight, uninhabitable, and use smaller plants. Vegetated roofs can be installed on most types of commercial, multifamily, and industrial
structures, as well as on single-family homes, garages, and sheds.
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Constructed Wetland
The constructed Wetland are nowadays one of the most worldwide diffused technology for the “natural” decentralized wastewater treatment; their functioning
principles are based on the biological, physical and chemical processes that occur in natural wetland, even if the CWs (especially subsurface types) are
engineered systems studied and monitored since the end of ‘70. The most diffused are the submerged filters (horizontal and vertical flow type) where the
wastewater is filtered by a medium (composed by gravel and/or sand) planted with aquatic macrophyte plants (generally Phragmites Australis or Typha
latifolia). These systems require less area than free water systems (more similar to natural wetland) and permit both secondary and tertiary treatment
of wastewater (e.g. greywater or blackwater). Since the water is not exposed during the treatment process, the risk associated with human exposure to
pathogenic organism is minimized. If the design requires expert knowledge, the implementation is very easy because it requires only a basic knowledge of
simple hydraulic and civil works (earthmoving, waterproofing,hydraulic connection, small concrete structures); for the littler plants sometimes it is possible
also the self-construction. Furthermore, the CWs are relatively inexpensive to build where land is affordable and can be maintained by the local community
as no high-tech spare parts, electrical energy or chemicals are required.

HF wetland schematic longitudinal section
Figure 2: Horizontal Flow (HF) constructed wetland

Vertical Gardens
The Vertical Garden is a stackable planter made for indoor and outdoor use. The vertical garden or plant wall, green wall, bio wall is a light framed, mostly
self –supporting plant community where the necessary water, light and liquid plant food are provided by a highly automatized system. The system is
based on the principles of hydroponics that is the plants are rooted in a porous material soaked in fertilizer instead of soil. In particular cases, adapting its
construction to improve the filtration capacity, a vertical garden can be used also as greywater treatment, permitting to reusethe treated water.
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Integrated monitoring of groundwater status
A real time monitoring of water availability (flow for surface water and groundwater level) is more and more important for a correct and rational management
of the water resources. Edillio SRL, o SME based in Rome, together with the University of Rome La Sapienza did recently develop a computer-based system
(SmartWell) applicable to existing wells. SmartWell, integrated with specific sensors, provides a real time flow of information on groundwater quantity (flow,
level) and quality (conductivity, pH). Equipping an existing well with a Smartwell system allows early warning strategies and elaboration of plans to prevent
water shortage or sanitary risk due to contamination.
Solutions to reduce water losses: innovative technology to fix leaking pipes
LEAKCURE is a co-funded project by the European Union within the CIP Eco-Innovation initiative of the Competitiveness and Innovation Framework. It
aims at the market uptake of a trenchless method of repairing small water pipes leakages with trenchless technology and without previous detection. It is
run by a company that developed curapipe , an innovative Trenchless Automated Leakage Repair (TALR) that repairs leaky holes and cracks in urban water
pipes that normally remain undetected by existing detection technologies.

1.2 Metodology of feasibility studies
All the feasibility studies undertaken in this project followed the same methodology: several possible alternative solutions to face the existing water/
wastewater problems have been developed and assessed according to a set of criteria to identify the most performing ones. The procedure applied is
essentially the same used for extended cost-benefit analysis or environmental impact assessment, considering not only the direct effects but also the
most important indirect effects; the effects/impacts can be both material and immaterial, and can be modeled or estimated through expert judgment. The
economic evaluations did include the O&M costs for all the lifespan of the envisaged realizations. The assessment criteria used have been the same in all
the case studies, and are listed in the following table.

Health issues
Causes any risk of

alternative 1

alternative 2

Alternative 3

additional mosquitoes (or other insects) growth

+

-

-

illness

++

++

-
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Reduced exposure to pathogens

of users

++

++

-

of waste workers

++

+

--

of resource recoverers /reusers

++

-

-

of “downstream” population

++

++

-

-

-

-

Low energy requirements

++

++

-

Uses mostly local Construction material

++

++

-

Low water amounts required for construction

+

+

-

Surface water

++

++

-

Ground water

-

++

-

soil/ land

++

++

-

Air

++

-

-

Noise and vibration

+

++

-

aesthetic

-

++

-

++

+

-

Impact to environment / nature
use of natural resources

low emissions and impact
to the environment

Low land requirements

odours
good possibilities for
nutrients

energy
Organic matter

+

++

-

recovering resources

Water

++

++

-

Landscape integration

++

+

-
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Technical issues
allows simple construction

-

-

-

low level of technical skills required for construction

++

+

-

has high robustness and long lifetime/high durability

++

+

-

enables simple and low operational procedures

+

++

-

Low maintenance and low skills required

-

+

-

not reliant on a continuous supply of a resource (such as water or energy)

++

+

-

adaptable to unexpected future changes (adaptability)

++

++

-

Good quality of effluent (according to the receiving environment)

+

++

-

Amount and quality of generated sludge

-

Economical and financial issues
Provides benefits to the local economy (business opportunities, local employment, etc.)

+

+

-

provides benefits or income generation from reuse

+

+

-

Social, cultural and gender
Improves quality of life

-

requires low level of awareness and information to assure success of technology

++

+

-

requires low operation & maintenance and little involvement by the users

+

+

-

high level of satisfaction of the local people regarding the implemented technology

-

+

-

++

+

-

requires low policy reforms at local, regional or national level.
takes special consideration of women, children and elderly issues
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Costs
Investment cost (USD)
Maintanance cost (USD/year)

++
+
0
--

USD

USD

0

USD/year

USD/year

0

he criterion is very fulfilled by this alternative
the criterion is fulfilled by this alternative
the criterion is neutral to this alternative
the criterion does not fulfilled well by this alternative
the criterion does not at all fulfilled by this alternative

In the next paragraphs the main results of all the feasibility studies elaborated in each country will be shortly presented; more info concerning the analisys,
the alternatives developed and the assessment done is available on the SWMED project website.

1.3 Gozo (Malta)
Gozo is the second largest island in the Maltese archipelago. It covers 67 square kilometres and has a population of 31,052 of whom 6,400 live in its capital
Victoria, also known as Rabat. The island, which lies approximately 6 kilometres north-west of the nearest point of the main island of Malta, is of an oval
form, and is 14 kilometres long and 7.25 kilometres wide.
Water services in the island are provided by the Water Services Corporation, which is the main public utility in the Maltese islands. All the urban, rural and
touristic areas in the island are connected to the municipal water distribution network, which supplies water which reaches the quality standards required
under the European Union’s Drinking Water Directive. Furthermore, the same areas are all connected to the centralised sewage collection network, with all
the sewage collected being conveyed to a single outflow point at Ras il-Hobz located on the south-eastern coast of the island.
The main source of water used for the municipal supply in the island is the sea level aquifer system, which practically underlies the whole island, with the
exception of a small area around the harbour of Mgarr. The higher areas of the island present a number of small perched (high lying) groundwater systems
sustained by the occurrence of impermeable marly geological formations. Although these low yield aquifer systems are not exploited by the Water Services
Corporation, they are still utilised by the domestic sector through a relatively high number of old hand-dug wells (locally known as spieri). Due to their
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variable quality and low yield, groundwater abstracted from these wells is primarily used for secondary purposes such as gardening/landscaping or various
washing purposes.

1.3.1 Description of the sites
The study undertaken in Gozo did not focus on specific target areas but instead considered the main built-up environments of the island. Three broad
categories were identified, namely:
(i)

urban areas – mainly comprising the larger villages of the island (Fontana, Ghajnsielem, Kercem, Nadur, Qala, Xaghra, Xewkija and Zebbug) and the
regional capital of Victoria. This category is mainly considered as including densely populated areas and medium to large urban centres.

(ii) rural areas – mainly comprising the smaller villages and other small agglomerations such as Gharb, Ghasri and San Lawrenz. This category is mainly
considered as including low-density built-up environments.
(iii) touristic areas – mainly confined to the two localities of Xlendi and Marsalforn. These localities include a significant number of dwellings which are used
as summer residences and therefore experience high fluctuations in their municipal water demand depending on the season.
The urban areas under consideration are mainly comprised of historical village cores surrounded by a newer and relatively high density built-up environment.
These areas are fully connected to the main water distribution and sewage collection network of the Water Services Corporation. Their densely built-up
characteristics preclude the development of new water management facilities, particularly as regards rainwater harvesting and wetland-based greywater
recycling facilities, and in as much any measures developed need to be contained within the urban fabric.

Locality

Occupied Households

Population (2011)

Fontana

321

882

Ghajnsielem

890

2645

Gharb

427

1196

Ghasri

160

431
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Kercem

582

1718

Munxar

371

1068

Nadur

1438

3973

Qala

654

1811

Victoria

2139

6252

San Lawrenz

212

610

Sannat

605

1837

Xaghra

1393

3968

Xewkija

1098

3143

Zebbug

670

1841

Table 1: Number of occupied households by locality

The rural village areas, in particular the villages of Gharb, Ghasri and San Lawrenz present typical old village cores with an extremely low density urban
development. Most of the houses in these localities have medium to large gardens/yards and are expected to have surface or sub-surface facilities for the
harvesting of rainwater runoff. In as much, these localities present a wider scope for the application of different water demand management measures.
The touristic agglomerations of Marsalforn and Xlendi are mainly small fishing villages located by the sea. Marsalforn is found in the north of Gozo whilst
Xlendi is located on the western coast of the island. From an administrative perspective, both are not localities in their own right but form respectively part
of the Zebbug and Munxar Local Councils.
These localities include a significant number of holiday homes and tourist establishments and therefore their population of Marsalforn and Xlendi varies
considerably between the winter and summer seasons. Population peaks during the summer season and in particular during the month of August when
internal tourism (from Malta) is at its highest levels.
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From a water management perspective, these areas bring about the added challenge related to the adoption of water saving measures by the non-resident
population. Measures targeting the resident village population are not expected to have a marked water saving impact, and this due to the high number
of local and foreign tourists who significantly outnumber the local population. The water consumption of holiday establishments is generally higher than
that of the resident population, since people tend to focus less on environmentally friendly measures when on holiday. This situation therefore calls for soft
measures targeting the major consumers of water in these tourist agglomerations, namely hotels and touristic establishments.

1.3.2 SWM solutions proposed
The technical solutions considered in Gozo mainly focus on devices which can optimise the use of water
supplied through the municipal distribution network. Rainwater harvesting is mainly considered for the
rural agglomerations.
The development of the alternative options also considered the characteristics of household water use
prevalent in the Maltese islands, a breakdown of which is presented in figure 3.
In this respect it is noted that by far the most important water uses in the home are toilet flushing and
personal hygiene which between them account for around 55% of all water used. The options developed
and analysed were mainly devised to address these water use characteristics
The first set of measures being considered are devices which reduce the flow of water at the main outflow
points of the home such as faucets and showers. Essentially for the purpose of this project, water efficient
shower heads (Figure 4) and tap aerators (Figure 5) are being considered.

Figure 4: Water Efficient Shower Head

Figure 5: Tap - aerators

Figure 3: Water use characteristics
in Maltese households.

These devices are considered as soft-measures which are applicable to all the built-up typologies of the island since once fitted they will reduce the flow
and therefore the consumption of water.
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Volume displacement devices address water use in toilet flushings. The introduction of 1 or 2-litre toilet tank bag in the flushing will
ensure the use of a lower volume of water with each flush. These too can be considered as soft measures, which however require
the effective engagement of the eventual user to ensure that they are effectively installed in the flushings.
Dishwashing and laundry activities are estimated consume 12 and 15% respectively of all water used in the households. An
effective way of addressing this water consumption category is through incentivising the replacement of existing appliances such
as dishwashers and washing machines with more efficient ones.
Behavioural Change Measures have also been considered. These types of measures require a high level of engagement with the
eventual user since to be effective they require direct and timely inputs from the user when actually utilising the water outflow point.
For the purpose of this feasibility study, two such devices which target water use in the shower are being considered:

Figure 6:
Toilet Tank Bag

(i)
(ii)

shower on-off switch; and
shower timer

The shower on-off switch permits the user to stop water flow with the push of a button. Therefore water flow can be stopped when
one is lathering, to be immediately resumed to continue showering.
The shower timer is used to help the user gauge the time spent showering. An alarm goes off after a pre-set time to make the user aware that he has
exceeded the intended ‘showering time’. The timer allows the user to set a personalized ‘showering time’. Since water consumption when showering is
directly proportional to the time spent under the shower, reduction in ‘showering time’ results in a lower water consumption.
The collection of roof rainwater in underground cisterns is a historic practice in the Maltese islands, which has been a requirement by law since the mid-16th
century. However, unfortunately during the 20th century, when most of the current housing stock was built, this law was rarely observed. Therefore most
recent developments lack such rainwater harvesting facilities, and due to the dense urban fabric – the retro-construction of such facilities is impracticable.
Roof rainwater harvesting offers a significant alternative source of water in the domestic sector, since collected rainwater can be used for secondary
household purposes such as for various washing purposes, toilet flushing and garden irrigation. It is estimated that the use of a 25m3 rainwater harvesting
cistern can reduce household water consumption by around 40%.
Current initiatives in this regard are therefore aimed at incentivising the use of existing cisterns by part-financing their repair and the establishment of a
second class distribution system to enable the effective use of the harvested rainwater. The application of such measures is deemed to be most applicable
to old village cores where a high density of cisterns is expected.
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In house grey-water recycling systems offer a significant water saving potential in as much as they can recycle water from various washing activities for use
in toilet flushings and gardening purposes. An analysis of existing systems was undertaken in the frame of this study, in order to assess the applicability
of these solutions to the characteristics of households in the areas being considered. The main focus of this analysis was on the ease of retrofitting such
systems in current households. No applicable systems were found and the application of these systems was therefore not considered in the frame of this
feasibility study.

1.3.3 Main results of the study
Three water saving solutions were developed specifically for urban, rural and touristic agglomerations and their respective water saving impact per
household was assessed.
Urban Areas
The densely built-up characteristics of urban areas led to the choice of a set of soft measures focused on the retrofitting of existing water outflow points
and water using appliances. This in order to ensure the ease of application/implementation of such measures. At this stage, the prevailing lack of existing
rainwater harvesting facilities within the existing housing stock preclude the inclusion of measures focusing on rainwater runoff harvesting, since the
development of such rainwater harvesting facilities within the urban framework was not considered as feasible.
The suite of measures considered for urban areas therefore include:
(i)

Application of water saving devices and volume flow reducers. The water saving impact of these devices is assumed at 15% of all water used in taps,
showers and toilet flushings

(ii) Installation of water saving appliances in households, through incentivised tax-rebates. The saving effect of this measure is estimated to amount to 20%
of all water used by such appliances.
(iii) Undertaking a water saving campaign through the distribution of awareness raising devices and information on how to reduce water consumption.
Given the high dependency on the acceptance and behavioural change of the user, the water saving effect of these measures is difficult to
quantify.
The water saving impact of these measures is:
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Saving Effect

Current Water Consumption

Potential Saving impact
per person per day

15% of all water used in taps,
showers and toilet flushings

74.7l

11.2l

20% of all water
used by such appliances

36.3l

7.25l

Measure
Water saving devices and
volume displacers
Replacement of water using appliances
Total saving effect of the proposed measures

18.45l

Table 2: Water Saving impact for measures developed for urban areas.

The potential saving effect of these measures therefore amounts to around 13.6% of all water consumed in households.
Rural Areas
Rural areas were considered as offering an improved scenario for the application of water saving measures, mainly due to the applicability of rainwater
harvesting systems. The suite of measures developed therefore reflects the measures developed for urban areas with the addition of incentive schemes for
the use of rainwater harvested in existing cisterns. The water saving effect of this particular measure is estimated at 50% of all water used for toilet flushings,
household washing purposes and gardening.
The water saving potential of these measures is estimated at:
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Saving Effect

Current Water
Consumption

Potential Saving impact
per person per day

Water saving devices and
volume displacers

15% of all water used in taps and showers.

42.8

6.4l

Replacement of water
using appliances

20% of all water used by such appliances

36.3l

7.25l

50% of all water used for toiler flushings,
household washing purposes and gardening

49.4l

24.7l

Measure

Use of harvested rainwater runoff for
household secondary purposes

Total saving effect of the proposed measures

38.4l

Table 3: Water Saving impact for measures developed for rural areas.

The potential saving effect of these measures therefore amounts to around 28.4% of all water consumed in households located in rural environments.
Touristic Areas
The specific characteristics of touristic areas with a high proportion of holiday homes allow for the implementation of soft and indirect water demand
management measures. This due to the fact that the lack of a resident population is expected to result in a lower awareness level and therefore a lower
adoption rate for direct measures.
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Measure
Water saving devices and volume displacers

Saving Effect

Current Water
Consumption

Potential Saving impact
per person per day

15% of all water used in taps, showers
and toilet flushings

74.7l

11.2l

Total saving effect of the proposed measures

11.2l
Table 8: Water Saving impact for measures developed for touristic areas.

The potential saving effect of these measures therefore amounts to around 8.3% of all water consumed in households located in touristic agglomerations.
In conclusions, the solutions analysed in the feasibility study undertaken in the island of Gozo were mainly centred on the retrofitting of existing water
outflow points in the home, so as to achieve a more efficient use of water. The alternatives analysed are thus mainly composed of indirect/soft solutions
which can be adapted to the specific built-up environments of the island.
The implementation of the proposed solutions needs a high level of engagement of the resident population. Any future measures in this regard will therefore
need to be complemented by a wide awareness raising campaign to ensure that the people living in the target areas are made aware of the need to use
water sustainably.
The measures proposed for urban, rural and touristic agglomerations under this feasibility study were discussed with stakeholders during the first water table
held in Gozo In these meetings the stakeholders agreed with the importance of the direct and indirect methods proposed in the three proposed alternatives.
Interestingly, the stakeholders stressed the need for maximising the use of existing water rainwater harvesting structures in the domestic sector. Importance
was also given on the need for increased enforcement on the construction of new cisterns with new developments and thus introduce this measure
gradually in all urban areas through natural replacement.

1.4 Tunisia
During the development of this study, the specific characteristics of urban and rural settlements in Tunisia were analysed in order to allow the identification
of the best suite of measures which can be considered for optimising the management of water demand and wastewater treatment and reuse in the country.
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This also with a view of developing national and regional policies aimed at improving
the wastewater treatment needs and the reuse practices, and thereby contributing to the
sustainable use of water resources.
The identification of these characteristics was enabled through the collaboration of the
National Water Services, SONEDE and ONAS. This analysis was undertaken on three
specific representative localities that can be easily used as model for replication of
similar approaches in several comparable situations in the country.

1.4.1 Description of the sites
Three sites have been selected as SWMED case studies in Tunisia:
Chorfech 24 is a rural agglomeration located in the low valley of Medjerdah, in the
northwest of Tunis. The present population is 180 inhabitants and is expected to reach
262 in 2020. House number is 39. Presently the settlement has in-house water
distribution systems but no sewage system no treatment (individual sanitation).

Figure 7: Location of the three study areas in Tunisia.

The Zaouiet El Mgaiez (ZEM) town is situated on a hill’s top, where the agriculture is the
dominant activity, and it is situated in Tunisian Cap bon. Zaouiet Mgaiez belongs to El
Haouaria’s delegation, in Nabeul governorate. Is a Rural small town with a population of
around 4000 inhabitants with in-house water distribution systems and a partial sewage
system but with no treatment plant.
Bardo Center was constructed in 1995 to create an urban center which includes activities,
businesses, services, accommodations and parking places. It is located in Bardo city,
which is part of Tunis governorate which contains 43% of Grand Tunis population and
10% of the national population. Bardo Centre is a cluster of ten buildings organized in
a circle in the center of the city of Bardo. The ground floor consists of various shops
and businesses as well as the center. Each building has six floors and a mezzanine
sometimes depending on the building (figures 8 et 9). Bardo is occupied by residents
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Figure 8: Aerial view of Bardo Center
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(80 apartments) but also used by different professions such as doctor, insurance, lawyer, etc. a total of 70 offices. As Tunisian urban city, Bardo is totally
supplied by water by SONEDE. Bardo has a separated network. Thus, the wastewater is treated in the wastewater treatment plant (WWTP), where all the
wastewater of Tunis governorate is treated (in case there is an excess, the treatment takes place in Chotrana WWTP). Rainwater is directly discharged in
the natural environment (Khaznadar canal or sebkha of Séjoumi).

1.4.2 SWM solutions proposed
Analyzing the data collected during the survey on the three case studies by CERTE, appeared clearly that isolated areas face many infrastructural problems
related to water and wastewater systems, with a particular attention on the abundant cases of not appropriate treatment that are still present in the country.
In all the areas the promotion of the water saving kits, as water diffusers, dual flush button for the WC and also rainwater harvesting practices should be
planned and encouraged.
Taking into account the 3 cases study, the following solution has been proposed:
• concerning Urban Residential area of Bardo, the recommended solutions are to be addressed to rainwater harvesting and the grey water separation
system for improving the reuse at domestic level;
• for what concern the Rural Town of Agglomerations the main problem to tackle is related to limited network and treatment system that should be
solved building a constructed wetland plant in order to improve the adoption of more sustainable solutions and reuse of water in agriculture, the main
activity around the village;
• the rural agglomeration of Chorfech, without sewage network, have to face the problem due to the absence of connection to the WWTP due to
highway separation, thus, a water saving campaign is proposed for supporting the adoption of sustainable solutions for domestic water reuse, as
water saving kits, storage of rainwater and grouped Constructed wetlands to treat wastewater.
A quick view of the SWM technical solutions proposed in Tunisian case studies is given in the next table.
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Table 4: SWM solutions proposed in Tunisian case studies.

Applicability
in the region

Diffusion
in the region

Water saving devices

++

++

Vertical garden for greywater

++

-

SBR/MBR for greywater

+

-

SUDS (infiltration trenches, rain garden)

++

-

Green roofs

++

-

Water saving devices

++

-

CW for wastewater

++

+

Rainwater harvesting

++

-

Treated wastewater infiltration

-

-

Treated wastewater reuse for irrigation

+

-

SUDS (infiltration trenches, rain garden)

++

-

++

-

SWM Technical solution

Remarks/comments

CASE 1 BARDO CENTER

Energy cost is quite high in the country, even though
affordable by resident population of Bardo center

CASE 2 CHORFECH

Groundwater is used by local population:
any risk of contamination must be avoided

CASE 3 ZEM
Water saving devices
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Centralized approach (connection to existing
WWTP at 19.5 km)

++

-

Constructed Wetland

++

-

SUDS (infiltration trenches, rain garden)

++

-

++ applicable without constraints / very diffused
+ applicable with constraints / used in some cases
not applicable / not used
Water saving devices – the simpler and widely applicable family of SWM solutions – are envisaged in all study areas.
In the urban area of Bardo center proposed solutions aimed at reducing water consumption by greywater reuse (the most effective solution in dry areas)
and at managing stormwater using green roofs and SUDS.
In Chorfech, beside effective water use (rainwater harvesting) and stromwater management (SUDS) there’s the need to offer a wastewater treatment
solution (Constructed wetland).
In ZEM, the main problem is the treatment of wastewater, and the study analyzed the possibility to connect the settlement to an existing wastewater
treatment plant (WWTP) or to realize decentralized treatment system (CW). SUDS to manage stormwater are also envisaged.

1.4.3 Main results of the study
Urban Areas
In the case of Bardo Center 4 alternatives habe been envisaged in addiction to alternative 0 (do nothing). All alternatives reached good scores, compared
to the alternative 0 that is almost neutral; in fact the current situation in Bardo doesn’t lead to health issues or particular environmental impacts because
there is a sewer that collect the wastewater and the general level of sanitation is acceptable.
The introduction of Suds or Green roofs can lead to a positive reduction of rainwater collected to the sewer or to a limitation of flooding events in the streets,
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but these strategies has to be planned at a larger scale to
reach significant result. However we have also to consider
the “secondary effects” of these kind of techniques:
- the educational impact of these measure in order to
promote the adoption of these strategies, considering
that the Bardo Center is located in the center of an
important city as Tunis;
- the aesthetic improvement of semi-abandoned areas
along the street, or building walls and roofs: in these last
cases, the positive impact on the energy performance
of the building has also to be considered.

Figure 9: semi abandoned green areas, possible location of SUDS in Bardo Center.

Water saving devices and the segregation and recovery of
used greywater have a positive effect on the resident people,
that can count on more available water for different use and at
the same time they can reduce the water consumption (and
consequently also the wastewater discharged into the sewer).
According to the analysis done the best performing alternative
is the one where MBR is used to treat greywater to be reused
of only for WC flushing; this is also the less costly alternative
because the amount of treated water reused is lower
compared to other alternatives, that envisaged the recovery
of larger volume of greywater. However, the availability of
larger volumes of treated water to be reused for irrigation of
public green areas doesn’t really concern resident people,
that are mainly interested in the “in house” reuse of treated
water for WC flushing, that allows a significant reduction
of water consumption and, consequently, a “measurable”
money saving.

Figure 10: Graphic elaboration of possible vertical garden envisaged in the Bardo Case study.
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On the other hand more available water could give more possibilities to improve the quality of local green spaces. The need of green areas seems in fact to
emerge from the analysis, considering that the second ranked alternative is the one that includes, besides green roofs and the “green” suds, the creation of
a green wall for greywater treatment, despite that this has to be still considered an experimental technique and the construction cost and the uncertainties
on their operation are quite high.
It has also to be considered the advantages of green walls in terms of energy cost reductions and aesthetic potential; the educational potential could be
strong and a pilot installation on a part of the produced greywater could have a good impact and allows further investigation on its functionality, operational
reliability and adaptability to Tunisian context (where as already evidenced the roofs are enough only to permit installation of extensive green roofs and a
greywater roof wetland could be difficult and very costly on existing structures).
Chorfech
In chorfech all alternatives developed envisaged water
saving measures, rainwater harevesting and reuse,
SUDS for sormwater management. Different options have
been developed for what concern wastewater treatment,
comparing centralized solutions (improving and upgrading
an existing wetland) with a few decentralized alternatives.
All the alternatives reach good scores, except alternative
zero where part of the village remains without any
treatment. The two best alternatives are the ones that
Figure 11: Maps of wastewater treatment of two alternatives developed in Chorfech case study.
envisage more decentralized solutions and that allow the
maximum reuse of used water and the minimum length of sewer to be realized. The best perforiming options are the ones that minimize the need of
pumping wastewater by locating treatment CW in sites that can collect wastewater by gravity. The location of two new CW envisaged allows also the local
reuse, that is not possible in the area of the existing CW. The option that reaches the best ranking, envisages the collection of a small part of the wastewater
on the old treatment system. This solution showed to be the best trade off between environmental and economic criteria and seems to be more practical
and acceptable considering also that the old system need some interventions for its rehabilitation.
ZEM
Three alternatives have been developed, with different options of wastewater treatment, as reported in the following pictures.
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For this case the Alt 2 has been ranked as the optimal one, even if the Alt 3 reaches
similar results for most of the indicators and appears to be better performing for health
issues, environmental impact and technical aspects, while it’s only slightly lower for the
social and cultural issues as also for the economic estimations. If the stakeholders can
find coverage for the costs of Alt 3, this one should be chosen as the optimal one, having
instead a second chance with Alt 2.
From a technical point of view these two alternatives are quite similar, both are applying
water saving measures to reduce the amount of water to be treated and the treatment
method is exactly the same, the only difference being the more decentralized approach by
the splitting of the treatment in 2 different locations (alt 3) instead of a single one (alt 2).
A further alternative to be evaluated before to take a final decision about the future plans
for the sanitation of the ZEM settlement has been launched 2014 by ONAS. It concerns
the finalization of the wastewater treatment strategy in the Governorate of Nabeul (Etude
du plan directeur de l’épuration des eaux usées dans le gouvernorat de Nabeul): the
objective is to regroup the rural settlements together and create a treatment pole (>4000
inhabitants) with one WWTP and for our case, the study proposes to regroup the ZEM
and Boukrim and construct one centralized WWTP. The total population is about 8000
inhabitants for the two settlements.
For the evaluation of this other alternative, that is someway comparable to Alt1, is essential
to consider the investment and maintenance costs for the sewer network and connections
that are highly impacting in a negative way on a final ranking based on a MCA process, as
it is evident by the comparison of the economic aspects for the Alt 1, 2 and 3.
Thus, for this new proposal also, the comparison must consider these investments
and operational costs, putting into account the higher operational costs linked to the
technology suggested by study (low load activated sludge system). This centralized
alternative should be compared to another alternative, completely centralized or mixed
with Alt2, where also the Boukrim settlement has a local decentralized treatment by
natural systems (CWs).
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Figure 12: Alternatives 1, 2 and 3 in the ZEM case study
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1.5 Lazio (Italy)
The Lazio Region, in central Italy, is a water rich area, thanks to the good quality of the waters coming from the nearby mountains of Abruzzo (the Region
at the eastern border of Lazio). The northwestern part of the region is volcanic and rich of groundwater and lakes, while in the South, the Lepini Mountains
feed a good quality acquifer that give life to springs in the alluvial plain of “Agro Pontino”.
Nearly 600 millions of cubic meters are yearly distributed for urban uses in Lazio, most of them in the Province of Rome.

1.5.1 Description of the sites
Two pilot area have been identified, both in the Province of Latina: the Municipality of Norma and
the coastal village of Borgo Sabotino, in the Municipality of Latina (see following map).
Norma is a small village of around 4.200 inhabitants located at the top of a steep hill at the foot
of Lepini Mountains. Its territory is mainly impervious except for a few flat areas located to the
south of the hill that hosts the urban centre. Considering a population of 4200 inhabitant, a flow of
18 l/s corresponds to 370 litres/inhabitant per day, a quite huge allowance for such a small town,
with very few non-domestic users. One of the issues to be considered by the present study is,
therefore, a more rational water distribution and water use. Due to the lack of affordable data on
water consumption of local households, is not clear if such a large pro-capite water allowance is
due to leakages in the distribution network or to excessive water use. According to some interviews
made with the representatives of Latina’s Municipality, both aspects were in need to be improved.
The town of Norma, due to its morphology, is also affected by road flooding, during heavy rains:
another issue to be considered by the study is the urban runoff management.
Borgo Sabotino is a neighbourhood of the Municipality of Latina located along the sea, southwest
of the Latina urban center. Originally was one of the several small rural villages built immediately
Figure 13: Tle location of the two study area in Lazio Region.
after the reclamation of the “agro pontino” operated by the Italian government in 1929. The major
problem of the water management in Borgo Sabotino concerns the wastewater treatment: presently
around 5000 inhabitants are not linked to the existing sewage network. Acqualatina, the water management body of the Province of Latina, plans to enlarge
the existing sewage network to collect all the present population. However, due to the scattered urban sprawl, the extension of the sewers is not neither
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easy nor cheap. The SWMED feasibility study, therefore, has been oriented to find alternative solutions for the decentralized wastewater treatment in order
to verify if these could allow a more sustainable approach.

1.5.2 SWM solutions proposed
According to the analysis of the data collected and the needs emerged during the meetings with local administrations and stakeholders some issues appear
to be of general interest for the whole area of Latina province:
1. Reduction of water losses in the distribution network and the upgrading of the effectiveness of the water pumping system
2. Reduction of water consumption by the final users (pilot area of Norma, but also other small centres)
3. More sustainable urban drainage systems
4. Decentralized wastewater system through constructed wetlands
Among the SWM solutions already presented, the ones proposed for the Lazio case studies have been:
• Water saving measures
• Rainwater harvesting and SUDS
• Constructed wetland
To face problem 1 some new technologies have been identified by Regione Lazio team.
Solutions to reduce water losses: innovative technology to fix leaking pipes
LEAKCURE is a project co-funded by the European Union within the CIP Eco-Innovation initiative of the Competitiveness and Innovation Framework. It
aims at the market uptake of a trenchless method of repairing small water pipes leakages with trenchless technology and without previous detection. It
is run by a company that developed curapipe , an innovative Trenchless Automated Leakage Repair (TALR) that repairs leaky holes and cracks in urban
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water pipes that normally remain undetected by existing detection technologies. With TALR, water utilities can dramatically reduce leakage in urban water
distribution networks with minimal disruption. Curapipe’s TALR solution is a low-cost alternative to water mains renewal that can be rapidly deployed. This
technology does not require leakage detection or location, it self-penetrates the leakage to seal and permanently cure it.
Integrated monitoring of groundwater status, well functionality and pumping effectiveness: the smartwell technology
A real time monitoring of water availability (flow for surface water and groundwater level) is more and more important for a correct and rational management
of the water resources. Edillio SRL, o SME based in Rome, together with the University of Rome La Sapienza did recently develop a computer based system
(SmartWell) applicable to existing wells. SmartWell, integrated with specific sensors, provides a real time flow of information on groundwater quantity (flow,
level) and quality (conductivity, pH).
Equipping an existing well with a Smartwell system allows early warning strategies and elaboration of plans to prevent water shortage or sanitary risk
due to contamination. In respect of what above, the implementation of a regular monitoring of the work will be the tool for optimal use of pumped water. In
particular, the cost of those assets will be amortized by the savings on exercise expenses compared to a situation of failure of the system. Extending the
example of the works of uptake in all phases of the management and disposal of water resources, it is possible to obtain an estimate of the potential savings
and optimization opportunities that lie ahead with the integrated System “Smart Water Manager”.
A list of SWM solutions proposed in the Lazio Region case studies is reported in the following table.
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Table 5: SWM solutions proposed in Lazio case studies.

Applicability
in the region

Diffusion in the region

Water saving devices

++

+

Network rehabilitation by Trenchless Automated Leakage Repair

++

-

Groundwater monitoring (smartwell)

++

-

Rain water collection and reuse

+

-

Rain water management (SUDS)

++

-

Water saving devices

++

+

Constructed wetlands for decentralised wastewater treatment

+

+

SWM Technical solution

Remarks/comments

CASE 1 Norma

CASE 2 Latina – Borgo Sabotino

++ applicable without constraints / very diffused
+ applicable with constraints / used in some cases
not applicable / not used

1.5.3 Main results of the study
Norma
4 alternatives have been envisaged for the town of Norma, beside alternative 0, different in terms of extension of distribution pipeline rehabilitation (10,9 km
versus 5 km) and extension of water collection systems (8 reservoirs versus 4 reservoirs).
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The 4 project alternatives appear to perform quite similarly. All of
them have a better performance compared to the alternative 0,
even though, obviously, the alternative 0 is the less expensive.
The best performing alternatives are the ones that envisage the
most complete action on rainwater management (alternatives 2
and 3). They have higher scores for the environmental impact,
due to the positive effects in terms of water consumption (due
to the availability of rainwater for non-potable uses), of runoff
management and on landscaping. They also have good
performance on economic/financial indicators, due to the capacity
to support the local economy: in fact, design and implementation
of innovative solution for rainwater management rely mainly on
local enterprises.
The Alternative 4, that envisages 100% of the pipeline rehabilitation
and only partial intervention on runoff management, also has a
very good performance: it reaches good scores in environmental
protection and local economy, but, being less expensive, its final
total score is slightly less than the Alternative 3.

Figure 14: The rainwater management facilities envisaged for Norma

The four alternative are very similar for what concern health, technical and social issues: solutions envisaged in fact does not affect significantly such issues,
and their performance is very similar to the Alternative 0.
The optimal alternative, according to the analysis done, is the Alternative 2 that envisages the complete rehabilitation of the pipelines distribution and
the most extended action of rainwater management and reuse. The environmental benefit that the proposed solutions could reach are very important,
compared to the costs.
Borgo Sabotino
4 alternatives (in addiction to alt.0) have been developed for the Borgo Sabotino case study. The scenario “zero” considers the current situation (no
connection to the WWTP and no upgrading). In the remaining options, we have compared the centralized approach of the preliminary design made by
Acqualatina, with other alternatives envisaging the realization of decentralized natural systems for the eastern area of Borgo Sabotino (about 5000 p.e.)
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Figure 15: Alternative 1 (the most centralized) and alternative 2c (the most decentraliezed) of Borgo Sabotino case.

The comparison among different alternatives in the case study of Borgo Sabotino shows a very clear framework. Alternative 1, that envisages the construction
of a new network of sewers to connect untreated settlements to the existing treatment plant is, by far, the less performing alternative: it scores slightly
better than Alternative 0. In fact its performance is significantly better than alternative 0 for environmental and economic indicators (due to its effects in
reducing water pollution and promoting local economy), but its high costs compared to the “do nothing” alternative reduces the difference between the two
alternatives.
The decentralized alternatives have the best performances on the environmental indicators, adding the creation of new habitat to the capacity to treat
wastewater. They also show good performance – as alternative 1 – on economic indicators, due to the positive effect on local economy of the construction
works and of the improvement on water quality.
The higher performance of alternatives 2a, 2b and 2c on social indicators are due to the opportunity to use the constructed wetland for educational
purposes: in fact, in many cases such systems are equipped with informative notices and visited by schools and NGOs for environmental education.
Among the three decentralized alternatives, alternative 2c – the most decentralized that envisages the construction of 6 different wetlands and the minimum
length of sewers – is the best performing, being the less expensive.
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1.6 Palestine
Through the WP 3 analysis carried out in Palestine, typologies of settlements able to represent the most frequent water management problem in the country
have been identified. The selected typologies are:
- a small municipality with partial existent facilities;
- a refugee camp;
- a rural region with scattered villages.
All the case study area have been slected in West Bank; no area has been selevted in Gaza to avoid to logistic difficulties due to the well known political
problems.

1.6.1 Description of the sites
The small municipality identified for the study is Bani Zaid, a small town in the Ramallah and al-Bireh Governorate in the north-central West Bank, located
27 kilometers northwest of Ramallah, about 45 kilometers northwest of Jerusalem.
The type of settlements is rural, with a population of 5515 inhabitants. A growth factor of the population has to be taken in account in the feasibility study;
according to national demographic data a population Growth Rate of 2.3% (up to 2016) and 2.2% (from 2016 up to 2031), has to be expected. It means that
the population could reach a total of 8700 inhabitants in a 10 year medium term scenario and 10800 in a 20 year long term scenario.
The average water pro-capita consumption for domestic purposes: 70 l/c/d and the existing facilities are:
-

a partial sewage system 2000 m length, where up to now 100 households are connected
a small wastewater treatment plant designed for 1400 persons (upflow anaerobic sludge blanket digestion, UASB).
several percolation pits that permit the disposal of most part of the wastewater under the ground for the household not connected to the sewer
rainwater harvesting, a practice well diffused in the site.

Faria Refugee Camp is considered the main refugee camp in Tubas governorate. It is located nearly 15 kilometers south of Jenin city and nearly 3
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kilometers south of Tubas town. The camp was established in 1948
for the Palestinian Refugees after the Israeli Arab war in 1948. It
is constructed on area of 2.5 km2. The camp has a population of
nearly 6500 inhabitants. Population density in the camp is 2600
person per km2. The average number of household is nearly 1148
house and average family size is nearly 5.5 persons. It is expected
that population in the camp will reach nearly 9000 people in the
year 2020.
The camp has sewage system but has no wastewater treatment
plant and collected wastewater from the camp is flowing freely
downstream causing some pollution to local water sources and
agricultural land. It also has potable water network supplied from
local Tubas Municipality well which produces nearly 0.6 MCM /
year used mainly for drinking purposes. Average water per-capita
consumption for domestic purposes is estimated at nearly 60 l/c/d.
Jenin rural area is a large community of 12 villages located
northwest of Jenin city. The most important village is Rumana.
Figure 16: Area served by the Joint Water Service Council
The population is distributed in 10.000 households, with a total
number of person of 50.500. Each village has a population in the
range of 3000-5000 persons: currently Rumana village counts
3500 persons. All villages have unified their water services under one joint water service council. They purchase water from the Israeli company through
West Bank Water Department in bulk and distribute it to the customers in the 12 villages. They have no sewage system and all households uses percolation
pits as the mean to dispose of sewage. The site has potable water network and they use rainwater harvesting at household level used for drinking as well
as other uses.
No WWTP are present in the area; moreover in all the village the sewer is absent.
The pro-capita consumption is very low, about 43 l per capita x day; Also in this case, a grow-factor has to be applied to the number of persons: according to
PCBS data, the Consultant assumes a population Growth Rate of 2.2%, with potentially the possibility to reach in 10 years a total number of 63400 persons,
and almost 80.000 n 20 years.
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1.6.2 SWM solutions proposed
The dry climate of the middle east region historically brought local population towards a careful use of water. Water availability in Palestine is also affected
by the well known political problems and therefore several SWM practices are already diffused in the region.
In Tubas and Jenin areas water saving tools are already promoted by PWA and commonly in use by domestic housholds. The practice of rainwater
harvesting is quite diffused, but we have also to consider that during the dry season the quantity of rainfall are very limited.
Water supply system should be enhanced by the grey water separation and treatment; this approach is well accepted by the population and there are
several examples of successful installation both at a household level and at a small village level.
Also the reuse of treated wastewater is quite diffused in Palestine at a municipality level, but the successful of the practice and the acceptance by farmers
depends on the real availability of water in the area and its cost; where water is distributed at acceptable costs and in sufficient quantity, the farms are not
interested in use treated water. In this case treated water could be a good opportunity for public area irrigation.
Adequate drainage of runoff water during storm events is also an issue to be considered, given the hydrogeological characteristics of many areas; therefore
the implementation of sustainable urban drainage system could be recommended in order to reduce erosion issues.
Here below a brief list of the tools suitable for the Palestinian territory and related cases studies, with some consideration about applicability and diffusion
in the region.
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Table 6: SWM measures applicability and diffusion on Palestine.

Tool

Scale of application

Water saving devices

Single household

Rain water harvesting

Single or group of
households

Applicability in the region

Diffusion in the region

Remarks/comments

UASB and CW for mixed
(black and grey) sewage
treatment

Village or portion of village

Applied in Palestine

Widely applied

Low Cost

Grey water Treatment - UFGF

Single or Multi Household

Applied in Palestine

Applied

More Socially Acceptable

Household, Public area

Applied in Palestine

Applied

More Socially Acceptable

For public green area

Applicable

Few expereinces

Not always socially
accepted

Treated Grey water Reuse
Wastewater reuse

Considered that water saving and the use of non conventional water resources (rainwater and treated greywater) are measures already in use in Palestine
and show and increasing trend of appication, the feasibility studies took into account the effects of such practices in terms of water availabilty, and focused
on the most critical issues emerging from the analysis of the case study areas: the lack of proper treatment of wastewater. Therefore alternatives developed
in all case study areas have been aimed at comparing different treatment solution, and possibily reuse, in the three study areas.
Beni Zaid
In the alternatives developed, the enhancement of wastewater treatment has been envisaged, considering the progressive increase of connections to the
sewer. In the evaluation of the possible solutions, the benefits of water saving devices and greywater reuse in terms of hydraulic and organic reduction has
been considered.
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Possible solutions that have been analyzed are:
1. connection to the existing WWTP of total 2300 p.e.
2. Expand Existing WWTP to 7000 p.e. (10.800 in 2035) by adding a conventional Constructed Wetland (Hibrid horizontal and vertical flow CW) to the
existing system (UASB)
3. Expand Existing WWTP to 7000 p.e. (10.800 in 2035) by adding a Aereated Constructed Wetland CW to the existing system (UASB)
4. Introduce Membrane Based Treatment and upgrading to 7000 p.e. (10.800 in 2035)
Faria Refugee Camp
Water saving and rainwater harvesting are already practised in the area, where pro capite water consumption is very low (60 l/c/d). Currently no WWTP are
present in the area, nor for the Refugee Camp neither for Tubas city. Faria Camp has a sewer network that cover approximately the 80% of the population.
The total n° of inhabitants of Tubas is 24,594, of which 25% are in the refugees camp, i.e. 6149 distributed in 1148 households (5,35 person/household).
Two options, beside alternative 0, have been analyzed:
• The realisation of a CW nearby the Camp to treat the population of the camp only (expected to reach more than 9500 inhabitants in 2035)
• The collection of wastewater to a wider area where a larger treatment CW can be built, that can serve Faria Camp and treat also the wastewater of a
suburb of Tubas (total capacity expected in 2035, around 15000 inhabitants)
Jenin Rural Area
In Jenin area water consumption is presently less than 50 l/c/d, the minimum pro capite availability that should be provided according to UNEP standards.
Therefore, the study has been focused on different solutions for wastewater treatment: a decentralized option (1 teatment system for each of the 12
village, using an anaerobic treatment, with the aim to strongly reduce organic and solid load, followed by a hybrid wetland) and a more centralized option,
that envisages collection of groups of 3 vilages to 4 treatment plants (for each plant an anaerobic treatment has been envisaged followed by an aerated
engineered wetland in order to reduce the footprint of the plants).
Both alternatives have been developed with the further option to reuse or not the treated wastewater.
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1.6.3 Main results of the study
Beni Zaid
The best alternative is the Alternative 2 (envisaging a new hybrid CW), although it should be noted that the difference with the alternatives 3 (envisaging
an aereated CW) is very limited; therefore the final choice should depends by the real availability of the land and by an accurate survey. Alternative 1
(envisaging the collection of more wastewater to the existing plant) reach a high ranking, mainly due to the low investment cost, but it also to be considered
that in this alternative the wastewater treatment coverage remains very low.
MBR solution envisaged by Alternative 4 should be considered only in case of very limited available land, due mainly to the higher cost of maintenance, to
the need of spare parts and to the high power consumption; sludge drying reed could allow to reduce at least the quantity of surplus sludge to manage and
to recover nutrients for agriculture.

Figure 17: Alternative 2 (new CW, top) and alternative 4 (MBR, bottom) developed for Beni Zaid.

Faria Camp
In the following pictures the two alternatives developed to treat wastewater of the Faria Refugee Camp are reported.
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In this case both alternatives allow to reach a good
overall ranking. In fact the only issue could be the real
availability of land to be pursued to realize a decentralized
treatment for the Tubas suburb rather than to collect it
to the same treatment system of the Refugee camp.
In terms of costs, considered theflexibility of the CW
technology, there’s no advantage in collecting all the
wastewater to a single plant, takin into account the need
of a longer pipeline for the centralized solution.
Jenin rural area
Figure 18: The two treatment alternatives developed for the Faria Refugee Camp.

In this case the “wastewater reuse oriented” solutions
seems to be more effective than the “discharge oriented”
solutions, due to the particular characteristics of the territory and to the high cost of the water for agricultural purposes. In this sense a semi-centralized
option, connecting as more as possible near villages, could probably allow to manage better the treatment plant and the reused wastewater, even though
the difference between the alternative that envisages semicentralized treatment and reuse and the one that envisages decentralized treatment and reuse
is almost insignificant.

1.7 Ragusa (Italy)
The Municipality of Ragusa has a territorial surface of 442 Km2 and a resident population of 73.333 inhabitants (official data – ISTAT 2010).
Drinking water resources actually available and used by Ragusa’s municipality is constituted entirely by groundwater (wells and springs) except for Borgo
San Giacomo, supplied by Santa Rosalia’s dam, on Irminio river. Per capite water consumption is quite high: more than 180 l/c/d, not considering the huge
amount of water loss by the distribution network.
Ragusa’s urban centre is served by two wastewater treatment plants (both activated sludge) located in Contrada Lusia where are collected also the
wastewater of Ragusa’s industrial area.
Case studies area have been identified to represent typical water and wastewater problem frequently encountered in Sicily: new urban settlements to be
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designed ina more “sustainable” way, isolated rural villages not served by treatment plants, touristic settlements on the seaside, with both problem of water
distribution and wastewater treatment during the summer, due to the growth of presences (holiday’s homes).

1.7.1 Description of the sites
New urban settlements: Soraya and Doriana
Soraya’s cooperative is planning a new settlement located in C.da Selvaggio (Ragusa). The surface of the settlement is about 7000 m2 where 20 lodgings
are expected to be built, grouped in 10 small double family houses of 70 m2 each, two floors and a garage. Each building will also have a garden area
extended between 300 and 600 m2.
Another planned settlement will be built by Doriana cooperative in C.da Cisternazzi (Ragusa). The surface occupied by Cooperative Doriana is about 18000
m2: the project plans the realisation of 18 buildings composed by two or three duplex apartments, making a total of 48 double family small houses of 95 m2
with two floors and a garage of 18 m2. Green area can have a
variable surface from 45 to 500 m2.
Borgo San Giacomo is a hilly rural settlement located at 500
m over sea level in the north of municipal territory, it’s 18 km far
from Ragusa’s urban centre and counts about 500 inhabitants.
Village households are served by a rural aqueduct that provides
potable water come from the S.Rosalia reservoir nearby. Water
consumption has been estimated at an average of 100 l/
person/day. There is no sewage network, and wastewater is
accumulated in the old cistern, once used to collect rainwater
and now used to store wastewater. Family wastewater storage
are emptied via trucks. The frequency of wastewater transfer
depend on the number of inhabitants and the size of the
tanks; the municipality provides the service of trucks to empty
wastewater tanks for resident population of San Giacomo at a

Figure 19: Map of the San Giacomo Village, near Ragusa.
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regulated cost, based on the income of the resident family. Cost per household is difficult to estimate because is related to the dimension of the tank, to the
frequency of emptying and to the income of the household. Considering a production of 100l/person of wastewater per day and a household of 4 persons,
the annual production is 150 m3/year. Considering a 10 m3 capacity of the truck, it means 15 transfer per year; assuming for a rough estimate an average
cost of 25 € per transfer, it means 375 €/year per household.
Villaggio Cerasella (Marina di Ragusa)
Villaggio Cerasella is one of the numerous settlements of recent realization, illegally born in 80’s along the sea, without any water management and drainage
system. All year residents are about 60, while during vacation period population reaches 800 units. As the most of Marina di Ragusa illegal buildings,
Villaggio Cerasella is composed by single family small houses with one or two floors and garage. The village is not served by a distribution network and
Cerasella inhabitants provide autonomously drinking water through tankers’ service to 15000 l, on average 4 times a year, and in particular 3 times in the
period of July – August and one time in the rest of year .
Considering 205 houses, water consumption for each house, in the period July – August, is about 153.750 l/day for the village, with an average water
consumption for each inhabitant of 190 l/day.
Some practices for the rainwater reuse for irrigation purpose, have been developed by inhabitants, but it’s not diffused in the entire village.
Villaggio Cerasella hasn’t drainage system, wastewater management takes place through Imhoff tanks, which normally are emptied two times per year,
through private enterprises for the non residents, while for the resident, through a cheaper municipal service.

1.7.2 SWM solutions proposed
In all the areas should be planned the promotion of the water saving kits, as water diffusers, dual flush button and also system of rainwater harvesting to
encourage the water reuse. Furthermore water supply system should be enhanced by a grey and black water separation system in order to pipe grey water
into a treatment plant and black water pipe to the existing municipal water wastewater plant of C.da Lusia.
Taking in account the 3 cases study, the following solution can be proposed:
- concerning Urban Residential areas, the recommended solutions are to be addressed to the grey water separation system for improving the reuse at
domestic level;
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- having to do with the Rural Agglomerations the main problem to tackle is related to the absence of a drainage system that should be solved building
a constructed wetland plant in order to improve the adoption of more sustainable solutions and reuse of water, also in agriculture, the main activity
around the village;
- the Coastal Agglomerations have to face the problem due to the absence of connection with the main facilities of the close city, thus, a large water
saving campaign is proposed or supporting the adoption of sustainable solutions for domestic water reuse, as water saving kits, separation of grey
and black water and storage of rainwater.
Furthermore the remarkable inhabitants’ fluctuation in the summery time implies the necessity to adequate the water related facilities in order to maintain
efficient the system during the entire year, preventing during summer period a water resources surplus in residential zone and a deficit in the coastal zone.
An adequate system of water recovery and reuse could help competent authorities and citizens to tackle the problem of wastefulness of drinking water,
saving a quantity of water enough for avoiding the periodical deficit, for example in august.

Table 7: SWM solutions proposed in Ragusa case studies.

Applicability
in the region

Diffusion in the region

Water saving devices

++

++

CW for greywater

+

-

SBR for greywater

+

-

Rainwater harvesting - filter

++

++

Rainwater harvesting - raingarden

+

-

++

-

SWM technical solutions

Remarks/ comments

CASE 1 URBAN RESIDENTIAL AREA – Buildings Cooperatives

CASE 2 RURAL AGGLOMERATIONS – Borgo San Giacomo
Water saving devices
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SBR

++

-

CW for wastewater

++

+

Treated wastewater reuse in agriculture

+

-

Water saving devices

++

-

Centralized approach (connection to sewer of Marina di Ragusa)

++

++

Constructed Wetland

++

-

CASE 3 COASTAL AGGLOMERATIONS – Villaggio Cerasella

++ applicable without constraints / very diffused
+ applicable with constraints / used in some cases
not applicable / not used

1.7.3 Main results of the study
Urban settlements Soraya and Doriana
3 alternatives have been developed, beside alt.0, for both new settlments:
• Alt.1 envisaged rainwater harvesting only
• Alt.2 envisaged greywater treatment and reuse
• Alt.3 envisaged both rainwater harvesting and greywater reuse
The best alternative is the Alternative 2, although it should be noted that the difference with the alternatives 1 and 3 is very limited. From the point of view of
the health, technical, social and environmental impacts the three alternatives are essentially equivalent, but the alternative 2 presents the main advantage
in economic terms, due to the significant environmental advantages with a small increase in costruction and maintenance costs. Alternative 1, envisaging
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rainwater harvesting only, doesn’t allow the coverage of irrigation and toilet flushing needs during the dry summer season; the recovery of the grey water
envisaged by Alt.2, allows to fully cover the consumption of toilet and to provide enough water to satisfy about 50% of irrigation needs during the summer
months, without the need of large storage tanks that represent a significant item of cost. Furthermore the recovery of the greywater allows to greatly alleviate
the hydraulic load conveyed into the sewer and to reduce the treatment cost.
Alternative 3 allows to fully cover the irrigation needs, but the additional cost are quite high compared to the small additional water volume available;
therefore a different design of the green area may be more sustainable, with the aim to reduce lawn surfaces in favor of less water demanding solutions.
The benefits of grey water recovery are even more evident, when there is available space, providing for natural treatment technologies, such as constructed
wetlands, which have lower costs of investment and management.
Borgo san giacomo
To find a solution for the wastewater treatment of Borgo San Giacomo 4 alternatives have been developed, (beside Alt.0 – do nothing – that is been
considered not acceptable by local stakeholders, since it has a very high disposal cost for users).
• Alt.1 treatment by a Sequencing Batch Reactor (an activated sludge biological treatment easier to manage compared to conventional plants)
• Alt.2 treatment by CW
• Alt.3 treatment by CW together with diffusion of water saving tools to reduce water consumption (and consequently the wastewater to be treated).
• Alt.4 As for Alt.3 but envisaging also reuse of treated wastewater for irrigation
In this case study, the optimal solution is the Alternative 3, although with very minimal variance compared to the alternatives 2 and 4. So the most important
result seems to prefer low-tech solutions for the treatment of municipal wastewater originated from small decentralized agglomerations, compared to more
compact solutions but with an higher technological level (Alternative 1, SBR), which require higher management requirements both from technical and
economical point of view. Moreover, the use of natural technologies for agglomerates below 2000 inhabitants is also encouraged by the current Italian
legislation and it has widely correspondence in the concept of “appropriate treatment”.
In the best alternative (No. 3) there is only the addition of water-saving devices; the promotion and the use of water saving devices at low cost, has always
an effect on the sizing of the treatment system, so it should be encouraged.
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Finally, as regards to the alternative No. 4 which also includes the re-use of wastewater, the plant designed for re-use, pursuant to Ministerial Decree 185/03,
has a higher cost and complexity. The treatment costs for m3 are higher (approximately 20%) compared to treatment costs for m3, if the water is discharged
in a water body.

Figure 20: The design scheme of CW to treat San Giacomo wastewater; up: the seimpler scheme of the system in alt.3; down: the more complex scheme of alt.4.

A deeper analysis of the local context from the hydrogeological point of view, is required: in fact the lack of a water body able to receive the treated water
may influence the choice between alt.3 and alt.4.
Villaggio Cerasella
3 alternatives have been developed for Villaggio Cerasella
• Alt.1 construction of a pipeline to bring wastewater from the Village to the existing treatment plant in Marina di Ragusa
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• Alt.2 realisation of a CW for the local treatment of wastewater
• Alt.3 realisation of a CW for the local treatment of wastewater together with diffusion of water saving tools and of greywater treatment and reuse at
household level.
In this case study, the alternative 0 – do nothing – is not practicable since
a sewage collection and wastewater treatment is mandatory by law. The
alternative of collecting Cerasella Village to Marina di Ragusa WWTP
(Alternative 1) seems to be less cost-effective than alternatives 2 and
3 that provides a decentralized WWTP, mainly because it requires over
4 km of sewer along public roads. The alternative could become more
convenient from the economic point of view if all the other neighbouring
towns are connecting to the same plant, but in this case should be
required also an up-grading of the treatment plant that already works at
the limits of its potential during the summer.

Figure 21: scheme of a family (4 people) greywater treatment and reuse system.

It will be carefully evaluated from the point of view of local planning, if
it is better to pursue a centralized approach, or if it is better to follow
the opposite path, keeping the existing sewage treatment plant and trying to reduce the loads to it through the implementation of decentralized natural
treatment systems, characterized by low cost of investment and management, and through the promotion of large-scale water-saving devices and practices
to reduce the volume of water discharged into the sewer.
In this case, the optimal alternative is n ° 3, which couples the adoption of water saving and greywater reuse to a natural purification system for Cerasella.
Greywater treatment plant at household level (4 p.e.), composed by a degreaser, a little HF constructed wetland, a storage tank and a dual network for
WC can cost approximately 5-6000 € and it allows a saving of 200 liter/day for toilet flushing beside making available other 200 liter per day for irrigation. it
means that the household will save 200 liter per day to buy the water for potable uses and 400 liter per day to dispose it by trucks.
The last option (alt.3) has a positive effect also on the dimensioning of the decentralized constructed wetland.
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Final Report on the settlements’ adaptation to SWMED solutions in the project taget areas of Palestine and Tunisia
Introduction

M

ost of the Southern Mediterranean Countries have undergone a profound change in the last five years, which affected the economic, social and cultural
life of their citizens. This change in some countries turned out to be an unrest clearly linked to economic weaknesses as underlined by the European
Commission1. Many of the economies of these countries are characterized by an unequal distribution of wealth, insufficient social and economic reform,
limited job creation, weak education and training system, which do not produce the skills needed on the labor market2. In response to this, the EU has been
promoting relevant initiatives in that area since 2011 through a “Partnership for democracy and shared prosperity” based on three elements: 1) Democratic
transformation and institution building; 2) support to the civil society and 3) sustainable and inclusive growth and economic development3.
This approach concretized in the regional co-operation with the South Mediterranean countries within crucial and sometimes vulnerable sectors such as
the fight against climate change, the environmental protection and the sustainable communities. The ENPI Programme, which is the legal base for the
assistance to the ENP countries and Russia, supporting the agreed priorities in the ENP action plans, turned out to be an efficient tool for the sectorial
technical assistance. Within this Programme framework, the SWMED project has aimed to tackle a challenge common to the Mediterranean basin as the
increasing water scarcity mainly resulting from the climate change and rapid population growth, taking into account the related socio-economic problems
of this phenomenon.
In the Communication titled “A new response to a changing neighborhood”, the EC emphasized the need for the EU and partner countries to pursue a high
level of the environmental protection aimed at enforcing higher standard of water quality, improved environmental governance, higher resource efficiency,
protection of biodiversity and ecosystems and supporting the necessary infrastructure investments4.
On the other hand, based on United Nations estimates in 2006, the population of the region will reach about 255 million inhabitants in 2025, out of which
179 million people will be living in urban centers in this region (UN 2007). The combined impact of these factors coupled with overexploitation and pollution
1

2
3
4
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A partnership for democracy and shared prosperity with the Southern Mediterranean. Joint Communication to the European Council, the European Parliament, The Council, The
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of water bodies: trans-boundary nature of major resources and vague governance setup, especially in the Middle East and North Africa (MENA) regions,
make water supply and sanitation a primary issue for health, economy, environment and social stability.
The main challenge in the region has always been matching demand with supply; ensuring the availability of sufficient water quantity and adequate quality
at the right location and the right time, and at a price that people can afford and are willing to pay. In this context, the use of appropriate technologies plays
an important role. To better understand which solutions can be most suitable for each kind of social group or settlement, a detailed socio-economic survey
has been conducted in six different areas in both, Palestine and Tunisia, under the SWMED project.
The current paper summarizes the main findings of the socio-economic survey conducted with the aim to collect baseline socio-economic information in
order to choose the appropriate sustainable water management (SWM) solutions that can be implemented in various settlement typologies in the region,
selected in the view of the main results of this survey.
Methodology
PHG identified three target areas in Palestine: Bani Zaid, Tubasand Jenin, (Figure 1). CERTE has also identified three communities in North of Tunisia:
Chorfech 24 (governorate of Ariana), Zaouiet El Mgaiez, ZEM) (Governorate of Haouaria) and Bardo Center (governorate of Tunis). The latter is an urban
area while the first two are in rural areas. The selected criteria to identify different typologies of settlements aimed to highlight differences about water
supply and wastewater management system, treatment and wastewater disposal (sewer network, wastewater treatment system, drains, etc). Both PHG and
CERTE used a semi-standard and structured questionnaire, to collect data from resident population5, according to a purposive sampling procedure which
took into account several factors, such as the type of community (small municipality with partial existent facilities; refugee camp; rural region with diffused
villages) and the quality of connection to the water and wastewater networks.
In the presence of interviewers, the questionnaires were distributed to and filled by 132 households in Palestine and 84 households in Tunisia, who are the
most appropriate referents to show the needs and problems experienced by the entire family within each community. In Tunisia the ratios of interviewers
are 46%, 32% and 22% respectively for ZEM, Chorfech and Bardo. The head of household was the main referent to provide the information in both Tunisia
and Palestine where all interviewed people in Tunisia comprised of men only while 87% of the interviewees in Palestine where men and 13% were women.

5

The approach adopted follows the lines of quantitative research, and the empirical basis has been designed and built according to sampling criteria coherent with the exploratory objectives
of the study. In fact, as the survey did not seek to reach statistical conclusions, but it aimed to point out water and sanitation problems in some areas and communities (in function of the
wider objectives of the SWMED project), a non-probability sampling strategy was more suitable.
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Figure 1: Target Areas respectively in Tunisia and Palestine.

Main Results of the socio-economic survey
Results obtained from the survey in both, Palestine and Tunisia, showed slight differences an some similarities in many aspects, as the characteristics of
societies as well as the type of problems and solutions are nearly similar. It was realized that families with more than 5 persons are higher in Palestine
(40,2%) than in Tunisia (51%). In urban area (Bardo), the family is composed of an average of 3.6 peoples.
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At the same time the majority of interviewees (more than 80%) in both, Palestine and Tunisia, own the house where
they live. The household characteristics vary according to the number of rooms range: from 3 to 4 in Palestine; from
3 to 5 in Tunisia. However, nearly 75% of houses in Tunisia and 54.5% of houses in Palestine have at least one
toilet (nearly 42% of houses in Palestine have two ones). All the toilets in Palestine connected to flushing system
the majority of which is dual flushing while 65.5% in Tunisia are connected to dual flushing system.
The socio-economic status of families ranges between low/medium level in Palestine and Tunisia, where most of
the families (86,4%) have 1 or 2 employed persons at most. The monthly income of 79% of the Palestinian families
varies between 1200 and 2000 shekels (250 - 450 Euro) and nearly 75% of the Tunisian families is lower than
1200 TND (550Euro). The level of satisfaction from the water service was quite different. Tunisian respondents are
dissatisfied from the water quality (mainly hardness and salinity) they receive. Instead, Palestinian respondents
are satisfied. Moreover, nearly 61% and 31%of the respondents in Tunisia and Palestine respectively believe that
the water price is not adequate.
To this end it was realized that nearly 53% of the respondents in Tunisia and 90% in Palestine believe that it is
fair to pay for water services and they are paying their water bill (99% in Palestine). All Tunisian respondents are
paying water services unless they are using other water resources (ground water for ZEM: 51%) and are not
connected to the system. In fact, in both cases more than 70% of respondents indicated that they don’t know
how the water price is calculated and they would like to know what they are paying for. Water bill for nearly 80%
of the respondents in Tunisia is lower than 50 TND/ quarter (23 Euros) while it is below 100 ILS (22 Euro) in the
Palestinian case (Figure 4).
It can be noticed from the monthly water bills that nearly 77.3% of the respondents in Palestine who are mostly
considered low income families pay between 5 - 8% of their monthly income for water while 81.3% of the respondents
in Tunisia of the same category pays between 1 - 1.4% of their monthly income for water.

Figure 4: Monthly and quarter (Tunisia)
Water Bills.

The level of awareness related to water conservation is higher in Tunisia than it is in Palestine: 83% of respondents in Tunisia and 63% in Palestine
perceive the urgent need for water conservation. This aspect of course translates into the willingness to install and financially contribute to the installation
of water conservation devices in their households. The percentage of people willing to install and contribute in Tunisia was nearly 81% to install and 65% to
contribute to the cost while it was only 38%in Palestine. The level of wastewater services is also different in the two countries. The percentage distribution
among the different types of alternative sewage systems in Palestine shows that septic tanks are less used, while the number of percolation pits and freeflowing is higher (Figure 5).

SWMED PROJECT I-B2.1 – CONTRACT N°10/2177

51

This is an important aspect also for the level of the intervention to be tested in the target areas of
each country involved in the SWMED Project. In the Urban area (Bardo), 100% are connected to
the sewage network, Figure 7. In rural area, only 18% of ZEM are connected but without wastewater
treatment, the collected wastewater is discharged into the valley. Mainly, all the other interviewers are
using septic tank with potential and variable rate of percolation depending on the technical realization
of the tank. However, most of the respondents are using public or private services for emptying the
tank when necessary.
It was interesting to see that more than 50% of respondents in both, Tunisia and Palestine, are willing
to install grey water treatment units in their houses, 63% and 51% in Tunisia and Palestine respectively.
Moreover, Tunisian respondents prefer public sector to manage water supply, unlike the Palestinian
respondents who show more confidence in the private water management: nearly over 47%of the
Tunisian respondents prefer a public-private management (like the Palestinians interviewed), but a
good 40.5% want public water (instead, in the Palestinian case only 19% of respondents prefer the
public sector).

Palestine

Conclusions and Recommendations
It can be concluded that both simple and advanced solutions (such as tools for regulating the water
flow, shower diffusers, WC “Water Saving”, wastewater and greywater treatment and reuse systems,
rainwater harvesting at household level, etc.) responds sufficiently to the multiplicity and diversity of
needs of the different settlement typologies in the region and help them to improve their adaptive
capacity toward any potential changes resulting from climate and other changes.
Tunisia
It is clear that the type of solutions need to be adequate to each settlement typology in order to respond
to the specific problems they face. For example the proposed solution for Bani Zaid in Palestine to
Figure 5: Sewage Disposal Alternatives.
upgrade the connection to the existing treatment systems of an increasing number of households,
through new sewage systems or refurbishing existing wetlands, is more appropriate to eliminate the
frequent disposal of wastewater in the nearby land. A similar approach can be adopted also for Jenin area, even if the water consumption per capita is low
(43 l per capita per day), and simple methods to save water (tools for regulating the water flow, shower diffusers, WC “Water Saving”) can improve water
availability. Instead, Tubas (with Faria refugee camp), is particularly problematic area. It needs to be dealt with more promptly. This area has a good sewage
system but no wastewater treatment plant; so the proposed WWTP can take a number of advantages. Furthermore, it can use the existing sewage system
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adopting low technology treatment system with reduced maintenance costs (and low impact on a population still worried for water tariffs). It’s important to
remark that grey water treatment systems are perceived by a part of the population as costly and polluting, underrating devices that can be really proficient
in those areas.
Concerning ZEM in Tunisia, the availability of ground water and its use in main household activities by high percentage make the pressure on water low
and decrease de water bill amount (19,5 DT = 8,8 euros/quarter) despite the number of people by house (about 5). However, 92% are aware about the
necessity of water conservation and willing to implement waster saving devices. The main problem in this area is sanitation and adapted treatment solution
is constructed wetlands (CW) with low impact in the environment and low energy consumption. The implementation area of the CW can also lead to
potential reuse of treated water in the forest area. The survey concerned only a part of Chorfech24 which is not connected to the existing CW plant due
to highway splitting the village into two parts. One studied option is the realization of a sewer to connect the north part to the Constructed Wetland in the
South part, rehabilitating the constructed wetland and the final pumping station to relieve one of the most troublesome issue about water regarding the
absence of a sewage plant. This kind of installation will reduce the dependence of local inhabitants by percolation pits or septic tanks with positive impact
on environment and water consumption. However, a local CW for studied area appears more adapted as treated wastewater will be available for reuse in
agriculture. During the survey, interviewers are interested on rainwater harvesting in order to decrease the pressure in water supply used also for livestock
watering (increasing the water bill to 15euros as average by house and quarter). Instead, Bardo (an urban area with a good sewage system) needs
essentially to be accustomed to the kits permitting to save water, such as the segregation of grey water to be realized underground for the urban irrigation
reuse, the demonstrative green roofs with the purpose of rainwater harvesting and storm water peak reduction, and the application of water saving devices
(WCD) to all the household in the Bardo Centre. All these treatment systems can reduce costs of water (with a positive impact on a population still worried
for water tariffs). The widespread trust in WCD’s effects in ZEM and Chorfech, with high awareness of usefulness of the kits, seems to make unnecessary a
public promotion of the tools. However it is important to remark that grey water treatment systems is not accepted by a large part of the population in Bardo
(72%). However, this ratio decreases in rural areas until 20% in ZEM.
In the light of this discussion, that shows a low awareness about these devices, it could be useful to adopt a public campaign in target areas to clarify to the
people what profits they can gain from the use of this kind of water saving systems and from adopting more sustainable solutions to the various water and
sanitation problems they are currently facing.
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WATER TABLES 2013 - 2014

POLICY PAPER SVIMED
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Executive Summary
The study, based on a deep analysis on the water supply and wastewater management system, treatment and waste water disposal (sewer network,
wastewater treatment system, drains) of the three project target areas, illustrate the possible scenarios applicable to the three cases studies and the results
of the related feasibility evaluation.
The study was carried out with the strong contribution of local authorities and local community. Numerous meetings for the exchange of information
and sharing of solutions have been organized with Ragusa Municipality’s technicians (Integrate Water Service Sector 6 – Environment, Energy, Civil
Protection and Green areas and with Territorial Planning and Use Sector). Some information has been obtained directly through interviews with citizens
of the target areas, for allowing the approximation of some data (e.g. yearly consumption of water, wastewater treatment or number of house seasonally
occupied).
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For each case study, the choice of the optimal solutions is carried out through successive stages:
1.
2.
3.
4.
5.
6.

Draft feasibility evaluation: from a large number of possible interventions to few solutions, actually applicable.
Elaboration of alternative options (including Alternative 0 – achieve nothing).
Definition of sustainability criteria (environmental, social, economic).
Multicriteria analysis.
Discussion with stakeholders.
Identifications of the best solutions.

After the participatory process held by Svimed in the two years of project, and considering the need of Municipalities, Svimed presented a proposal for a
policy document with which urged municipalities to enter into their Building Codes certain rules and regulations aimed at increasing the sustainability of
water resources management. In particular to:
-

reduce water losses of supply and distribution networks;
optimize the management of water withdrawals;
calibrate water withdrawals to the actual needs of residential, industrial, agricultural;
encourage the reuse of treated wastewater.

Municipalities are primarily interested in measures to reduce water consumption, especially in simple interventions applicable in the existent buildings
(double flush, douche diffuser) and emphasized the importance of campaigns to raise public awareness to quickly improve the management of water
resources. Consequently, together with Ragusa Superintendence of Heritage and Cultural Activities, Ragusa Water A.T.O., Ragusa Civil Engineering
Office, Ragusa CNA – building sector, President of Ragusa Engineers Association, President of Ragusa Architects Association, University of Catania, NGO
Legambiente, they signed a political protocol, with Svimed, for integrating the proposed solutions into the existing building code.

Section I – The state of water and the table
A. The water management in your country and in your region
The overview of water resources and waste water disposal system in Ragusa, urban systems and economic and social activities developed in the target
areas of Ragusa, has been useful for identifying the three case studies (and their peculiar properties):
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✓ Urban Residential area: Building Cooperatives Soraya and Doriana
✓ Rural Agglomeration: Borgo San Giacomo
✓ Coastal Agglomerations with a high season inhabitants fluctuation: Villaggio Cerasella, Marina di Ragusa’s recent settlement beside the Provincial
Street 25.
Drinking water resources actually available and used by Ragusa’s municipality is constituted entirely by subterranean water (wells and springs) except for
Borgo San Giacomo, supplied by Santa Rosalia’s dam, Irminio’s river.
Comparing the volumes insert on the system and the volumes invoiced (4,65 Mlnm3/year) we obtain a percentage of leaks of 70% that become 55% if we
consider the volumes allocated but not invoiced (as municipal school, public green areas and sports facilities).
Considering a resident population in Ragusa city of 69333 inhabitants, we obtain:
• A daily water supply of 610 l/inhab (considering volumes insert in the system);
• A daily effective consumption of 270 l/inhab (considering 55% of loss);
• A daily consumption of 184 l/inhab (considering volumes invoiced).
Ragusa’s urban centre is served by two wastewater treatment system (both making biological treatment, activated sludge with separated stabilization)
located in C.da Lusia where are collected also the wastewater of Ragusa’s industrial area.
Wastewater volumes yearly treated by C.da Lusia WWTP amount at 5,3×106 m3 for a plant planned for treating 6,4×106 m3.
The wastewater is collected to the WWTP “Lusia” by two conduits: one resultant by the industrial area and “Ragusa alta”, and one by “Ragusa bassa” and
Ragusa ibla.
Taking in account the information collected and the state of art of the Ragusa Area, we identified the three case studies with the aim to characterize different
situations, the urban case, the rural/mountain village and the costal agglomeration. These three cases represent situation that we can find at regional at
national level with similar problems, as tackling the isolation and water supply related problems;
Analyzing the data collected during the survey on the three case studies, it’s clear that these isolated areas face many infrastructural problems related to
water and drainage system.
In all the areas should be planned the promotion of the water saving kits, as water diffusers, dual flush button and also system of rainwater harvesting to
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encourage the water reuse. Furthermore water supply system should be enhanced by a grey and black water separation system in order to pipe grey water
into a treatment plant and black water pipe to the existing municipal water wastewater plant of C.da Lusia.
B. The water tables
Svimed organized 3 water tables in Ragusa planned in SWMED project in order to share with stakeholders the main problems on water management related
issues, possible solutions and strategies.
The aim of this first meeting was to illustrate the project and discuss with some key stakeholders in the current state of water management in the province
of Ragusa, in order to identify key issues and begin to talk about possible solutions.
The aim of the second water table was to illustrate the three cases studies developed around Ragusa municipality, and discuss with the key-actors the
related solutions applicable in the Province of Ragusa for improving and making more sustainable the water management comparing the best “tools”,
strategies and the good practices to be integrated into the existing building code.
The aim of the third Water Table was to present the results of the feasibility study on the three target areas in the province of Ragusa (rural area “Borgo
S. Giacomo”, urban area - “Cooperative Soraya” and “Cooperative Doriana” - and seasonal area “Villaggio Cerasella and other isolated clusters- Marina di
Ragusa”) and discuss with the technicians about solutions proposed and their applicability to other contexts. Furthermore, the third water table was the
occasion for discussing and signing a policy document with which the municipalities undertake to integrate/adopt standards in their building codes aimed
at enhancing the sustainable management of water resources at domestic level.
C. The contribute of the SWMED project
Thanks to SWMED project data was collected and compared (by multicriteria analysis) for showing how the adoption of sustainable tools could improve the
quality of life of citizens minimizing economic and environmental impact. Furthermore, during the participatory process developed during the two years of
implementation of the project, Svimed presented a policy document of sustainable tools for building and restoring houses to help the municipalities to boost
the implementation in their building codes aimed at enhancing the sustainable management of water resources.
The policy document is disseminated at municipal level to transfer to other municipalities the good experience and the building code proposal and to enter
into their Building Codes certain rules and regulations aimed at increasing the sustainability of water resources management.
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Section II: Main problems
A. Catchment, territory, environment
Water losses
B. Distribution, sewage and drainage
As for the case study “Urban Residential Area” grey and black water are addressed to the same network.
As for the case study “Rural Agglomeration” there isn’t a drainage system and many ex potable water’s tanks have been used for wastewater storage.
As for the case study “Coastal Agglomeration” there isn’t a drainage system and wastewater management takes place through Imhoff tanks.
C. Consumptions
High consumption, at the moment there is a strong difference between water bills and the amount of water actually delivered.
High number of users who do not pay for water. The recovery of these resources would facilitate better implementation of the water service.
No municipality has carried out or is planning interventions aimed at reducing consumption.
No municipality has carried out or is planning awareness campaigns although there is the belief that a lack of awareness of citizens relating to water
consumption.
D. Governance, management, administration
The state of administrative uncertainty not encourage planning - waiting for the full assignment of ATO.

58

SWMED PROJECT I-B2.1 – CONTRACT N°10/2177

It’s very important to update and upgrade data collection system, in order to have continuity with useful information to assess the effectiveness of the
strategies and actions.
The disorganization of the regional administration not encourage municipality planning – and there isn’t financial resources addressed to this kind of
infrastructures.
Awareness campaign chained to the tariffs.
E. Legislation and regulations
No specific rules on the building code for incentivizing water reduction system.

Section III: Identified solutions
A. Catchment, territory, environment
The reduction of water losses is the most significant problem for improving the effectiveness of management. The implementation of an appropriate plan
of knowledge could facilitate the identification of specific interventions. Stakeholders agreed with the need to reduce water losses and points out that some
parts of the network are very old (still in cast iron and lead), and need strong structural works.
B. Distribution, sewage and drainage
It should be realized interventions to improve the performance of the treatment plants, particularly to overcome the problems that occur in summer. For
wastewater treatments of the isolated fractions normally have being planned interventions of “centralization”, creating a problem for the existing plant
already overcharged. Some proposition have been done for the realization of natural wastewater treatment plants. The natural wastewater treatment
plants might be a good solution especially for isolated fractions located along the coast. However, should fit within an overall strategy implemented by
Municipality.
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C. Consumptions
Municipalities are interested in interventions that can assist in the proper consumption measurement (at the moment there is a strong difference between
water bills and the amount of water actually delivered). Municipality of Santa Croce Camerina – the only that has a private operators for management of
water service - has an ongoing project for the installation of meters for individual users. The first available data shows that after the installation of meters has
reduced the difference between water bills and the amount of water actually delivered. Mister Rocca (ATO) pointed out that it would be important to extend
this good practice to all municipalities in the province, considering the high number of users who do not pay for water. The recovery of these resources would
facilitate better implementation of the water service.
According to the technicians of the municipalities there is a good knowledge of tools and technical solutions to be applied. These solutions are often
suggested to designers but there is still no political will for stronger action (for example, enter into obligations of the Building Regulations).
D. Governance, management, administration
Plan awareness campaigns.
Update and upgrade data collection system to oblige citizens and especially builders, to used sustainable technologies: simple tools, as the double flush,
or more incisive, as a local wastewater treatment system for grey water.
Update municipality databases.
E. Legislation and regulations
Enter into obligations of the Building Regulations.
The need of an adequate technology and new rules to improve water management system and the reduction of water consumption.
Rules to be integrated into the building code have been proposed.
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Section IV: A possible solution – Case study and proposals
In all the areas should be planned the promotion of the water saving kits, as water diffusers, dual flush button and also system of rainwater harvesting to
encourage the water reuse. Furthermore water supply system should be enhanced by a grey and black water separation system in order to pipe grey water
into a treatment plant and black water pipe to the existing municipal water wastewater plant of C.da Lusia.
Taking in account the 3 cases study, the following solution can be proposed:
‐ concerning Urban Residential areas, the recommended solutions are to be addressed to the grey water separation system for improving the reuse at
domestic level;
‐ having to do with the Rural Agglomerations the main problem to tackle is related to the absence of a drainage system that should be solved building
a constructed wetland plant in order to improve the adoption of more sustainable solutions and reuse of water, also in agriculture, the main activity
around the village;
‐ the Coastal Agglomerations have to face the problem due to the absence of connection with the main facilities of the close city, thus, a large water
saving campaign is proposed for supporting the adoption of sustainable solutions for domestic water reuse, as water saving kits, separation of grey
and black water and storage of rainwater.
A. Greywater reuse for wc/irrigation
Objective
As for the case study “Urban residential area” the best alternative is the greywater reuse for WC/irrigation, especially from the economic point of view in
relation to the recoverable volumes. The benefits of grey water recovery are more obvious, when there is available space, providing for natural technologies
application such as constructed wetlands, which have lower costs of investment management and the lower management commitment required in the
operational phase to end users.
Actors, stakeholder e beneficiaries
Municipality, building companies, house owners.
Actions and resources
To integrate new rules into the building code (only in case of incentives, minimizing the need of resources compared with economic impact in water
management system).
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Timing
Within 2015.
B. Constructed Wetland and Water Saving devices
Objective
As for the case study “rural area” the best option is the implementation of the Constructed Wetland and Water Saving devices. Maintenance costs of
Constructed wetland are very low and limited to the yearly emptying of the Imhoff tank and to the cut of the aquatic plants and the grass in the treatment
area and the presence of water saving devices guarantees at least 20% decrease of consumption and so also of the plant size, thus, consequently of
investment costs. Furthermore, the promotion and the use of water saving devices at low cost, has always an effect on the sizing of the treatment system,
so it should be encouraged.
Actors, stakeholder e beneficiaries
Municipality, building companies, house owners.
Actions and resources
To integrate new rules into the building code (only in case of incentives, minimizing the need of resources compared with economic impact in water
management system)
Timing
Within 2015.
C. Constructed Wetland and Water Saving devices
Objective
As for the case study “coastal area” the best option is to provide constructed wetland and water saving devices, with a main constructed wetland for Villaggio
Cerasella and possibly smaller natural systems for the other isolated cluster. Considering that C.da Cerasella inhabitants provided autonomously to the
water supply through tanker service and also to the final disposal of wastewater, the recourse to water saving device is strongly suggested and it could be
the first step of a medium term planning for the design and realization of a sewer network and a treatment system. With these systems they can reduce the
amount of water necessary of about 30%, reducing also the footprint of the natural treatment.
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Maintenance costs of constructed wetland are very low and limited to the yearly emptying of the Imhoff tank and to the cut of the aquatic plants and the
grass in the treatment area.
Actors, stakeholder e beneficiaries
Municipality, building companies, house owners.
Actions and resources
To integrate new rules into the building code (only in case of incentives, minimizing the need of resources compared with economic impact in water
management system)
Timing
Within 2015.
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Introduction and structure of the document
“Accountability, efficiency and reduction” summarize the key words of the policy paper produced at the end of the European project SWMED on sustainable
water management in the countries of the Mediterranean basin. The proposed document for the public policy summarizes the project’s results by integrating
the performance of the water management in the territorial context concerned, with the views and proposals collected on the topic in the meetings of
the water tables organized within the project. The SWMED project, co-funded by the ENPI CBC Med Programme (Mediterranean Sea Basin) has been
coordinated by the Direction of public works, environment and housing policy of the Lazio Region as partner leader and in accordance with the indications
from the Directive 2000/60 /EC. From this point of view, this participatory process has proved to be an effective channel of negotiation between the
institutions and the stakeholders for the common definition of guidelines to the resolution of the problems concerning the management of water resources
that adhere to the needs of the territories.
The paper is divided into three sections. The first two represent the scenarios of the issues and the major problems encountered in the water tables, while
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the third one identifies the main policy objectives, possible solutions corresponding to the difficulty traced from the participatory process and from the
meetings with the stakeholders. In the first two sections, the issues and the objectives are listed around five general themes: 1) water catchment, territory
and environment; 2) Distribution, sewage and drainage; 3) consumption; 4) Governance, management, administration; 5) Legislation and regulations. The
third section instead identifies three main implementation strategies capable of meeting the needs of the stakeholders regarding the protection of access
and the preservation of the territorial water resources, which have emerged during the consultations.

I. The water management
In Section I, the water management-related issues are presented in an attempt to define the problems encountered by the stakeholders. The main issues
refer to the availability of the water resources theme: a problem, but not a priority at this time that worries especially if linked to the other issues raised.
The territory of Lazio is characterized, in fact, by a water withdrawal and a level of water consumption mainly for civil use, among the highest in the Italian
territory. Added to this, there is an expensive system of purification, not completely efficient and
the management of infrastructures characterized by huge losses and several inconsistencies.
Some shortcomings in the legislation and the very complex composition of the regional territory
and its water resources complete this bleak picture.
Water catchment, territory and environment
Future deficits in the water supply from springs
In the short-term, the water supply in the Lazio region does not appear at risk. The availability of
sources is sufficient while the quality of water bodies (in particular those on the surface) is not
optimal (Figure 1). In the future, however, in the absence of measures to rationalize the water
consumption, the regularity of supply could not be guaranteed, as it is the case in times of drought
in some areas of the Region; the excess of withdrawal that reduces the natural flows, is also one
of the causes for the poor state of the waterways. The integrated water system is itself energy
consuming, and can cause the increase of Co2 if the energy sources used are not renewable, as
in 70% of the cases in the Lazio Region. In summary, even if not the most important problem to
tackle in this time scale (3-5 years), it is a crucial issue in the long term, which shall guide the entire
spectrum of the solutions proposed in terms of efficiency and sustainability of the water system.
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Figure 1: The QUALITY OF WATER BODIES.
Source: Regional Plan of waters safeguard, 2006.
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Environmental pollution
One of the biggest problems of water catchment is the groundwater pollution. Whether it is pollution from intensive agricultural crops (Nitrate) or the
presence of specific contaminants (Arsenic), the issue could be that of increasing importance in the future. The change of regulations and the narrowing of
quality standards could make of many waters no longer usable in the coming years. As in the case of pharmaceutical residues, at this time not covered by
any regulation but that could one day be subject to future rules. Today we have available water resources that in the future we could no longer use1.
Changes in the level of groundwater
The variability in the level of groundwater is strictly linked to the theme of the strong level of supply. The climate change, characterized by the alternation of
seasons with intense rainfall and periods of drought or low rainfall, determines a periodic oscillation of the water and therefore their continuous raising and
lowering. At the same time, the current trend of the water catchment, especially during the water scarcity periods, amplifies the lowering of the groundwater.
Among the negative consequences of this phenomenon, we can identify the following risks: i) a lower quality of water bodies; ii) the abstracted water not
drinkable; iii) groundwater exhausting; iv) the brackish water penetrating into the groundwater (surface layering of the fresh water allows the water sea to
enter in depth in the territory).
Distribution, purification and sewage
Purification systems costly and inefficient
At current time, there is still a strong tendency to build extensive sewerage networks collecting all the discharges of an area, ducted in a centralized
wastewater treatment plant, often located many kilometres away from the urban centres where the discharges are produced. An extensive, impressive and
often irrational network of artificial water circulation has been created (civilian adduction, distribution networks, sewerage networks and major collectors
of wastewater) which makes it increasingly scarce the natural flows in the beds of rivers and groundwater, reducing the dilution capacity especially at the
time of rains.
Consumers scattered in the territory
The Lazio region is characterized by a variety in the urban typologies summarised in three models of development: the cities, the agglomerations and the
minor constructions more dispersed and isolated. The presence of housing units and production units throughout the region, of small towns and isolated
houses or micro-agricultural properties makes it difficult to extend the network infrastructure of the water service - and especially the sewer - using
conventional approaches.

1

Intervention of Dr. Romano Pagnotta (IRSA CNR).
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Consumptions
High civil consumptions
The water consumption in Lazio is substantially different from that reported by the statistics on the
entire Italian territory. If at the national level after the agricultural use, the industrial consumption or
the production of energy prevail over the civilians’ uses2, the role of the domestic use in the Lazio
region appears far more important than in the rest of the country. The civil consumption in Lazio is
an important component: net of losses, the volume of domestic consumption is high especially in
summer when peaks of particular intensity are registered. For example, the civilian component of
drinking water billed and recorded in 2008 by the ISTAT reaches 93.26% of total turnover against
0.51% of the agricultural and the 6.23% of the industrial (Figure 4), which attests Lazio “as the region
with the highest billing of drinking water per capita”3.
Conflicts among different uses
To the strong peculiarity of the region, given by the different types of water resource uses (agriculture,
civil-domestic, industrial) it is added the problem derived from the conflict between these types
of users, a relevant component in the water consumptions among which there is the absence of
modelling types for water abstraction and use.

Figure 3: 2 WATER BILLED IN THE MUNICIPAL
DRINKING SUPPLY NETWORKS.
Year 2008, volumes in thousands of m3.
Source: our elaboration on ISTAT,
Census of water resources for civil uses – Year 2008.

Poor perception of water as a limited resource
Many interventions in the Water Tables have focused attention on the degree of awareness of the
Lazio region’s population regarding the value of water and, therefore, on the theme of its savings. In
the absence of strong incentives for the efficient water use, this lack of sensitivity on the subject can
make it particularly difficult the interventions aimed at reducing the water consumption.

2
3

Report Istat, the value of the water «water billed for civil uses» may be considered a satisfaction indicator of the water actually consumed by the population.
Istat p. 11.
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Governance, management, administration
Insufficient maintenance
The quality of the infrastructures for the water supply and the networks management is critical to ensure a proper use of the water resources. The
maintenance of the aqueducts still appears insufficient with important consequences both in the increased dispersion of pipelines and in the progressive
deterioration of the water quality in the distribution. The degree of dispersion of the pipes may be accentuated by the absence or insufficient regulation of
the water pressure in the network up to households. The imbalances in the state of the water pressure can increase the loss because of the stress to which
the pipes are subjected.
Concessions of mineral waters
The trade of mineral water is very profitable economic activity, based on the exploitation of a local public resource, but the fees that the licensees pay to the
Lazio Region are not reinvested in the regional territory from which the water is extracted and that suffer the impacts of water transportation.
Fragmentation of the Governance
The management of the water systems requires specific skills and organizational systems; in some cases, the water management falls within the competences
of minor or very small municipalities, which often do not have sufficient resources to ensure the protection of the aqueducts. This fragmentation in the
activities of ordinary and extraordinary maintenance causes the difficulty of recognizing the counterpart in the decision-making processes and the loss in
the “interest of “proximity” from the stakeholders.
The management system doesn’t encourage the efficient use
The same organization of the water resources management does not encourage the concerned bodies to reduce the consumptions or to a better distribution
of the resources. For example, if the service provider receives a revenue that is proportional to its sales, every saving in its use results in a decrease of the
earnings4.
Legislation and regulation
Weak role of the tariff in the efficient and aware use of water
The use of taxation or the cost of the resource is a particularly controversial issue and difficult to define. The current tariff system does not seem to offer a
coherent or sufficient stimulus for rising the people’s awareness over the value of water resources nor to incentive its sustainable use.
4

Intervention of Dr. Martinelli (Arpa Lazio - ARPA Umbria).
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Partial implementation of the national legislation
It has been noted an incomplete or limited implementation of the provisions related to the rational water use and water savings approved for the first time
by the Italian Parliament with the Law of January 5, 1994 (Law no. 36 “Galli Law”). For example, the regulation and the health and housing authorization
procedure, unnecessarily rigid and restrictive, often make it impossible - instead of encouraging - the use of non-conventional water resources such as the
rainwater and the gray water purified.

II. The policy objectives
In Section II the solutions identified during the water tables are presented. The identified objectives build an integrated framework in which the use of the
most advanced technologies in terms of efficient use and water saving joins to a system characterized by the more responsible use of the resource
and the greater involvement of citizens, local authorities and stakeholders in the definition of the policy as well as the governance. These outline, alongside
the newly introduced legislation, a system able to assess the state of the water, reward the responsible behavior and to ensure the access to this primary
good.
Catchment, territory, environment: programming and efficiency
The forecast of the territorial development in line with the reduction and prevention of the load that will develop on water bodies, including the climatic
variables (drought, floods, etc.), in the water basin plans constitutes a fundamental action to tackle the current trend for the catchment.
The inclusion in the water and urban planning of policies aimed at the reuse of gray water or rainwater can be a mode both for the stress reduction on the
groundwater and the decreasing of the energy load. The tool of the environmental and water balance, which evaluates the consumption and availability
within the new framework of reference constituted by the water basin, flanked to the technical budgets, can be an instrument to sustainable management of
the water balance, to ensure a balance between withdrawals and the natural ability to reconstitution of its water assets. On the other hand, the promotion of
economic incentives that encourage the conversion from intensive crops related to agricultural food production (eg. Livestock, cultivation of tomatoes, wine
production) with a high-use of nitrate towards crops with less use of pollutants and of water resources is one factor that can contribute to the reduction
of the groundwater pollution. The introduction of the maximum allowable weight at the water basin level in the Plan for the water Protection along with
tools to monitor in real time the availability of water are important tools for a correct and rational management of the water resources. Among the best
practices discussed in the SWMED project and the tools taken into consideration, there is the recently developed computer system (SmartWell) applicable
to the existing wells.
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Distribution and discharge: planning, reuse and natural purification systems
A sustainable management of the water cycle is based on the valorization of less noble waters and upon the use of high quality water only when the
qualitative characteristics are required. The simple and cheap interventions concern the component of the wastewater not affected by the discharges
of the toilet, generally indicated as “gray water”, and passes through the dissemination of techniques for reusing the treated wastewater, such as the
discharge from toilets or for the irrigation activities. The application of natural wetlands, natural systems for wastewater treatment (Constructed Wetlands)
as buffer strips are now a choice widespread in most of the world. With this in mind the natural purification systems, both for secondary and tertiary
(finishing) treatment of wastewater, represent valid and relatively cheap system solutions for purification, with a reduced environmental impact and an
energy consumption significantly reduced compared to other conventional systems. Every year, the river basin authorities should prepare a report on water
losses in distribution networks with the aim of implementing a plan with a holistic perspective and cross-cutting that takes into account the different
impacts of urban and industrial planning in territory and to encourage the dialogue across environmental sectors with different skills (agriculture, energy
plan, transportation plan, etc.).
Consumptions: domestic saving and multifunctional agriculture
With the adoption of some, often simple, technologies it is possible to reduce the domestic consumption more than 50% by encouraging a responsible
behaviour. A lower consumption in the water use may be realized through a more conscious and responsible use. Training and information processes,
along with rewarding mechanisms, even in terms of pricing, can accomplish this. The multifunctional activities in agriculture - such as the farmhouse,
the educational farms, the direct sales from the company, the services for the environment, the alternative energy production, the fresh and processed
production and the social farms - can unite and create a close synergy between the agricultural production and the protection and preservation of the
environment and the territory.
Governance: monitoring and participatory projects
The construction of interconnected networks for the exchange of information and control (data mining) of the amount of water passed through the
distribution infrastructures can allow a major monitoring and the verification of losses in the distribution network, facilitating effective interventions and
continuous renewal and maintenance of water pipes.
The management of the drinking purposes should fall within the context of the overall planning, a management located at the level of the entire river
basin, that will promote the adoption of water-saving technologies, which regulates the pressure in the pipelines, ensuring an appropriate cost for activities
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impacting as the catchment of the mineral waters. These goals can also be achieved through the expansion and the implementation of the environmental
certifications tools. Based on the water tables’ experience, such decisions on fundamental acts of planning, programming and management of water
resources present in the territory should adopt participatory democracy’s forms and identify ways of the active inclusion of the citizenship.
Legislation and regulations: a simple law of a common good
The water resources represent a world heritage to be protected, as well as a primary good, essential and indispensable for life. They are inviolable and
inalienable rights of the human person, social rights that are “common” in the sense that they belong to one and to all, including the future generations;
and because of this the public institutions, especially the local authorities closest to the resources and, therefore, to the citizenships’ needs, must ensure a
sustainable management and an efficient use. To promote rational water use and implement water saving it is necessary to streamline the legislation on the
regulation and the authorization procedures concerning the health and the housing, in order to encourage actions aimed to promote the water conservation.

The implementation strategies
The report identifies three main strategies to meet the stakeholders’ needs regarding the protection of access and the preservation of the regional water
resources, as emerged during the consultations. The three strategies indicate the most effective and feasible options for achieving the main objectives
described in the previous section, and identifies some possible paths for their achievement. The adoption of tools to reduce the losses, the development
of decentralized water treatment systems and the reduction of domestic consumptions are indicated as priorities to address the three problem areas
identified as the most important.
Adopt tools for the reduction of water losses
The meetings of the water tables organized within the SWMED project and the results of the feasibility study showed the possibility of adopting innovative
technological solutions for the efficient use of water resources by reducing leaks along the water pipeline. It may also be pursued through a system
of monitoring and automated management of flows and water pressure. Tools for the reduction of pressure in pipes and wells (SmartWell system)
together with systems to repair leaks (Curapipe) allow a significant reduction of water flowing through the pipelines, which is, at current time, broadly
dispersed. The paper identifies a location of one-year trial of the monitoring system in some urban areas and the first implementation of technologies for
reducing losses whose results should be monitored to extend its use in other areas.
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Develop decentralized purification systems
The water tables organized in the Lazio and the feasibility study have shown how the collection and conveyance of the gray water to a treatment system by
introducing constructed wetlands plants or in any case, through a decentralized purification system may be technically and economically viable. The paper
identifies a first test of the new sewage system in one of the target areas (Borgo Sabotino) identified in the feasibility study. At the end of the necessary
works and at the system’s start-up, the economic and environmental impact of the new plants will be assessed in view of the extension to other areas with
similar problems.
Disseminate technologies to reduce domestic consumption
The water tables have highlighted the need to adopt a set of policies that aim at reducing the high rate of water consumption by civil users and
families residing in the territory of Lazio. Among the policy options identified it has been indicated a system of concerted incentives and disincentives with
professional organizations and in competition with actions of information and awareness. These activities also aim to achieve a more effective and full
implementation of the regulations concerning the preparation of master plans and implementing technical standards of plants. The paper identifies two
moments; the first involves the shared and participatory project of the system of fees and incentives and its first trial by the Water Management Body
(ATO) of Lazio region then evaluating the possible adoption by all the regional territory. Both activities will be accompanied by adequate information and
awareness campaigns.
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REFORM AND CHALLENGES IN WATER MANAGEMENT OF PALESTINE

POLICY PAPER
Summary
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Recommended Policy Objectives and Strategies .................................................................................................................................................................. 6
Introduction and structure of the document
The current policy paper is produced as part of the main deliverables committed under the EU - ENPI CBC MED funded SWMED Project. It summarizes
the main water related problems, challenges and potential solutions to some of these problems as defined by SWMED project in Palestine and discussed
during the water tables which were organized in full participation of the relevant stakeholders.
In total more than 240 people have participated in the organized water tables including representatives from national organizations working in the water
sector management, local authorities, environmental groups, civil society organization, water user associations, etc. The first water table participants have
discussed innovative tools to review public policies and technical solutions for sustainable water management and to develop strategies to protect the
environment. Major points considered were to focus on water savings, water reuse and cost reductions of water supply especially operation and
maintenance cost. In the second water table stakeholders discussed the Palestinian water strategy with special focus on the expected challenges facing
water and wastewater sector in Palestine and what options to adopt to face these challenges. Finally, in the third water table stakeholders discussed the
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main issues related to water governance, regulations and the proposed new water law and recommended some policy objectives and strategies that can
be implemented to improve water and wastewater management in Palestine.
Based on the outcomes of the water tables, this policy paper is organized under four main themes. The first part covers the water and wastewater resources
and their management; the second part covers the main challenges and problems facing the resources and access to services; the third part covers the
existing water governance as well as the proposed reform to improve water governance; and finally the fourth part addresses the proposed policy objectives
and the main potential strategies to overcome part of the problems identified.

I. Water and waste water resources management
I.1 Water resources
Currently groundwater is the main source of water for Palestinians. The magnitude of renewable
groundwater resources in the Occupied Palestinian Territories (oPt) varies from 729 Mcm/year (679
Mcm/year in the West Bank and 50 Mcm/year in Gaza). However, the official estimates, especially
those of the West Bank, are those stated in the Oslo interim agreement, which is 679 Mcm/year,
mainly as renewable groundwater resources, distributed in three major aquifer basins in the West
Bank: Western, North-eastern and Eastern, with replenishment capacities of 362 Mcm, 145 Mcm
and 172 Mcm per year, respectively and the coastal aquifer in Gaza (Figure 1). In addition, surface
water, represented mainly by the Jordan River, is not yet accessible to the Palestinians due to Israeli
control and restrictions.
I.2 Water access, use and demand
The total domestic water quantities supplied to the various communities in the oPt (West Bank and
Gaza) is estimated at nearly 184 MCM/year. Moreover, total water use in agriculture is nearly 150
MCM/ year as shown in Table 1. It is good to mention that most of the water supplied to Gaza is
secured from groundwater wells where 95% of it is brackish.
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The average Palestinian per capita domestic water use vary from 80 l/c/d to 15l/c/d in the urban areas connected to water supply and rural and marginal
communities which are not connected to water supply respectively. Currently there are 38 Palestinian communities with 20.000 people are still not connected
to water network (PWA report, 2011). Some of them use local springs and some collect rain water at household level while some others purchase water
by trucks.
The water demand is much higher than current supply where domestic water demand will reach nearly 445 MCM/year toward the year 2040 as shown in
Table 2.

Year
Main Category

Supplied Quantity
(MCM/Year)

Population
(Million)

Projected Water Demand
Domestic
and Industry
(mcm/year)

Agriculture
(mcm/year)

Total (mcm/
year)

Domestic and Industry

184

Agriculture

150

2010

4.05

1921

301.52

493.5

Total

334

2020

5.23

2541

340.73

594.7

2040

9.4

4451

587.32

1032.3

Table 1: Current Water Supply in the West Bank and Gaza.

Table 2: Projected water demand in the West Bank and Gaza until the year 2040.

It can be concluded that current water supply is much below the demand level and therefore, serious efforts is needed to bridge this gap through exploring
all options including to gain Palestinian Water rights in their water resources and exploring further sustainable water management options.
Water price and tariff vary substantially across Palestinian communities, it varies from 0.2Euro/ m3 in some connected urban areas to 6 euros/m3 in the
areas not connected to water supply in the marginal and rural areas.
1.
2.
3.

Calculated based on 100 l/c/d + 30% losses based on population growth rates of 2.6% in West Bank and 3.2% in Gaza.
Population projections are taken from the PCBS census of 2007 and the water demand projections are adjusted from the GTZ (1998).
Calculated based on 75000 dunum/1 million people (adopted from GTZ 1998)
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I.3 Wastewater generation and treatment
The percentage of population connected to sewer networks in
Palestine counts for approximately 50% distributed as nearly 65 %
in Gaza Strip and about 35 % in the West Bank, PWA (2010). These
percentages represent mainly the collected wastewater in the major
cities through the West Bank and Gaza Strip.
People who are not served by sewage network system in both West
Bank and Gaza disposes raw wastewater into cesspits, open drains
and vaults. Most of the rural communities and some major towns in
the West Bank and Gaza are not served. Among those towns that
are not served in Gaza is Kan Younis town in the southern part of
Gaza and Jericho as well as Qalqilia towns in the West Bank.
It is estimated that the collected wastewater quantity in the West
Bank and Gaza through main sewage collection systems is nearly
71 MCM / Year, out of which 30 MCM in the West Bank and the rest
in Gaza, PWA (2010). The collected wastewater in Gaza is diverted
Figure 2: Location of Wastewater Treatment Plants in West Bank and Gaza.
into four main treatment plants with the capacity of nearly 31 MCM
/ Year. The treatment plants provide partial treatment before it is
either being recharged into the ground or being discharged into Wadi Gaza or to the Sea. The situation, however, is different in the West Bank where there
are 7 treatment plants but the only proper treatment plant is that of Albireh wich treats nearly 2 MCM /Year currently, PWA (2010), as shown in Figure 2.
I.4 Treated wastewater disposal and reuse
Most of the collected wastewater through central sewerage systems is not reused and is being discharged either into the sea in Gaza or into valleys in the
West Bank. However, there is some indirect reuse of the effluent produced from the Northern Gaza treatment plant at Beit Lahia through artificial recharge
to the aquifer in the north and east of Gaza. The estimated quantity that is being recharged is nearly 8.4 MCM / Year and accounts for nearly 12% of the total
collected wastewater through central collection system in the West Bank and Gaza. Moreover, there is limited reuse in agriculture in some parts of Gaza. In
total, this would account for 0.5 MCM / Year.
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II. Problems and challenges facing water and wastewater management
Unequal water accessibility and distribution
Water allocation and distribution can be used both as a turning point or a strong means of oppression. Water and its access for Palestinians are part of
a daily existence “Exist is to resist”: this statement has become the key word for Palestinians to express their daily struggle to have access to water
and land. Although the Oslo II agreement and Art. 40 state the recognition by Israel of the right to water for Palestinians in the West Bank and Gaza, the
current water situation as reported by international and local NGOs and organizations remained unchanged (Amnesty International, 2009). The
unequal water allocation and restricted access of Palestinians to Water and Sanitation services is still one of the major problems facing proper
management of the sector.
None Revenue Water (NRW)
Non-revenue water including: technical losses (leakage), not billed water, illegal connections, poor water meter performance and inaccurate readings. The
NRW has substantial impact on both resources and water supply providers. The extent and delineation by type of NRW in Gaza and West Bank is not
accurately measured. However, it is estimated that average NRW is nearly 37% of total supply as shown in Table 3.

Palestine

Supplied Water Volume (m3/year)

Billed Water Volume (m3/year)

Water losses

West Bank

85.000.000

60.300.000

29%

Gaza Strip

96.300.000

53.100.000

45%

Table 3: Water losses or NWR in West Bank and Gaza

Over pumping - Insufficient regulation of groundwater pumping
In Palestine the most critical situation about the water quality is in Gaza, where the groundwater is seriously compromised by over-pumping. Massive
over-pumping has led to increased seawater intrusion to the coastal aquifer causing serious water quality deterioration.
The situation is relatively better in the West Bank, but there are some unregulated groundwater pumping in some areas that causes some negative impact
on the local aquifers and affecting some major springs.
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Weak role of the tariff in the efficient and aware use of water
In Palestine the estimated costs include the differential cost. Neither the distribution cost nor the storage cost are included since they will be needed
regardless of what alternative is selected and the difference in the storage and the distribution costs is minimal under the considered alternatives. In this,
the associated capital costs of the solution are recommended to be included.
Poor sanitation service and low coverage
In Palestine, despite that 85% of urban communities are connected to sewer networks, nearly all rural and marginal communities suffering from
poor sanitation. Most communities in the rural area in the West Bank lack adequate sewage systems to dispose of their wastewater. In some
villages and refugee camps black wastewater is collected in cesspits, while grey wastewater is discharged via open channels, then discharged
into nearby wadis without any kind of treatment.
Pollution and vulnerability.
Several contaminants pose great pollution threat to the main water resources in the West Bank and Gaza. The main pollution sources are the untreated or
poorly treated wastewater effluent originating from Israeli Settlements in the West Bank especially the industrial settlements in addition to the wastewater
disposal from some Palestinian communities.
It was realized that the level of Chloride, Sodium and TDS is high in the Eastern aquifer. This might be related to gynogenic effect. Moreover, the
increase in the level of Nitrate and bacterial (Fecal and Total) in the Western aquifer were related to anthropogenic impact. However, the coastal
aquifer in Gaza suffers from seawater intrusion, pollution through infiltration of sewage and agrichemicals. United Nations estimated that if the
present rate of deterioration continues, the portion of coastal aquifer on which Gaza Strip relies for all its water needs will be unusable by 2016, and
irreversibly damaged by 2020.
The major risks encountered with polluting the major aquifers in the West Bank and Gaza can be summarized as follows: i) Deteriorated water quality of
the aquifers will reduce fresh water availability and cause several public health problems for Palestinians; ii) The cost of producing and treating
potable water from the aquifers will increase and this in turn will increase the economic burden over the people especially the poor ones.
Social acceptability of reusing treated effluent
Reusing of treated effluent is not yet socially acceptable in the Palestinian society. The main reason for this is either religious or public health concern.
However, public show more acceptability and interest to reuse treated grey water instead.
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III. Water governance and reform
Fragmentation of the governance
Palestinian Water Authority (PWA) was mandated as the regulatory body according to water law number 3 and the new law number 24 of 2014, yet water
management setup is still not fully organized where many actors are still involved in the management. The local municipalities and village councils are the
primary body for managing local water supplies and wastewater service. These councils are legally part of Ministry of Local Governments and therefore,
they don’t feel obliged to follow PWA instructions or policies. However, it is done voluntarily and in coordination with the Ministry in some cases. Tariff is still
decided by these councils in coordination with the Ministry of Local Governments. In the mean time PWA is working to develop a unified tariff policy that
should be followed by all water supply management bodies. The same applies for wastewater services. The un clarity in some roles of other ministries when
it comes to water resources management including pollution control, makes the issue even more complicated. The roles of various ministries and authorities
mainly Ministry of Agriculture, Ministry of Local Governments and Environment Quality Authority should be well defined and coordinated to ensure better
water governance.
No Proper mechanism for stakeholder participation
The current institutional structure and regulations in place doesn’t include an institutionalized stakeholder participation mechanism in decision making in
water management. This leads to create a large gap between various levels of stakeholders including civil society and water user groups. It also leads to
low adaptation of decisions.
Water sector reform
PWA is currently undertaking a water sector reform process which aims at improving the current water governance and ensures better sector regulation. The
reform includes the modification of water law and changes the current structure of water management and sets more clear responsibilities for the various
bodies and more importantly sets clear role division and separates authorities.
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IV. Recommended policy objectives and strategies
The main recommendations that have emerged from the water tables to address the problems facing water and wastewater management in Palestine can
be categorized as follows:
Policy level:
It is important to properly inform policy makers about the water related problems and challenges and that Politicians should keep the water issue high in
the political agenda and they should consider obtaining Palestinian Water Rights in their resources as first priority, this include to assume full sovereignty
over these resources.
Governance and regulatory level
Implementing the new water law # 4 and develop all related regulations including water resources protection, pollution prevention, water tariff, water
resources development and monitoring, etc.
Ensure separation of authorities among various governmental bodies and ministries to ensure a more coordinated and integrated water management
approach.
Develop a clear regulation for stakeholder participation in decision making related to water management and institutionalize such regulation.
Technical and technology level
Water saving devices and tools need to be promoted and national campaign needs to be carried out to provide all public buildings with these devices. In
addition an incentive program must be launched to encourage people to adopt and install theses devices to rationalize water use.
Decentralized wastewater treatment plants for rural and pre urban areas to be promoted with focus on natural and biological treatment technologies with
improved wetlands as proposed by SWMED project solutions for settlement typologies.
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Grey water treatment and reuse at household and group of household level needs to be encouraged this can also be coupled with modified percolation pit
to ensure localized sanitation solutions.
Guidelines and manuals needs to be produced to assist people in better understanding and better managing the technological solution and to enable them
from operating and maintaining them properly.
Social and cultural level
National strategy on public awareness need to be implemented and national campaign needs to be started to improve public knowledge about the
advantages of the Water saving practice and installation of devices.
Moreover; organize information sessions and arrange visits for pilot locations to change public perception on the reuse of treated effluent.
Using local media to disseminate and communicate the main messages of encouraging people to engage in national campaigns for water savings or to
highlight various issues related to wrong perceptions and practices related to water and wastewater treatment, reuse and disposal.
References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

PWA , 2011: Data Base Annual Report, Information Department, Planning Directorate, West Bank, Palestine.
PCBS , 2007: Palestinian Central Bureau of Statistics (2007) Revised Population Projection 2007, Ramallah, West Bank, Palestine.
PWA, 2010: Palestinian Water Authority (2009) Data Base and GIS units, West Bank, Ramallah.
Amnesty International, 2009: Israel and the Occupied Palestinian Territories, Annual report.
GTZ, 1998: The Water of the Jordan Valley, West Bank Integrated Water Resources Management Plan.
Water Sector Strategy 2012 – PWA.
Non-revenue water study 2010 –PWA.
Water law 3/2002 and the new Water Law 24/2014.
Institutional setting for water sector in Palestine 2010 – PWA.
Legal framework for water and waste water sector 2008 – PWA.

SWMED PROJECT I-B2.1 – CONTRACT N°10/2177

81
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Introduction
The water management system is characterised by centralization in decision-making with high number of actors and limited coordination at the national and
regional levels. Given the complex water management structure there could be many ways to open the door for multiple causes and supporting factors of
unsustainable practices in the water sector, in turn increasing pressure on water resource and environment and leading to social conflict.
The explicit recognition of the right to water in the new constitution (January 2014) certainly has a high symbolic and legal value. Further, the new constitution
recognizes water as a human right for current and future generations and establishes sustainability and equity as guidelines. Thus, the water acquires the
legal status of the heritage of the Tunisian nation. Citizens’ rights, for individuals and groups, to decent living conditions (Article 21) imply also the right to
safe drinking water and the right to sanitation. Finally, decentralization established by the constitution, promote decentralisation/local management and
effective citizen participation in water management from the local level.
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Even though, the new decentralised/local management process in the water sector is not yet clearly identified, initiatives to improve water management
through better water governance are more present. The organisation of water tables under the SWMED project is part of these initiatives.

I. The water management issues
Tunisia is facing aridity and local water shortage with low quality of available resource (especially in south) leading to high pressure in water issues. Climate
change is expected to affect water resources on a global scale but projections show a wide range of impacts for individual regions. The per capita annual
shared water is about 450 m3 , which is relatively low according to international standards that consider countries with less than 1000 m3 per capita and per
year are poor in water. The repartition of the conventional resources is given by the below figure. Tunisia succeeded to manage the existing resources in
order to satisfy all the demands especially during water shortage periods, which are preponderant in a dry or semi- dry climate. Given the population growth
and the socio-economic development, the demand pressure on the water resources will be more and more important.

Figure 1: Repartition of the conventional water resources in Tunisia (Louati, CBWRMED project, 2010)

Tunisia is already affected by a variety of natural and man-made threats regarding water security like severe droughts, extreme flooding, salinization of
coastal aquifers, degradation of fertile soils and increasing desertification due to unsustainable management practices. With climate change amplifying
these problems in the future, there would be increased potential for tensions in the country, loss of income, and migration as many rural areas have
decreasing population growth.
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The water management experienced in Tunisia various milestones and notable developments. Indeed, until the 80s, water management was centralized
and dependent on a direct way to the state. Although the management of drinking water in urban and neighbouring areas remains centralized and governed
by the National Company of Water Exploitation and Distribution (SONEDE), the 90s were marked by a change in this context. Centralized management, in
rural areas, has indeed changed in favour of an almost collaborative management by the Agricultural Development Groups (GDA) and the different water
managements units. The GDA related to drinking water reached a number of 1327, providing a service to one million six hundred thousand inhabitants. The
GDA related to water for irrigation has reached the number of 1253, and administers about two hundred thousand acres of farmland equivalent to one-third
of the national agricultural production. Two thirds of this GDA have problems in terms of operation and the distribution of water generating disturbances in
the water supply. The causes of these problems range from the lack of user involvement in issues related to the water management or decision making in the
exploitation of Waters, the obvious lack in terms of skills, required equipment, supervision, control and monitoring of the activities. Therefore, the local water
management and, specifically, good governance, is a high priority to study specially in the context of the new constitution reinforcing the local authority.

II. The water tables
The water tables, as defined in SWMED project, represent in Tunisia an innovative tool as the management system is centralized. It is an efficient mechanism
to discuss water policies and technical solutions for sustainable water management involving all water actors and applying participative and transparent
process. The Centre of Water Research and Technologies, CERTE, in the frame of SWMED project defined the main issues object of the water tables using
a concept note and based on the above presented situation of water management in Tunisia. The main actors are identified and invited to take part to the
water tables where they can present their opinions, exchange with participants and agreed in final conclusions. The objective is that findings will be adopted
and included in the work programmes and planning of each participant at his level.
The main actors participating to the water tables are representatives belonging to the ministers in charge of agriculture, environment and health, main
water public operators, experts from universities and research organizations, local water management associations, NGOs. Stakeholders have exposed the
situation of water management and governance and took part in a debate.
The main issues considered are linked to the new context of water management in Tunisia presented above.
Participation in decision making
Main objectives are better coordination of stakeholder groups, to master confrontations sclerosing or blocking decision making and the creation of processes
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and mechanisms for concerted strategies, programs and projects. Discussion concerned the gaps and failures as well as recent advances in right of
participation of citizens in decision-making as well as the mechanisms and additional measures to promote the integration of citizens in the process of
decision-making on water policies, programs, projects etc.
Access to information
This water table dealt with the development of appropriate as well as structured and sustainable institutional mechanisms for water information management.
Based on recent advances in access to information, efficient control supported by the judicial system and mechanisms available to citizens able and willing
to exercise that right are other issues considered.
Institutional aspects of local water management
Water Table was conducted to discuss and to point out the main issues facing the water management system in Tunisia at institutional level and to identify
the limits that are obstructing its performances. it was focusing on which institutional system and related mechanisms should be adopted for better
local governance and how to coordinate the planning and the interventions of the multiple actors in the water system in Tunisia. Since the main national
stakeholders were present in the meeting, the discussion underlined the achievements of the actual water system thanks to its institutions and revealed
the main faced problems and issues and a further debate was carried out to point which steps and measures are more prior to take in the present national
context. Main exchange is related to institutional regulation for better governance of water services, better coordinate planning and actions between the
different actors and what strategies for better integration of the private sector in water services.
Legal frame, Evolution and Affectivity
The constitution of 27 January 2014, guarantees the right for water but equally the administrative and financial autonomy of the local authorities. For the
water sector, confronted with the reality, still dominated by the central decision, these democratic orientations surely require several institutional and legal
reforms as well as a reorganization of the relations between citizens, actors, resources and territories, and so a new governance system.
In this structured dynamics around the good governance principles, questions that arise are (i) what are the legal measures susceptible to insure the adequacy
between the water “national heritage” and the local stakes. (ii) How to legally empower the local authorities. The participants also tried to bring answer
elements on tools and regulatory mechanisms to reinforce the public water management while strengthening the aspects connected to the good governance.
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III. The policy objectives
In Section II the main gaps and limitations are identified and key recommendations and orientations issued during the water tables are summarised.
Participation in decision making
Regarding the right to participation in decision-making, which is fundamental to good governance and positive citizenship and strengthens the relationship
between citizen and administration, several aspects need to be improved, including the political will to involve citizens in decision-making. The establishment
of the necessary tools for dialogue between the authorities concerned and the citizen is in favour of building trusty relationship and transparency. The
implementation of public awareness campaigns on water management to empower the local authorities and civil society will be essential in this regard.
Capacity development of water associations and their restructuration improving their management are considered as essential as coordination between
the different parties to develop a clear roadmap for good governance; likewise for the development of citizen capacity for active participation. In this respect,
there is a Lack of experience in the practice of participatory democracy in accordance with international standards and the necessity of institutionalization
of dialogue to ensure the sustainability of this participation.
More widened consultation of the civil society, the academics and the various actors concerned by the advocated strategy for the hydraulic environment
protection and water management has to be implemented in order to identify projects which answer more and better to the requirements of the sustainable
development. As example, the implementation of the participative process is expected to decrease the lack of integrated vision of projects at the local level
(water, energy, agriculture, health…), Lack of clarity on common concepts and definitions (access to water, water services, the right to water...), and the
over exploitation of groundwater.
Main orientations to implement the participative approach are summarized in the box below.
-

Development of a culture of dialogue and important decisions on all issues related to water both at the local and the national level.
Development of mechanisms for dialogue, negotiation and conflict resolution.
Training of water local organizations to better understanding human behaviour
Strengthen the capacity of local water associations since the citizen groups, not educated politically and intellectually; find it difficult to analyze the
promises and to resist political manipulation
- Definition of relevant indicators to measure the deficits and limitations of the state of governance in each commune.
- Launch at least a couple of initiatives to try and regulate the procedures and measure their impact locally.
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Access to information
The public support to implement the water information system under development is necessary and should lead to robust and reliable system for strategies
planning, risks identification and evaluation/monitoring. In parallel, coordination between stakeholders for unification of water data collection information
and indicators will be improved in order to make the adequate information available in time and space and accessible to users according to transparency
principles.
There are notable advances on the right of access to information, particularly in terms of legislation (Decree-Law No. 2011-41 of 26 May 2011 regarding
public access to documents held by public bodies) and recognition at the constitutional level that imposes new transparency requirements for public bodies
through open government initiatives. The box below summarizes the main identified actions/orientations by stakeholders, researchers and civil society.
-

Upgrading the central and regional water bodies in the implementation of the new law concerning the access to administrative documents.
Strengthening the reporting obligation with a clear methodology and indicators of well-established monitoring.
Adoption of mechanisms to ensure more credibility to data management and sharing of information
Elaboration of the principles and access rules and use of public data.
More effective communication allowing water users to be aware of their rights to access information and the manner of its exercise
Stronger involvement of civil society and capacity building in information management

Institutional aspects of local water management
The absence of a common water strategic vision between the various stakeholders and the dominance of the sectorial approach slows down and
delays the initiatives of synergy in the planning and the elaboration programs. Nowadays, the water management policy is indeed, made essentially at the
level of the Ministry of Agriculture which is the department representing the biggest water consumer sector. It is also simple to notice that the multitude of
participants and the verticality in making the decision, is limiting the regulation of water management process, and the efficiency of the actions that could
be organized. The fragmentation and the lack of coordination between the institutions involved directly in the water sector entail incoherence in the
implementation of the programs and the projects. The low integration of research and results realized in the technologies centres and universities did not
allow the move to more water sustainable solutions (see feasibility study). Finally, the non-existence of formal dialogue mechanisms between the users
as well as the absence of an effective and responsible implication of the civil society representatives made that he current approach is still structured around
the informal consultations managed by the public actors leaving little room to a concrete participation of the civil society organizations in the water sector.
Also, the lack of skills and means of the local water associations is limiting their actions and affecting their credibility in the eyes of their members and
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users. Water saving, water reuse/recycling of treated wastewater management are divided between three main actors (ministries in charge of agriculture,
environment and health) which limit the implementation of the related strategies.
At the institutional level many policies guidelines are issued for water sector, among them:
• The necessity of having a “Regulation Authority” with decision autonomy in order to control the whole water management system for more coherence
and holistic vision and to penalize all breach of the regulations in the context of water as a common heritage. Such authority will work with the “Water
National Council”, responsible of setting national strategies, and will controls all the decisions and measures/projects taken/to implement regarding
the water system.
• The translation of the sustainable development instance planned under Tunisian constitution in regional councils including specific groups related to
local resources management including water, can allow integration of inter-sectors issues and consideration of local needs.
• The option of water and the water national council managed under the umbrella of the prime minister or an independent minister dedicated to water
in order to have the same distance of the different uses should be studied and developed to identify benefits and limitations in the actual Tunisian
context.
• For the well progress of the previous suggested points, definition, rights and obligations related to the local and regional water management have to
be clarified and agreed. It has to be supported with awareness and training campaign to citizens and civil society to build skills on water management
and principles linked to water as common heritage.
• To promote the treated wastewater reuse by enhancing the dialogue between the ministries of agriculture, health and environment who are the corner
stones and implementing institutional system dedicated to recycling/reuse with the necessary coordination mechanisms with the different uses and
actors. In this context, an independent environment ministry that is not under the patronage of any other ministry is necessary for efficient reuse
control and preservation of water resource.
In fact, the limited reuse of TWW, considered as strategic priority and framed by a group of laws and statutory texts, is essentially connected to some
limitations of i) governance: a weak coordination, horizontally and vertically, between the various actors, ii) Strategic: the wastewater is not effectively and
socio-economically considered as a water resource and there is a lack of clear and relevant strategy to remedy this situation and initiate changes at all
levels. In this context, the reuse / multi-usage of the water has not to be limited to the agricultural sector but extended, as example, to the urban and industrial
levels. iii) Lack of mechanisms and tools such as the absence of systems of follow-up and evaluation allowing the information feedback from all the reuse
chain.
- To redefine and clearly sets the Water, as a national common “heritage” and redefine institutional missions and roles.
- The Citizen has to play a greater role in the water management to preserve the “Public” character of water management, which needs respect of their
duty and the use of their right to the information and to the participation to the decision.
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Legal frame, Evolution and Effectively
From the moment in which water is considered as a “common heritage” of the nation, and no longer as a “Public domain of the State “ such as defined
in the code of waters, rights, duties and responsibilities of the various actors must be revised. The preservation of water and the rationalization of its use
cannot refer mainly to the agricultural sector and to the food security that, in spite of their importance, cannot insure alone the sustainability of the resources
exploitation. The user must be also indebted for the use and the deterioration of the water according to the approach “user-payer and polluting-payer “ and
law enforcement appears necessary. This economic principle that stipulates that the user has to finance the social costs of his activity aims, in particular, to
giving responsibilities to the users of the water with regard to the value of this resource and the costs inherent to its protection, restoration or development.
Concerning the participation of the private sector in the water management system, the participants underlined that it is necessary, in the short-term, to
strength the public management of the water services while defining clearly the principles and the frames to integrate the private sector into the water
system management in partnership with not only the public sector but also the citizen, the water being a national heritage. Such strategic orientations must,
be accompanied with democratic mechanisms of transparencies and control over the performances of the companies (public or private) as well as legal
accountability. Regarding the treated wastewater (TWW) and its reuse, the noticed inadequacies are much more linked to the application of the existing texts
than in gaps of certain texts related to the TWW management. However the reuse/recycling of treated wastewater at the urban, industrial and agricultural
levels has to be enhanced by specific texts and standards (urban level).
The new constitution dedicates the universal right of the water for all the Tunisians. The state and the whole society have to mobilize to turn this right into a
reality. In this context, the main policy orientations issued from the water table are:
- The local water governance, such as deducted from the critical reading of the current water code, seems not very obvious and deserves to be
strengthened in a new version (under development). It would be useful, in particular, to complete the existing measures by an approach taking into
consideration new orientations towards a bigger and stronger autonomy of the local authorities but also underlining the requirements of transparency
and accountability.
- The services related to water management by the public sector must be strengthened without excluding a progressive implication of the private sector
in a clear agreement frame with the new principles of the constitution and endowed with mechanisms of transparencies and democratic controls of
the public or private company performances.
- The mutual apprenticeship, at various levels, between the researchers, the engineers and the staffs of the administration must be formalized to
contribute to a better knowledge “procedures, methods and working tools of each other”.
Finally, if most of these orientations are concretely practicable, their implementation requires a real commitment of all the actors in charge of water policies
by modifying, limiting, strengthening or by creating new privileges and institutions on the basis of well defined strategies, principles and objectives.
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IV. The implementation strategies
The SWMED project developed several activities in order to support the policy orientations identified during the three water tables. Three relevant examples
are presented in this section.
Participative process
The water tables organized within the SWMED project is a demonstration and pilot experience on real implementation on participative process for assessment
of the situation and development of policy orientation. Main water actors are participated during the three water tables and contributed from their side to the
debates and exchanges which are summarised and agreed at the end of each water table and presented in a report. In light of the results achieved, the
CERTE evaluated very positively this experience and will continue its role to support policy for sustainable water management by adopting this participatory
tool for better water governance. As example, this role will continue in the frame of another program related to water integrity in MENA region with the SIWI
Institution and its partners.
In the frame of the identification of sustainable water management in the settlement of “Zeouiet El Mgaiez, ZEM” selected as the case studies of SWMED
project, a participative approach was implemented with several meetings with ZEM community in order to identify their needs and present them accordingly the
selected options (see the feasibility studies) and the constructed wetland technology as solution for sanitation issues and allowing the reuse of treated wastewater.
Multi-use of water, reuse of Treated Wastewater
The water tables underlined the institutional and legal limitations preventing to the TWW reuse due to lack of coordination between the three main actors
(minsters in charge of agriculture, environment and health), the quality of TWW at the municipal level and the low socio-economic acceptance/perception of
wastewater as resource. Different activities are implemented in the frame of SWMED project to support the policy of water reuse. As the reuse is mainly limited
to agricultural sector, the feasibility study involve sustainable water options related to the urban level (Bardo Center complex) including grey water treatment
and reuse. Also the support of technical demonstration center, component of the SWM house, which involve technologies of the treatment of grey and black
water of student building and its recycling respectively in toilet flushing and landscaping to demonstrate to stakeholders the feasibility of the water multi-use.
Local water management
The SWMED project present several examples of local water management at different levels considering the socio-economic context, waster saving
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possibilities and involving different types of water (rainwater, ground water, grey water, wastewater) and adapted technologies in the frame of feasibility
studies. The comparison of costs and benefits in term of quality and availability of water for reuse is undertaken between centralised and local wastewater
management system at ZEM settlement. The alternative corresponding to centralized approach is the largest consumer of energy for pumping water and
transfer. In addition, the treatment used at the municipal WWTP is activated sludge, which is requesting high quantity of energy for aeration. Finally, this
alternative is expected to allow a potential reuse rate of 28%, which is the national rate. At contrary, the alternatives of local water management adapted to
ZEM context and using constructed wetlands may lead to a total water reuse, as ZEM is an agricultural area. The choice of constructed wetland process,
when the land is available, greatly contributes to the reduction of energy needs while ensuring appropriate quality of treated wastewater and well integration
into the landscape.
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Towards a more sustainable use of water in the domestic sector
Case Study – Gozo

POLICY PAPER

1. Background
The Ministry for Gozo through its ecoGozo vision1, is responsible for the implementation of a Local Sustainable Development strategy on the island of Gozo
in Malta. In line with this concept, Gozo will strive to reduce its water footprint through a number of actions, among which the cleaning and maintenance of
valleys to serve as water harvesting facilities and storage of water in public spaces, and a a strong educational and awareness campaign. The Ministry for
Gozo also collaborates with other entitities such as the University of Malta, the Malta College for Arts, Science and Technology (MCAST) and the Global
Water Partnership – Mediterranean (GWP-Med), and with corporate business, such as the Coca-Cola Foundation amongst others, to invest in rainwater
harvesting initiatives and promote responsible water use in the Malteses Islands.
1.1 Characteristics of the island of Gozo
The island of Gozo with a land-area of 68.67 square kilometers is the second largest island in the Maltese archipelago. The resident population of the
island of Gozo in 2014 amounted to 31,458 inhabitants, leading to a population density of 458 inhabitants/square kilometre – a significantly lower figure
than that of the main island of Malta, where the population density stands at 1,566 inhabitants/square kilometre. As a consequence, the island of Gozo
is less urbanised, and only 22% of the land area is built up. Furthermore, the island lacks significant industrial development, with the industries present
being located in a single ‘industrial estate’ in the central reaches of the island. Yet, this population density is still significantly higher in comparison with the
European average, and creates significant pressures on the island’s very limited freshwater resources.

1

For further information on the island of Gozo’s ecoGozo project, please visit www.ecogozo.com
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1.2 Water resources on the island of Gozo
Four typologies of water resources can be identified in the island of
Gozo, namely:
•
•
•
•

naturally renewable resources
groundwater and harvestable surface rainwater runoff
unconventional water resources and
desalinated sea-water together with treated sewage waters.

The groundwater resources in the island occur as two types of aquifer
systems – a sea-level aquifer system sustained in the Lower Coralline
Limestone formation which extends underneath the whole island (with
the exception of a small area in around the harbour of Mgarr where
a marly formation occurs at sea-level) and a number of relatively
small high-lying (or perched) aquifer systems sustained in the Upper
Coralline Limestone by an underlying layer of marly clay formation.
Groundwater abstraction for municipal purposes is undertaken
by the Water Services Corporation, the main utility of the islands,
through 44 boreholes and two pumping stations, mainly from the
sea-level aquifer system. Due to the salinity of certain abstraction
stations, abstracted groundwater is currently polished through a lowpressure membrane system prior to its distribution to consumers,
this to ensure that municipal water attains all the parametric quality
standards required by the EU’s Drinking Water Directive.

Figure 1: Map of the Maltese Islands.

Groundwater also sustains the island’s important agricultural sector. Groundwater abstraction for agriculture is estimated to exceed abstraction for municipal
purposes, making the sector the most dependent on groundwater resources.
The second main source of municpal water is derived from desalinated sea-water produced by a reverse-osmosis membrane process in the Cirkewwa
Desalination Plant located on the northermost shores of the island of Malta. Desalinated water is transferred to Gozo through a sub-marine pipeline, with
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the volume transferred varying according to the monthly water demand of the island. Due to its low salinity, desalinated water is blended with groundwater
at the island’s main reservoir of Ta’ Cenc to further optimise the quality of the water supply distributed to consumers. Transfer of desalinated water reaches
mean annual levels of 480,280 cubic meters, generally peaking during the summer months where maximum daily transfer volumes can reach up to 3,1502
cubic meters.
Harvesting of roof rainwater presents a further potential water source for the urban sector, which can address a variety of second class uses both at the
individual and the community level. Rainwater harvesting is mainly undertaken in wells located within private residences or public reservoirs located under
main squares or other recreational areas. From a water supply perspective, the main limitations of this resource is the storage space required to ensure a
sufficient carry-over capacity throughout the year.
In as much, storage capacity and thus use of harvested rainwater is largely expected to be located in the older village cores where most old houses and
constructions have at least one well.
The wastewater generated on the island is currently diverted to a wastewater treatment plant located at Ras il-Hobz which started operating in November
2007, where following conventional treatment the effluent produced is discharged to the sea. The effluent production capacity of this plant amounts to 6,000
cubic metres per day. Polishing facilities are currently being developed at this plant which will enable the production of water of sufficiently high quality to
enable its safe use for secondary purposes. The envisaged production capacity of this polishing plant amounts to 4,000 cubic meters per day and the water
will be transferred through a pressured pipe-line (most of which already in place) to the urban centre of Victoria. The envisaged uses of this water include
urban landscaping, agricultural irrigation and possibly a very small amount by the industrial sector.
1.3 Water demand characteristics
The water demand of the municipal/urban sector in the island is estimated to reach an average level of 2,278,584 cubic meters/year. This is mainly
comprised of the total potable water supplied by the Water Services Corporation less leakages3. It is noted that with 73% of the island water demand, the
urban sector is the main water consumer on the island. The demand of the agricultural, industrial and commercial sector, at 27% is quite marginal.
The per capita water demand (for domestic purposes) in the island stands at 147 litres/person/day; lower than the 119 litres/capita/day estimated for the
island of Malta.
2
3

This figure was registered on September 13th, 2014 by Water Services Corporation.
For Gozo, Water Services Corporation has an ILI (Infrastructural Leakage Index) of 1.6.
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2. Water Use in the Urban Sector
Water in the urban sector is primarily used within households, the commercial environment and for urban landscaping purposes. Without doubt, households
have by far the most significant water demand.

Figure 2: Breakdown of Household Water Consumption

Water is used in households for a variety of activities, and household water use surveys undertaken as part of the SWMED4 project provide the
classification of household water use as shown in figure 2:
Water supply to households is primarily derived from the municipal water distribution network operated by the Water Services Corporation.

4

SWMED – Sustainable Domestic Water use in the Mediterranean Region.
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The commercial sector’s water demand is almost exclusively met through water supplied by the Water Services Corporation. Water use by this sector is
primarily for washing purposes where mainly wash hand basins and toilet flushing are the main components of the demand.
Urban landscaping demand is met through harvested rainwater, where communal rainwater harvesting reservoirs are available and from groundwater
transported by tankers.

3. High Level Policy Objectives
The high level policy objectives which define the management strategy for achieving the sustainable use of water in the urban sector in the island of Gozo
can be outlined as follows:
(i) Attainment of the drinking water quality standards in the urban water supply according to the requirements of the EU’s Drinking Water Directive;
(ii) Achieving a high level of efficient use of water by the urban sector, resulting in a lower sectoral water demand thus reducing the quantitative
pressures on groundwater resources (and therefore contribute to the achievement of the good status objectives of the Water Framework
Directive);
(iii) Supporting the introduction of alternative water resources such as rainwater harvesting, recycled greywater and treated sewage effluent, and
support their use in lieu of naturally renewable groundwater resources;
(iv) Ensure the integrated utilisation of available (different) water resources to conjunctively satisfy the demand of the sector; and
(v) Achieving a high level of stakeholder engagement in the development and achievement of the policy objectives.

4. Programme of Measures
The achievement of the high level policy objectives requires the formulation of a suite of water management measures aimed at ensuring the sustainable
use of water resources. Following discussions, held at the water tables organised under the frame of the SWMED project and a number of targeted
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consultation meetings with the main stakeholders, namely the Ministry for Gozo, the Ministry for Energy and Health, Local Councils, NGO’s and the Water
Services Corporation, the following measures were identified.
4.1 Water Supply Quality
The main aim of these measures is that of optimising the quality of water supplied to consumers by the Water Services Corporation.
Measure 4.1A: Development of a Reverse Osmosis Desalination Plant
The development of a Reverse Osmosis plant in Gozo can eliminate the dependence of the island on the transfer of water through the submarine pipeline
from the main island of Malta. This plant would ensure greater flexibility in the management of the municipal water supply, providing greater polishing
capacity when (and if) required and also provide the local capacity to match peak demand. Furthermore, the plant will eliminate the significant energy
requirements for enabling the water transfer through the submarine pipeline thus reducing the energy footprint of the water production and transfer process.
The envisaged production capacity of this plant amounts to 9,000 cubic meters per day, with a projected specific power of 3.824 kWh/cubic metre5.
Measure 4.1B: Optimising Groundwater Abstraction
Variable speed pumping technology and online monitoring systems are recommended to be installed in all of the island’s public groundwater abstraction
stations to enable the modelling of groundwater abstraction aimed at achieving the highest quality blend under the prevailing production requirements.
4.2 Efficient use of water in the municipal sector
The main aim of these measures is that of ensuring that the water demand of the sector achieves the highest efficiency levels possible.
Measure 4.2A: Water Saving Devices
As part of a national scheme, water saving devices such as toilet flushing volume reducers, shower and faucet flow controllers are recommended to be
distributed to all households on the island. This scheme also should be supported by a strong public engagement campaign and expert advice on water
use in the home is recommended to be provided to all households. This measure has already been successfully implemented in Gozo by the ecoGozo
programmme within the Ministry for Gozo, through two pilot projects, one of them being the SWMED project.
5

This figure excludes product transfer.
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Measure 4.2B: Water Efficient Appliances
Fiscal incentive schemes are recommended to be developed to support the acquisition of water efficient appliances such as washing machines and
dishwashers. These schemes shall aim to achieve a shift in the market towards high water efficient appliances, and therefore ensuring a durable effect to
the measure.
Measure 4.2C: Effective management of leakages in the municipal distribution network
It is recommended that the successful leakage management programme currently employed by Water Services Corporation be maintained in order to
ensure that leakages in the distribution network are maintained at the technical and economic lowest achievable levels possible and it is suggested that
research initiatives on leakage management techniques be considered in order to further optimize the water distribution network infrastructure.
Measure 4.2D: Use of smart meter data to inform consumers on wasteful water use practices
A centralised data management system is being developed by Water Services Corporation to enable the assessment of consumer water consumption
patterns. The analysis of this data will permit the identification of anomalous high consumption patterns. In such cases, it is recommended that advice could
be provided to consumers to better manage their water consumption or identify in-house leakages contributing to water wastage.

4.3 Unconventional Water Resources
The main aim of these measures is that of supporting the development of alternative water resources to provide the urban sector with alternative water
resources and thus reduce the sector’s impact on the island’s threatened natural water resources.
Measure 4.3A: Rainwater harvesting
The Ministry for Gozo recommends that support schemes for the rehabilitation and use of existing reservoirs and wells within households should be be
issued again and new schemes with regards to building of new reservoirs within existing households for rainwater harvesting purposes could also be
considered.
The introduction of innovative rainwater management solutions based on Sustainable Urban Drainage Systems could also be assessed. This with the scope
of limiting the volume of water which outflows as runoff from the urban environment by creating the conditions for the absorption of this water within the
urban framework.
The Ministry for Gozo will support initiatives launched to identify existing public rainwater harvesting infrastructures, assess their structural status and
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determine the rehabilitation works required to restore these public assets. It is recommended that rehabilitation works should be undertaken where
management structures which ensure the effective use of the harvested water can be established.
Following a successful 5-year programme of cleaning of rainwater harvesting facilities, the Ministry for Gozo also recommends the continued cleaning of silt
behind dams in valleys in order to increase the rainwater harvesting potential which is mainly used for agricultural purposes. The cleaning of such valleys
should be done using the integrated valley management concept.
Measure 4.3B: Greywater Recycling
An assessment of available grey-water recycling technology and its adaptability to the local scenario could also be undertaken. Support schemes to
increase the visibility of this technology in the local market may be considered in cooperation with the commercial sector. Furthermore, the feasibility of
incentive schemes to support the adoption of grey-water recycling technology in households could be assessed.
Measure 4.3C: Highly Polished Treated Effluent
Following the commissioning of the polishing plant at the Ras il-Hobz wastewater treatment plan, it is recommended that the necessary regulatory
provisions be made to ensure the utilisation of the highly polished effluent for urban landscaping purposes. This through the engagement of regional and
local authorities.
4.4 Conjunctive use of water resources
The main aim of these measures is that of developing the necessary information base to support the adoption of alternative water resources.
Measure 4.4A: Develop guidelines on the safe use of alternative water resources
Water use guidelines are proposed to be be developed to ensure the safe use of alternative water resources in the urban environment. In particular it is
recommended that these guidelines focus on the safe use of harvested rainwater, recycled greywater and highly polished treated effluent.
Furthermore the possibility of providing technical support (such as chemical laboratory analysis) for the qualitative assessment of alternative water resources
used in households may be investigated.
Measure 4.4B: Establishing Effective Management Structures
Regulatory provisions are recommended to be enacted to establish the necessary management structures for regulating water use in urban landscaping,
in particular requiring water supply operators to shift to alternative water resources, instead of groundwater.
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Measure 4.4C: Rehabilitation of historical water features
It is also recommended that the rehabilitation of old water harvesting and channeling systems be evaluated as a means of potentially increasing the
utilisation of perched aquifer spring water, from the minor perched aquifer systems. This evaluation would take full consideration of current water use
conditions at these aquifer systems in order to ensure that any development does not impinge negatively on existing users.
4.5 Effective Stakeholder Engagement
The main aim of these measures is that of ensuing a high level of stakeholder engagement in the implementation process of the identified water management
measures.
Measures 4.5A: High level of coordination with National Water Conservation Campaign
The Ministry for Gozo will support and actively participate in formulation and implementation of the National Water Conservation Campaign being planned
by Government. The Ministry will strive to achieve a high level of coordination with Ministry for Energy and Health in the implementation of this campaign
in Gozo.
Measure 4.5B: Regional Process
Following the success of water tables organised as part of the implementation of the SWMED project in Gozo, stakeholder consultation meetings will be
held from time to time in order to discuss proposals for water management measures on the island.

5. Conclusion
Gozo’s geology and geography coupled with its Mediterranean climate provide great challanges in terms of freshwater resources. In general there is
recognition of the necessity to improve fresh water resource management through more efficient use and better utilization and also to address sectors
to become more sustainable in this field through reduced water abstraction from the island’s aquifers. Furthermore any actions in this regard need to be
supported by public awareness campaigns and active stakeholder involvement.
This policy paper may serve as a baseline document for future water resource management in Gozo, and may act as a guidline to sustain and maintain this
truly precious resource on our island.
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