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International Workshop

“Forest Restoration in Algeria, Egypt, Morocco and Tunisia using Treated
Waste Water to Sustain Smallholders and Farmers Livelihoods”

Hammamet, Tunisia
16-17 October 2010

Opening Session

The International Workshop “Forest Restoration in Algeria, Egypt, Morocco and Tunisia
using Treated Waste Water to Sustain Smallholders and Farmers Livelihoods” was held from
16 to 17 October 2010, at the Diar Lemdina Hotel in Hammamet, Tunisia, in cooperation with
the University of Alexandria, Egypt, and the University of Tuscia, Italy. The purpose was to
facilitate knowledge transfer by bringing together specialists and decision makers from the
four participating countries and Italian specialists to improve and transform the preliminary
project concept note (Appendix A) into a project proposal to be submitted to donors and
funding agencies. The workshop concept note is given in Appendix B.

The International Workshop was organized by FAO and funded by the FAO Project
GCP/INT/059/ITA, with the kind support of the Government of Italy.

In total, twenty-eight participants attended the meeting. Algeria, Egypt, Morocco and Tunisia
were represented by two delegates each, Italy was represented by experts from two Italian
universities - Basilicata, Potenza, and Tuscia, Viterbo - as well as from the CRA (Consiglio
per la Ricerca in Agricoltura — Council for Research in Agriculture) and the CNR (Consiglio
Nazionale per le Ricerche — National Council for Research). Additionally, two observers from
the Italian Ministry of Foreign Affairs (Italian Cooperation) took part in the event. Five
observers from Tunisia, one representative of the Sahara and Sahel Observatory (OSS) and
four officers from FAO Headquarters and the Regional Office for the Near East also attended
the meeting. The list of participants is given in Appendix D.

Mr. Mohamed Saket, FAO Senior Forestry Officer in Cairo, welcomed all participants to the
meeting and thanked the Italian scientists for sharing their experience in the area of
afforestation using treated waste water, as well as the FAO officers. He said the initiative was
very important for the concerned countries due to their particular characteristics, and could
contribute to improve the local people’s needs of forestry goods and services and to food
security. There were, however, many institutional, financial, technological and political
challenges that the planned project could help to overcome. Finally, he wished the
participants to have a productive workshop that will lead to the envisaged project.

Mr. Salem EI Fekih, Director-General of Forests of Tunisia, also welcomed all participants on
behalf of the Minister of Agriculture and thanked the Italian representatives and FAO officers
for their support in this important initiative which will contribute to the integrated rural
development and the forestry sector in the region and improve the smallholders and farmers
livelihoods.



Ms Maria Pia Rizzo, from the Italian Ministry of Foreign Affairs, emphasized the significance
of the use of natural resources for sustainable development. The international community was
more and more aware of the importance of the governments’ responsibility and of the inter-
relation among different countries in resource management. The Italian experience and
expertise could be utilized in a sustainable way and this opportunity should be taken to
address the political, social and economical aspects of sustainable development in arid zone
countries.

Mr Walter Kollert, FAO Forestry Officer (Planted Forests), presented the objective of the
workshop. He recalled that the countries in the region had since long recognized the need to
work together on shared forestry problems and had created the Silva Mediterranea network to
this effect. This Workshop was a follow-up event of the 18" session of the Near East Forestry
Commission held in Tunisia earlier this year which had recommended “to encourage
countries to use treated water waste in forest tree planting with required precautions”. The
workshop would provide an opportunity to facilitate knowledge transfer among the countries
concerned, to better understand the particular forestry characteristics of these countries, to
contribute to the transfer of scientific research into forest policies, and finally to prepare and
develop in a joint effort a project proposal which may be eligible for funding by international
donor agencies.

Approval of the Agenda

The Provisional Agenda was adopted without amendments and is available in Appendix C.

Workshop procedures and organizational arrangements

Mr. Houssem Bel Hadj, Facilitator of the meeting, presented the Workshop procedures and
organizational arrangements which included inter alia the role of the facilitator and of the
rapporteurs; thematic papers; use of resource persons and the working group sessions.

Country reports by Algeria, Egypt, Morocco and Tunisia on the use of
treated waste water in forestry and agroforestry

Participants reported on the use of treated waste water in their respective countries and
presented a brief summary which can be found below. The full presentations are attached as
Appendix E.

Algeria

The report was presented by Mr Nasr Eddine Kazi Aoual and Ms Sabrina Rachedi, the two
representatives from Algeria, and included a description of the country with geographic
distribution of forests, the state of mobilized waters and availability of treated waste water in
the country, the re-utilization of treated waste water in the agricultural sector and the current
programme in this area.



Egypt

Prof. Ahmed EI Baha presented the report related to the Egyptian experience. He mentioned
the general geographic and ecological description of the country and indicated that due to the
scarcity of rainfall, about 96 percent of the territory were constituted of desert. Twenty-six
planted forests irrigated with treated waste water had already been established in different
locations of the country. He also described the four main methods of irrigation and indicated
the main constraints related to the use of treated waste water in urban and peri-urban areas,
forestry and agroforestry.

Morocco

The two representatives from Morocco, Mr Mourad Taroq and Ms Kawtar Gazoulit, gave a
general description of the forestry conditions in the country, and the potential and challenges
of using treated waste water in forestry and agroforestry in Morocco. The regeneration of
urban and peri-urban forests and the creation of a green belt was part of the objectives of the
Moroccan new strategy. An estimation of used waste water production in Morocco was given,
as well as some examples of re-utilization of this type of water.

Tunisia

The presentation was made by the two representatives of Tunisia, Mr Rafik Aini and
Ms Ragia El Aitiri, and included the geographic description of the country, climate and
ecology aspects, in particular the rainfall scarcity, and soil resources. The national water
strategies included water mobilization, conservation, participatory management and treated
waste water reuse for agricultural needs.

Case studies

Two case studies related to the use of two different technologies used for treating waste water
in order to be re-used for reforestation or irrigation of olive trees were also presented:

e Afforestation Project to establish a forest plantation irrigated with phyto-remediated
water (PRW) in the Oasis of Brézina, EI-Bayadh (Algeria), by Prof. Paolo De Angelis,
University of Tuscia, Italy

o Simplified treatment systems for reuse of waste water in agriculture and forestry: Ten
years of irrigation results on an olive tree culture in Italy, by Prof. Salvatore Masi,
University of Basilicata, Italy

These two presentations, which can be found in Appendix E, were met with great interest of
the participants and the speakers had to answer a number of questions about the proposed
technologies, as well as the results and limits experienced in Algeria and in Italy.

Introduction to project planning: problem analysis and Logical Framework
(outcomes, outputs, activities, roles and responsibilities, indicators)

Mr. Houssem Bel Hadj presented an introduction to the project planning. The Logical
Framework Approach (LFA) was an aid to systematic and logical thinking, the process of
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which was as important as the product itself. Tools should be applied as part of an iterative
process and the product of the analysis had to be open to review and revision. The LFA tools
presented in this training were not exclusive and there were many other complementary tools
that could be used.

Working sessions

Working sessions were organized in four groups to allow participants to draft project
proposals based on the country needs reported during the Plenary Session. Four working
Groups were set up: Working Group 1: Algeria; Working Group 2: Egypt; Working Group 3:
Morocco; and Working Group 4: Tunisia. A representative from Italy and an FAO staff
supported each group in their discussion.

The different groups used the METAPLAN method (Boards and cards with different colours)
in order to identify the activities to be implemented in their respective countries that would
achieve the outputs.

Workshop results, conclusions, further steps — Endorsement by participants

Mr Walter Kollert, FAO, presented the results and conclusions of the Workshop to the
plenary (see details in Appendix G). The Logical Framework as drafted during the workshop
was endorsed by all participants (Appendix F) and FAO obtained the mandate by the countries
to continue work based upon this logical framework.

Closing of the Workshop

Ms Maria Pia Rizzo, on behalf of the Italian Ministry of Foreign Affairs, said that the
Workshop was not the end of the process but the starting point to stimulate thinking and
working together. She acknowledged that the workshop participants had made use of the
possibility to exchange technical information and ideas and had managed to develop goals for
a joint cooperation project.

Mr Aleksander Zaremba, from the FAO Technical Cooperation Department, thanked the
participants for the challenging dialogue in building up a project proposal that would transfer
knowledge and technology from more advanced countries into the Mediterranean region.

Mr Mohamed Saket, Senior Forestry Officer in the Near East Regional Office, thanked the
participants for their hard work and acknowledged the results achieved through the workshop.
He also thanked the Sub-Regional Office for North Africa in Tunis for their kind support and
cooperation. He then declared the Workshop closed.



Appendix A — Preliminary Project Concept Note

Planted forests for waste water management and improvement of smallholder and
farmer livelihoods

Beneficiary Morocco, Algeria, Tunisia and Egypt

countries

Title Planted forests for waste water management and
improvement of smallholder and farmer livelihoods

| Duration | Three years (36 months) \
Responsible FAO — Forestry Department, Forest Management
Technical Unit Team, FOMR
Total budget Total: 4,000,000 USD
Target Group Smallholders, farmers, farmers associations, forestry,
and Benefits agricultural and environmental protection departments

Background and rationale for the proposal

Planted forests provide a wide range of wood, non-wood and fibre products. Their use in
afforestation and reforestation programmes reduces the pressure on natural forests, and
increases the production of quality wood. The integrated use of planted forests and
agroforestry systems are effective tools to combat hunger and reduce poverty through the
direct or indirect provision of services that help to increase farmers’ income. The integrated
use of certain species of planted trees is relevant for the production of biomass and fodder and
for the production of handicraft (baskets, chairs, little tables), which can provide a sustainable
source of income particularly for women in rural areas. Further, planted forests support a wide
range of social and ecosystem services contributing to sustainable livelihoods and rural
communities development, including employment, ecosystem services, urban and rural
amenity, combating desertification and salinization, shelterbelts and windbreaks for
agricultural lands, riparian bank and slope stabilization, soil rehabilitation/restoration,
protection of watersheds, phytoremediation and waste water management, livestock fodder,
and sequestering and storing carbon.

Irrigated agriculture in Northern African countries, particularly Morocco, Algeria, Tunisia and
Egypt, accounts for most of the water withdrawals and increasing demand and development
of irrigated agriculture involve the progressive reduction of easily accessible water resources
river flows and shallow good quality ground-water. Countries are seeking safe,
environmentally sound and cost-efficient ways to treat and dispose of wastewater produced by
urban communities and industries. At the same time, increased attention is being focused on
the role that forestry, traditionally a rural-based sector, can play in improving the urban and
peri-urban environments in arid and semi-arid regions. One opportunity to address both



concerns is the use of municipal wastewater (both sewage and industrial effluent) to irrigate
planted forests, greenbelts and amenity trees. Wastewater re-use for planted forests irrigation
has several benefits: safe and low cost of treatment and disposal of wastewater; rehabilitation
of fragile ecological zones; reduced discharge of wastewater into the sea; and use of nutrients
in wastewater for productive purposes.

Desertification control and planted forests development are crucial in Northern Africa, since
the natural woodland resources are inadequate to meet the increasing demand for forest
products and services. The majority of natural forests in the region are open woodlands and
scattered trees of relatively low productivity. The increased population demand for wood,
particularly for fuel in the region has led to the depletion of the scarce natural wood resources
resulting in a negative impact upon the livelihoods of rural communities. The scarce natural
and planted forest lands are particularly significant for their economic, social, cultural and
environmental values, including provision of livelihoods for rural communities, protection of
fragile soils and conservation of scarce biological diversity. In response to this situation,
irrigated planted forests and tree planting in various settings have been established in many
countries of the region, particularly using multi-purpose and fast-growing species to provide
wood, fodder and protection as well as increasing soil fertility.

Morocco, Algeria, Tunisia and Egypt are strongly influenced by the Sahara desert and their
forest cover is among the lowest in the world (Morocco 9.8%, Algeria 1.0%, Tunisia 6.8%
and Egypt 0.1%,). However a lot of effort is put on planted forests (see following table).

Country Forestarea | Planted Forest | Planted Forest
(‘000 ha) area (‘000 ha) | % of forest
area
Morocco 4,364 563 13
Algeria 2,277 754 33
Tunisia 1056 498 47
Egypt 67 67 100

Source: FAO, Forest Resources Assessment 2005

The project proposal will contribute towards the UN Millennium Development Goals 1: “to
eradicate poverty and hunger”; 7: “to ensure environmental sustainability”” and 8: “develop
global partnerships for development”.

Project outputs and activities will strengthen smallholder and farmer capacities in the use of
recycled waste water on planted forests and agroforestry irrigation in urban and peri-urban
lands

The main recipient organizations involved have been identified as follows:
e Morocco: Haut Commissariat aux Eaux et Foréts et a la Lutte contre la Désertification
e Algeria: Ministére de I’Aménagement du Territoire et de I’Environnement
e Tunisia: Ministére de I’agriculture et des foréts and Institut National de Recherches en
Génie Rural, Eaux et Foréts
e Egypt: Ministry of Irrigation and Water Resources; Ministry of Agriculture and Land
Reclamation; University of Alexandria



These institutions will act as implementing agencies and collaborate with key stakeholders
including farmer associations, communities, NGOs, research institutions, and to support the
project.

Target Groups

The direct target groups are smallholders and farmers living in urban and peri-urban areas.
They will benefit from the transfer of knowledge and technology on the use of recycled waste
water for irrigation of planted trees including nursery and planting techniques, silvicultural
management, and the harvesting and marketing of wooden end products. The quality of the
environment will be improved through the recycling of waste water that will reduce the
pollution in the soil and will also have positive impacts on the reduction of water
consumption. The sale of locally produced wood will contribute in the long term to generate
new job opportunities and sources of income, and by that, contribute to alleviate poverty and
improve the livelihoods of the rural communities. The project will further have an impact on
government officials, local research organizations and NGOs as indirect target groups, which
will be strengthened by support from scientific research organizations to enhance their
technical knowledge on the use of recycled waste water for irrigation of planted trees,
particularly through the involvement of research groups. Additionally, support will be given
to rural extension structures through government, non-government and private organizations
and the transfer of knowledge and technology to farmers.

Expected outcomes

Expected outcomes are:

e Reduced imports through the increasing of good quality wood production;

e Improved living and socio-economic conditions of farmers from the production of
roundwood, fuelwood, biomass and other wood products;

e Job opportunities in the forestry and agroforestry sectors;

e Improved adaptation of planted trees to biotic and abiotic stresses, climate change,
waste water and saline soils through targeted scientific cooperation;

e Improved quality of the environment with special care to soil and water.

Expected outputs

The expected project outputs are:

e Improved country capacity building both at research and field level through the
introduction of field-tested, proven, genetic planting material resistant to highly salty
soils, poor water quality, and biotic and abiotic stresses, drought and climate change;
Reduced pressure on fresh water reservoirs and better control on quality of water;
Progressive reduction on land soil contamination;

Increased afforestation areas;

Increased availability of local fuelwood, biomass and wood products from early

thinning and harvesting of new plantings;

e Increased wood quality and better growth rates through availability new genetic
resources;

e New job opportunities for the generation of income in rural communities;



e Educational material on forestry, agriculture and the environment to support public
awareness campaigns on role of planted forests for environmental purposes.

The monitoring of the same outputs will serve to assess the project development.

Actions to be implemented

The key programme activities comprise educational programmes for professionals and
researchers. Training measures and study tours for extensionists and farmers will be
supported by the project to facilitate capacity building and the transfer of knowledge and
technology. Farmers’ groups, extension workers and employees of the Government will be
trained and educated in the application of planting and forestry techniques in saline soils of
arid lands. Specialists will also be trained on treatment practices of recycling waste water for
forest/agroforestry irrigation practices in arid zones. Soil and biomass analysis will be
conducted to assess the degree of contamination. Plans for preliminary treatments of waste
water will also be developed. Tested planting material, resistant to saline soils will be
imported from more experienced countries. Experimental trials will be established to adapt
the imported material to the local climatic conditions and polluted soils. Woodlots of fast
growing, locally tested afforestation species will be established.

Media, environmental NGOs and education bodies will be involved to raise awareness on
reducing water consumption.

Human Resources

The regional project will be executed in the four countries and will require an international
CTA (P4) and a General Service staff and four national recruited officers (P3-P4) in the
countries. The hiring of international and national consultants will be crucial to implement the
key project activities. Another major expenditure will be travel costs for the coordination of
the project in the four participating countries.

Implementing period and budget

The duration of 3 years for development project focussing on the establishment of planted
forests for environmental and production purposes.

Abudget of US$4,000,000 for the triennium, plus operating costs, is proposed, as detailed
below.

Personnel: 30%
International consultants 10%
National consultants 5%
Travels: 15%
Capacity building and training material: 10%
Establishment of demonstration sites: 12%
Hardware and equipment: 5%
Project support costs: 13%




Appendix B — Workshop Concept Note

Organisation and implementation of an International Workshop on:

“Forest restoration in Algeria, Egypt, Morocco and Tunisia using treated waste water
to sustain smallholders and farmers livelihood™

Hammamet, Tunisia
16 — 17 October 2010

Introduction

Planted forests provide a wide range of wood, non-wood and fibre products, reduce the pressure
on natural forests, and increase the production of quality wood. Integrated use of planted forests
and agroforestry systems are effective tools to combat hunger and reduce poverty through the
direct or indirect provision of services that help improve farmers’ livelihood and increase income.
Desertification control and planted forests development are crucial in the participating countries,
since the natural woodland resources are inadequate to meet the increasing demand for forest
products and services. Irrigated agriculture, particularly in Morocco, Algeria, Tunisia and Egypt
accounts for most of the water withdrawals and increasing demand and development of irrigated
agriculture involves the progressive reduction of easily accessible water resources river flows and
shallow good quality ground-water.

One opportunity to address both concerns is the use of municipal wastewater (both sewage and
industrial effluent) to irrigate planted forests, greenbelts and amenity trees where ecological
conditions allow at low risk to the water table and environment in general. Wastewater re-use for
planted forests irrigation has several benefits: safe and low cost of treatment and disposal of
wastewater; rehabilitation of fragile ecological zones; reduced discharge of wastewater into the
sea; and use of nutrients in wastewater for productive purposes.

In collaboration with the Government of Italy, FAO has been implementing since June 2008 the
project GCP/INT/059/ITA “Poplars and Willows for Sustainable Livelihoods and Land-use” in
selected Mediterranean and Central Asian Countries that aims to improve the contribution of
planted forests in meeting sustainable livelihoods and land-use. The FAO-Italy project is in line
with the Millennium Development Goals 1, 7 and 8 (...eradicate extreme poverty and hunger;
ensure environmental sustainability; and develop a global partnership for development).

Purpose of the workshop

The FAO-Italy Project GCP/INT/059/ ITA, in collaboration with the University of Alexandria,
Egypt and the University of Tuscia, Italy, has prepared a preliminary project concept note titled
“Planted forests for waste water management and improvement of smallholder and farmer
livelihoods”. The formulation of this concept note builds upon the recommendations of the 23"
session of the International Poplar Commission (IPC), in Beijing, China, October 2008; the
International Poplar and Willow Workshop in Izmit, Turkey, July 2009 and of the 18" Session of
the Near East Forestry Commission, Hammamet, Tunisia, April 2010, “to encourage countries to
use treated water waste in forest tree planting with required precautions”.

The workshop will be an opportunity to facilitate knowledge transfer by bringing together
specialists and decision makers from the four participating countries and Italian specialists to
improve and transform the preliminary concept note into a full-fledged project proposal to be
submitted to donors and funding agencies.



Participants
The workshop should be attended by two specialists from each of the four participating countries
and by subject matter specialists from Italy. FAO will also attend to facilitate the workshop.
The representatives of the participating countries are requested to report on the status of planted
forests in their countries including agroforestry systems. They are also expected to report on the
use of treated waste water for irrigation in agriculture and other land uses.
A reporting template will be provided by FAO prior to the workshop and will outline the structure
and contents of the expected country reports.

Place and time
A Hotel (tbd) in Tunis, Tunisia, from 16 to 17 October, 2010.

Agenda
16 October
Plenary

08.30 -09.30 Registration
Opening (Organiser) and introduction of participants
Nomination of the chair

09.30 - 12.00 Country reports (Algeria, Egypt, Morocco and Tunisia):
historical developments, status, challenges and opportunities

12.30 - 13.30 Lunch

13.30 - 14.00 Introduction to project planning: Problem Analysis and Logical Framework
Approach

14.00 - 14.30 Summary of the country priorities

Working Session
14.30 - 18.00 Identification of problems, priority needs and pilot project proposal drafted
into Logical Framework: Impacts, Outcome, Outputs, Activities
Implementation arrangements and inputs
17 October
Working Sessions
08.30 - 10.30 Session (cont.d): Identification of problems, priority needs and pilot project
proposal drafted into Logical Framework: Impacts, Outcome, Outputs,
Activities
Plenary
10.30-12.30 Implementation arrangements and inputs
Summary of Working Sessions, preliminary results
12.30 - 13.30 Lunch
13.30 - 15.30 Endorsement and recommended follow up actions
15.30 Closing of the Workshop

Expected Outputs
o Project proposal for submission to potential donors
o Establishing professional contacts in arid zone countries
o Identification of country priorities, partners and partner institutions

Developing Country Support
Funding of travel and DSA is available for developing country participants, on request.

Language

The workshop will be held in English and French. Two interpreters will assist in the two
languages.
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Background Resources

Report of the 23 Session of the International Poplar Commission, and 44™ Session of
Executive Committee, Beijing, China

Report of the International Workshop: Improve the contribution of Poplars and Willows in
meeting sustainable livelihoods and land-use in selected Mediterranean and Central Asian
Countries, Izmit, Turkey

The use of treated waste water in Forest Plantations in the Near East Region, Secretariat Note
(FO:NEFC/02/4), Secretariat Note (2002)

Project Concept Note: Planted Forests for waste water management and improvement of
smallholder and farmer livelihoods

Sand dune stabilization, shelterbelts and afforestation in dry zones (Conservation Guide 10,
1985)

Role of forestry in combating desertification. (Conservation Guide 21, 1985)

Avrid zone forestry: A guide for field technicians (Conservation Guide 20, 1989)

Management of sand dune plantations (arid zone forests and Forestry Working Paper, in
process of finalization).

Guide to implementation of phytosanitary standards in forestry (2010)
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Appendix C — Workshop Agenda

Saturday, 16 October

08.00 — 08.30 Registration of participants

Session 1: Introduction

08.30 — 08.40
08.40 - 08.50
08.50 - 09.00
09.00 - 09.15

09.15-09.30

Opening by Mr. Mohamed Saket, RNE Cairo

Welcome address by Ms. Maria Pia Rizzo, Ministry of Foreign Affairs, Italy
Obijective of the workshop by Mr. Walter Kollert, FAO, Rome

Workshop procedures and organisational arrangements by Mr. Houssem Bel
Hadj, Facilitator

Self-introduction of participants

Session 2: Country reports and case studies

09.30-11.00 Country reports by Algeria, Egypt, Morocco, Tunisia on the use of treated
waste water in forestry and agroforestry (20 min for each country).

11.00-11.30 Coffee break

11.30-12.30 Case Study 1: Afforestation project to establish a forest plantation irrigated
with phyto-remediated water in the oasis of Brézina, El-Bayadh, Algeria.
Prof Paolo De Angelis, University of Tuscia, Italy
Case Study 2: Simplified treatment systems for reuse of wastewater in
agriculture and forestry: Ten years of irrigation results on a olive trees
culture in Italy. Prof. Salvatore Masi, University of Basilicata, Italy

12.30-13.00 Questions and Answers, discussion of further proceedings

13.00 — 14.00 Lunch

Session 3: Project Planning

14.00 - 14.45

Introduction to project planning: problem analysis and Logical Framework
(outcomes, outputs, activities, roles and responsibilities, indicators),
Mr. Houssem Bel Hadj, Facilitator

Session 4: Working Session

14.45 - 15.00 Introduction to the project impact and outcomes by Mr. Alberto Del Lungo,
FAO, Rome
15.00 - 16.00 | Identification of major problems and priority needs
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16.00 - 16.30

Coffee break

16.30 — 18.00

Outcome and Outputs

Sunday, 17 October

08.30-08.45 |

Brief summary of previous day work, Mr. Alberto Del Lungo, FAO, Rome

Session 5: Working Session (continued)

08.45 -10.30 Activities, roles and responsibilities

10.30 - 11.00 Coffee break

11.00 - 13.00 Indicators and implementation arrangements

13.00 — 14.00 Lunch

14.00 — 15.00 Indicators and implementation arrangements (continued)

15.00 - 16.00 Completion of draft Logical Framework

16.00 — 16.30 Coffee break

16.00 - 17.00 Workshop results, conclusions, further steps by Walter Kollert, FAO, Rome
Endorsement by participants

17.00-17.30 Evaluation of workshop by Mr. Houssem Bel Hadj, Facilitator

17.30 Closing of the workshop by Mr. Aleksander Zaremba, FAO, Rome
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Appendix E — Country presentations and case studies

Country Reports
Algeria

3- Etat des ressources en eau mobilisées
4- Disponibilité en eaux usées traitées dans le pays
5- Réutilisation des eaux usées épurées a des fins agricoles

6- Programme en cours en matiére de réutilisation des eaux usées
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~ En été, la température avoisine 25°C, au mois de juillet, le climat de 'Atlas
Tellien ne se différencie pas fortement de celui des Hauts Plateaux. Le mois
de juillet est le plus chaud dans le Sahara central (36,9°C a Ain Salah).

~ En été et en hiver, le littoral jouit de l'effet adoucissant de la mer, mais cet
effet s'estompe dés que l'on pénétre de quelques kilomeétres a l'intérieur des

terres.



En Automne, le régime des pluies est quasiment le méme sur I'Atlas
Tellien et les Hauts Plateaux. La quantité annuelle des pluies est de 15,8
mm a Ain Salah, et 827,3 mm a Miliana (Nord- Est du pays).

LU/ /U vy La Je J.ll.a.\.ll.l].D ]

1 324 ooo ha constituent les reboisements réalisés depuis I'indépendance
en 1962.

En comparant ces chiffres aux données existantes avant la colonisation
francaise en 1830, ou les foréts couvraient 5 ooo ooo ha, nous constatons la
réduction de du patrimoine forestier existant. Cette situation est
conséquente, principalement, a une surexploitation durant la 1ere guerre
mondiale pour la production de charbon ainsi quaux événements durant la
colonisation.
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v Le littoral et surtout les chaines cotiéres de l'est du pays, ces régions
sont bien arrosées, elles comportent les foréts les plus denses, constituant
l'air de répartition de deux essences principales, a savoir : le chéne liege et le
chéne zeen. (Ouelmouhoub S. 2005)

v Les hautes plaines continentales, plus séches, représentées par les
régions steppiques situées entre les chaines cotieres et I'Atlas saharien. Ces
zones contiennent dans leurs parties accidentées de grands massifs de Pin
d’Alep et de chéne vert.

~ Foréts de protection composées de Chéne Vert, Thuya et Genévriers, couvrant

une superficie de 219 coo ha.

Le reste des surfaces forestieres qui sétendent sur 2 603 940 ha, se répartissent entre
les maquis et broussailles qui occupent une superficie de 1 876 ooo ha et les
reboisements de protection qui ne couvrent que 1489 830 ha.



- Nombre de grands barrages : 59.
- Capacité totale actualisée : 6 milliards de m3.

- Volume régularisé : 2 milliards de m3/an

- Volume mobilisé (juillet 2007) : 3 milliards de m3 .

- Taux de remplissage : 50 %.
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3.2 Solutions:

Actions sur la demande a travers des programmes d’économie d’eau.
Accroissement de la mobilisation des ressources en eau:

Eaux conventionnelles : Barrages - Retenues collinaires et Forages.
Eaux non conventionnelles : Réutilisation des eaux usées épurées.



Superficie irriguer a terme: 60.000 ha

LULIDLALILLLIT DU UWHIT DU PCLLILIC UT 527/ 1id

6.2- Etude: Quatre projets totalisant une superficie de 10 185 ha :

Périmeétre d irrigation de M’leta a partir de la STEP Oran sur 8.100 ha.
Aire d'irrigation & I'aval de la STEP de la ville de Médéa sur 255ha.
périmeétre d’irrigation a partir de la STEP de la vallée d'oued Saida 330 ha

Périmeétre d’irrigation a partir de la STEP DE Sedrata (Souk Ahras) sur une
superficie de 1 500 ha.
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Projet d'irrigation de l'oasis de Brezina a El Bayadh.

Elaboration d'un projet de normes de réutilisation des eaux
utilisation usées épurées.

Climatiques. Algérie.

BAGHDALI L., 2007, La Réutilisation des eaux usées pour l'irrigation en Algérie.
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Country Report
Egypt

Forest Restoration in Algeria, Egypt,
I|"\|"| O = ] 'rl i= I-"h'—‘.i"r - Al CT O
Morocco and Tunisia using treated waste

water to sustain smallholders and

[ - - 2 -. v Pyt 1=
farmers livelihoods

Chamaenstics, needs aod challenges of By

Characteristics, needs and
challenges of Egypt

|3x
ProlDe. Ahmed El-Baha
D Said Khlila

Chamarenstics, needs aod challenges of By
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related to

The main constraints are
-theu's.e-:
1- The high and expensive costs of the
treatments.

2- Contamination of the soil with heavy
metals and other pollutants.

4- Lake of medical services and awareness of
the staff and workers.

Claracrenistics, nesds and challeuges o Egypt
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Chamoreristics, needs and challenges o Egypt
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Country Report
Morocco

59



60



u Cédre : 133.000ha A RANDE

] Ciill—lﬂﬂ H 350.000 ha OCEAN

~ Thuya : 544.000ha ATLANTIOUE -

® Chéne vert : 1.415.000ha ]

= Arganier : 871.000ha N

E Genévriers : 245.000ha { 'H
Pins i 82.000 ha |

B Autres essences ; 2.140.000ha

- Nappes alfatiéres: 3.200.000ha ;/

M A U R I T & N I E
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Les reboisements/régénération en chiffres

Un effort soutenu de plus d’'un Million d’ha reboisés depuis les années 30

» Superficie Totale —®—Eucalyptus —a—A Feuillus Résineux |
50000 |  sszmooe
45000 :? 1000000
40000 = izzz
W 35000 2
2
£ 30000
25000
20000 -
15000 I
4
10000 1 = [ _‘V
| WL i
5000 = = = <
1 | n
I l I_'_ N ,h// Euliy
o F 4T -
B E RSB RS B BB S R rE YR85 99 5535353488888
EE BB BB BB B S EEEEEEEEEEEEE 2B RSB B2 2B 222 2888888888
1950-59 1960-69 1970-79 1980-39 1990-1999 2000-2009
T840 ha/an 19 390 ha /'an 16 350 ha /an 21600 ha/an 22.500ha /an 30.000ha /an
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Quelques chiffres clés sur l'état de
I’'assainissement au Maroc

» STEP existantes :51

PNA : Plan National d’Assainissement de 2007 :

» Projets de STEP : 76 projets

» Parc des STEP a horizons 2015 : 142

» Parc des STEP a horizons 2030 :367

» Taux d’épuration actuel : 13 % des eaux usées

» Capacité actuelle de traitement : 399 000 m3/j soit 20 %
des eauxusées brutes

» Taux de dépollution projeté : 80% en 2030

Expériences de réutilisation des eaux
usees epurees
» 12 projets connus :
en agriculture : 33000 m3/jour
En Golf : 15000 m3/jour
» 10 projets importants en cours :
en agriculture : 143000 m3/jour
En Golf et espaces verts : 91000 m3/jour
» Villes intérieures surtout (Marrakech, Fes,
Meknes, Ouarzazate, Essaouira, ...)
» Cout réel : difficile a approcher car peu de
projets
Entre 0,9 et 1,8 Dh/m3 :
>Irrigation classique : 0,17 a 0, 63 Dh/m3
<Irrigation par pompage: 0,6 a 3 Dh/m3
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Cadre réglementaire

»  Actuellement :
la REU est régie par quelques dispositions générales de la
loi n® 10-95 sur l'eau et le décret n® 2-97-875 du 4 février
1998 relatif a l'utilisation des EU (autorisation, etc.)
Normes de qualité des eaux destinées a lirrigation (y
compris les EUE)

» En cours:
Texte réglementaire fixant les conditions d’utilisation des
EUE :
(i) dossier de demande d’autorisation; (ii) conditions de
traitement complémentaire ; (iii) Institution d’une
commission locale des utilisations des eaux usees ; (iv)
modalites du concours financier de I'Etat ; (v)
Réglementation des rejets en mer, etc.

Réflexions sur la réeglementation de gestion des boues



Les eaux useées traitées au Maroc :
Contraintes

Rejet des eaux usées dans le littoral  : plus de 50 %

Faible taux d’épuration des eaux usées :13% seulement

Utilisation des eaux usées brutes pour l'irrigation : plus de 7000 ha
Infrastructures d’assainissement : Peu de STEP existantes , bien qu’en
grand développement actuellement, avec traitement insuffisant pour la
REUT

la maitrise des rejets industriels &4 'amont : Pollution avec eaux usées
industrielles (salinité, éléments dangereux)

l'achévement du Cadre institutionnel/cadre réglementaire : La loi 10-
95 Le décret n° 2-97-787 du 4 tévrier 1998 et n° 2-97-875 du 4 tévrier
1998 et 'arrété conjoint n° 1276-01 du 17 octobre 2002

la problématique institutionnelle de gestion des EUE : multitude
d'institutions impliquées dans la gestion des eaux usées, sans

coordination ni orientation commune

Utilisations possibles et intéressantes
pour le Maroc

» Irrigation agricole : potentiel important avec réseau de distribution
intéressant

» Secteur touristique : Peu intéressant par rapport aux potentiels
calculés. Mais important sur site. Obligatoire sur Golfs

» Secteur industriel : Pas assez de retour au Maroc. Peu d’exemple au
niveau international. A réfléchir au cas par cas mais obligation
réglementaire possible (avec seuil). Normes & élaborer

» Espaceverts : Véritable potentiel et en paralléle avec les
recommandations du ministére de l'urbanisme. A créer au moment des
aménagements. Potentiel de 200 000 000 m3/an. Normes & élaborer

» Autres : Recharge, lutte contre la salinisation des eaux : Répond
a des problématiques particuliéres — Intéressant mais potentiel limité

» Régénération et création d’espaces forestiers : Ceintures vertes,
foréts urbaines et périurbaines : usage a évaluer, promouvoir et
planifier
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Projet de valorisation des eaux usées en
foresterie -1-

» Elaborer une étude sur les potentialités de valorisation des EUE en

milieu forestier :

Localisation géographique des projets d’utilisation en foresterie

Superposition avec la répartition des STEPs (base: étude effectuce par la
DRPE)

Espéces forestiéres potentielles et leurs besoins

Le contexte climatique

Qualités des sols

Conditions d’application

Identification des besoins (quantités et qualités)

Elaborer des normes de REUE en fonction de la situation de la forét,
de la vulnérabilité du milieun, du degré d’acceés/exposition du public,
etc.)

Réaliser des projets de démonstration (REUE et valorisation des
boues) dans les périmétres de reboisement, production de plants,
réhabilitation, etc.)



Projet de valorisation des eaux usées en
foresterie -2-

» Renforcement des capacités: formation des cadres et techniciens
sur des modules en relation avec ce domaine

» Ewvaluer le potentiel de valorisation des boues dans les différents
contextes et pour divers usages

» Elaborer un guide de bonnes pratiques de valorisation des sous -
produits de 1’assainissement (caux épurées et boues) dans le
secteur forestier

» Mettre en place un réseau régional d’échange sur la valorisation
des sous-produits de l'assainissement en milieu forestier

Compléments pour la promotion de la
réutilisation des eaux usées épurees -3-

» Institutionnalisation d’'un schéma organisationnel, institutionnel et
de gestion définissant clairement les réles et responsabilités des
intervenants (implication du HCEFLCD)

» Mise en place d’'une entité nationale d’orientation et de
coordination de la REUE (implication du HCEFLCD)

» Achévement du cadre réglementaire et normatif

» Plan d’information et de communication

> Gestion intégrée des deux sous-produits de 'agssainissement (Boues
et eaux épurées) / Le secteur forestier peut résorber un grand
volume de boues

Degz ébauches gur cez azpectz zont dizponibles et leg départements concerné zont penchés aur ceg
dquesztions & travers deux études récentes oléa:

»  L'%tude deg potentislitéz de REUE
»  Lastratégie de gestion des boues dea STER
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Country Reports
Tunisia
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e msian climate is

characterised by:

* rainfall scarcity

* awide variability of rainfall
within the year and through
the country:

O 1000 to soomm/year in the
north,

U an average of 350 mm/year
in the center,

4 lessthan 1oomm/year in
the south.

So irrigation is necessary

to regulate crop

production and to

enhance productivity.
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TLIMEA
. UDCATION OF RRIGATION PERIMETER
LOCALSATION BES PENAETRES
Tyt i

Intensive irrigated area that.
cover 410 000 ha is composed

of:
Public areas: (Rwu: about 60%)
¢ 147 000 ha : Dams
e 70000 ha : Deep wells
¢ 8000 ha:TWW
Private areas: (Rwu: > 100%)
® 152 000 ha : Shallow wells
e 29 000 ha :Deep wells
* 4000 ha :around Small Dams
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,,,,Curré nt co n‘straihtS: forTWW

3

+ Among the various constraints at farmer level,
cropping restriction is the most important one
that often leads to farmer's reticence.

* Indeed, farmers are in search of safety and
favourable conditions to insure better
valorisationand higherincomes.

+ A big sensitizationcampaign will be carried out to
promote wastewaterreuse once treated effluent
qualityis improved.

* Majorefforts are to be made in this way (with
improvement of water quality) since the future of
irrigationand development of intensive areas for
food crops will come mainly from TWW.
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Case Studies
1) Afforestation with phyto-remediated water
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Case Studies

2) Use of treated waste water in agriculture and forestry

The role of wastewater in

agro-forestry application

Simplified treatment systemfor reuse of wastewater
in agriculture and forestry:
ten years of irrigationresultsona

olive tree culture in southern Italy.

Prof. Salvatore Masi. Ing. Vito Dario Colucci.

DEPARTMENTOF ENGINEERINGANDPHYSICS OF THEENVIRONMENT
UNIVERSITY OF BASILICATA

HAMMAMET. TUNISIA
16-17 OCTOBER 2010

Reasons for the reuse of urban wastewater

Wastewater (reuse):

» Are an unconventional resource and non-
competitive with other uses;

» They have a widespread availability in areas poor of
surface water;

» produce environmental benefits for the receiving
water bodies and CO, balance emissions.
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SANITARY RISKS

The risks associated with the handling of treated wastewater,
alone or in combination, are relatively low.

If conducted in a controlled way, ftreated wastewater
reclamation for agricultural reuse is safe from health risks.

In any case, the level of risk depends on the following aspects:

» Types of treatment
» Typees of Irrigated crops

~ Irrigation techniques

SANITARY RISKS

The health risks associated with wastewater reuse can be:
» Risk of pathogens transmission to operators and consumers
» Accumulation of toxic elements in crops and soil

» Dispersion of pollutant in the environment

PATHOGEN RISK LEVEL

Virus

Bacteria

Protozoa
Nematodes




HEALTH RISKS ASSOCIATED WITH CROPS

RISKLEVEL TYPE OF CROP

= \VVegetables to be eaten uncooked
High = Fruit grown near the soll
= Gardens and parks

= \Vegetables to be eaten cooked

Medium = Fruits harvested in the irrigation period
= Forage consumed after drying
Low .
= Crop seeds (maize, soybean)
= Fiber crops (cotton, hem
Very Low Ps { P)

= Energy crops

HEALTH RISKS ASSOCIATED WITH DIFFERENT
IRRIGATION TECHNIQUES

RISK LEVEL | IRRIGATION TECHNIQUE

High SPRINKLING
Medium INFILTRATION
Low DRIP IRRIGATION

Very Low SUB-SOIL IRRIGATION
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INDICATIONS OF THE INTERNATIONAL
REGULATION

» Usually the presence of pathogenic microorganisms is expressed by

indicators, in particular enteric organisms (e.g. fecal Coliforms).

» The regulations impose limits more or less restrictive. Are also
associated with various restrictions on the irrigation use.
MICROBIOLOGICAL
REGULATIONS LIMITS Coliform /100 ml RESTRICTIONS OF USE
10* (80% of sample) .
Ttaly 100* (single maximum value) Agricultural Reuse
US EPA, 2004 <200 food crops transformed
US EPA, 2004 <2 NTU food crops unprocessed
US-Washington 230 Fodder and fiber crops
US-California 23 Pastures, fruit crops
US-California 22 Products to be consumed raw
South Africa 1000 Indicative limit (WHO 1999)
Israel 22 Products to be consumed raw 7

*Escherichia Coli {UFCMDO mL) {colony-forming units)

ENTERIC MICROORGANISMS IN WATER USED
FOR IRRIGATION

Coliforms in the waters of some rivers used for irrigation.

(WHO 2005)
SOU

Coliform /100 ml AlI\IIC])EIl{Q}"E A AI:;])E[RI;IS A EUROPE ASTA
<10 8 0 1 1
10-100 4 1 2
100-1000 8 10 9 14
1000-10000 3 11 10
10000-100000 0 7 2

>100000 0

» The contamination capacity of untreated wastewater is very high
(orderof 1 in 1.000.000)

» 1 m?3 of untreated wastewater can contaminate 10.000 m?3 of natural
waters with concentrations upto 100 Coliformsin 100 cl

8



ENTERIC MICROORGANISMS IN WATER USED FOR
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IRRIGATION

Presence of fecal coliform in the waters of some rivers used for
irrigation in southern Italy
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APPROPRIATE TREATMENT FOR WASTEWATER
AGRICULTURE REUSE

v REDUCE THE MICROBIAL LOAD TO ACCEPTABLE
LIMITS

v RELEASE OF THE AGRONOMICALLY USEFUL
SUBSTANCES

11



TESTING OF WASTEWATER TREATMENT PLANT FOR
CONTROLLED RELEASE OF
NUTRIENTS AND ORGANIC MATTER

» Modification of the conventional scheme of treatment plant.

» Definition of the monitoring program for control the inputs of
organic matter and nutrients to the irrigated soil.

» Elaboration of "guidelines" for the choice of the simplified
treatment and reuse.

13
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PILOT PLANT SCHEME

Dortmund clariflocculation unit

Storage tank water to be filtered
Filtration pressure on quartz san

Disinfection

o koM =

Disinfected water storage tank for backwashing filter 17
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ANALYSIS OF THE MICROBIAL CONTENT OF WASTEWATER REUSE

120

Average content of Residual microbial
Tr&ax d ‘s“::fez':: fertilizing substances Disinfection contamination
{(mg/L") {(MPN/100 ml)
cob Mgt Piot Disinfectant | mgiL" c o-ll-i?;?llns Streptococchi
Grilling PAA 5-15 | 100-10* 10-100
Sheme Gritremoval
n" 1 Flocculation | 300 | 50 10
Rawwater Filtration NaOCl 5-25 | 100-10° 10-100
Disinfection
Scheme . . PAA 2-10 10-100 0-10
n 2 Sedimentation
outputby | Fleceualion o5y | 35 8
anoxic Filtration NaOClI 5-10 | 10-1000 1-10
Disinfection
reactor
Scheme 0.5-
n° 3 Flocculation PAA 25 0-10 0
Outputby Filtration 60 15 2
secondary | Disinfection NaOCl 1-5 0-100 0
settler
24
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MICRO-IRRIGATION SYSTEM FOR TREATED
WASTEWATER: WHY?

v High efficiency of water distribution (90-95%)

v Reduction of leaching and contamination of
groundwater (low-volume irrigation)

v Low sanitary risk due to the reduced contact with
agricultural products and operators

27



IRRIGATION SCHEME OF THE EXPERIMENTAL FIELD
Water Distribution

base oftree

Wetted area

About 10 m

About 10 m

= The water is distributed in a restricted area at the foot of tree

= The average water allocations were about 3000 m3/hectare concentrated in
less than a tenth of the total area irrigated

= The specific contributions were estimated equal to 18 m3/m2 in 10 years 29
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Average characteristics of the fruit
(average 2001-2008)

Sustainable | Conventional
Wet weight of the fruit (g) 3,8 2,5
Dry weight of the fruit (g) 1,5 1,2
Weight of the wet core (g) 0,6 0,5
Longitudinal diameter (mm) 23,1 20,3
Equatorial diameter (mm) 16,7 15,5
Ratio pulp/core 6,1 4,4

34
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C in the soil (0-10 cm layer)

1:2000 t2006

g kg™

Sustainable

9.40 @ 18.73
system

35

CO, fixed in the two management systems
(average 2000-2008) (t ha' year~")

Sustainable Conventional
D.M C_:Oz D.M C_:Oz
Fixed Fixed
Fruits 49 90 2,1 3,8

Vegetation cover 7.6 13,9 - -

Pruning material 3,3 6,0 2,6 4.8
Leaves 0,9 1.6 0,9 1.6
TOTAL| 16,7 30,5 5,6 10.2

36




Fruits hygienic quality
(2000-2006)

Sustainable

Conventional

EC Ent | CSR | EC Ent |CSR
CFU/100 g pf
foliage 0 0,8 4.0 - - -
net 20 | 194 3,0 0 11,8 | 3,6

*

EC: Escherichia Coli

Ent: Enterococchi

Salmonella spp: Always absent

CSR: Sulphite- reducing clostridia spores

37
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ANALYSIS AT DIFFERENT SOIL DEPTH

SAMPLING DEPTH

ELEMENTS UNITS 0-003m |[0,3-0,6m | 0,6-1m
Boron(Bo) mg/Kg 1-2 1-2 1-2
Cadmium(Cd) mg/Kg <05 <05 <0,5
Total Chrome (Cr) mg/Kg 10-15 10-15 10-15
Hexavalent chromium(Cr V1) mg/Kg <1 <1 <1
Nickel(Ni) mg/Kg 15-20 10-15 10-15
Lead (Pb) mg/Kg 10-15 10-15 10-15
Copper (Cu) mg/Kg 20-30 10-20 20-30
Zinc (Zn) mg/Kg 40-60 30-50 30-50
BTEX mg/Kg <1 <1 <1
Light hydrocarbons(C<12) mg/Kg <10 <10 <10
heavy hydrocarbons (C>12) mg/Kg 50-60 50-60 50-60

39

After 10 years of application treated wastewater:
Were monitored elements foreign to the lithology of the site.

These elements are indicators for the problems of accumulation and long-term
damage to the soil.

The analysis protocol aims to search related compounds to urban wastewater
and road run-off.

The analysis protocol including:
— Heavy metals (Cu, Pb, Cr, Zn, Cd)
— Indicators salification {(Na, Mg, Ca)
— Sulphates
— Chlorides
— Indicators of organic contamination {BTX, IPA)

> The indicators of microbial contamination are part of a protocol drawn up
together with the expert agronomists.

YOU DON’T HAVE ANY FAILURE OR VALUE INDEX OF LAND
DEGRADATION

» The work in progress are measures of soil moisture in the soil irrigated with
toeols like geoelectric. the geoal is to assess the risk of leaching to groundwater
where increased inputs of water in seasons of low evapotranspiration. 4



. . UnitCost | Total cost
Units | Quanti
Y1 e ©
Organic matter as BOD (per kg removed)
Construction and maintenance €/kg 1 0,06 0,06
Electricityfor oxidation kw*h 2 0,10 0,2
Electricityfor sludge dewatering kw*h 0.05 0.10 0.005
Landfilling of sludge (with 25% humidity) kalkg 2 0,15 0,3
0,565
Perm3 of treated water (recovery of 150 mg /1 BOD) €/m3 0,085
Ammonia nitrogen (per kg removed)
Construction and maintenance €/kg 1 0,12 0,12
Electricityfor oxidation kw*h 5 0,10 0.5
Electricityfor sludge dewatering kw*h 0,05 0,10 0,005
Landfilling of sludge (with 25% humidity) kalkg 2 0,15 0.3
0,925
Perma3 of treated water (recovery of 40 mg/ | of N-tot) €/m3 0.037
. Total
. . Unit
Units Quantity Cost(€ cost
(€)
Phosphorus (per kg removed)
Reagent (chemical precipitation) €/kg 0.8 4
Landfilling of sludge (with 25% humidity) €/kg 0,15 0.9
4.9
Per m3 of treated water (total release_ of the €/md 0.025
contents of Phosphorus not metabolized)
Overall savings for non-removal £€/m?3 0,146
42
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ECONOMIC VALUE OF THE SUBSTANCES RECOVERED

FROM WASTEWATER
Equivalent Inhabitants E.l. 10.000
Water supplied per capita (m3/d) 0,30
Amount of treated water in a year (m3) 864.000
Total cost of treatment € 302.400
Lower costs (removal of 50%) (€) 126.360
Equivalentvalue of organic matterrecovered €kg 0,030
Equivalentvalue of nitrogen recovered €kg 0,5
Equivalentvalue of phosphorus recovered €kg 1,2
Commercial value ofthe recovered substances per m3 of water €/m? 0,050
Commercial value of the recovered substances ¢ 43.000
for 10.000 E.I. / year )

43
kgWet
sludge/  SLUDGE PRODUCTION
1 kg BODgyx m3WW
0.6 -
05 -
04 -
0.3 -
1,7 kg 0,42 kg 02 |
WET SLUDGE DRY SLUDGE 0'1 |
0 i
CONVENTIONAL LOWREMOTION
WWTP SCHEME
ANNUAL SLUDGE PRODUCTION
kg Wet {(10.000E.L)
Sludge
400000 «— 100% BOD remotion
300000 1 «— T70% BOD remotion
200000 - «—  50% BOD remotion
100000 - e 30% BOD remotion
U T
CONVENTIONAL LOWREMOTION 44
VWWITP SCHEME




CARBON CREDITS

In usual practice, the treatment of 1 kg of organic matter (as a pollutant
in wastewater) involves the production of about 2 kg of CO,,.

If the sludge produced is disposed of in landfills, even assuming 50%
recovery of methane, there is a residual production of methane of about

0,1 kg CH,/ kg sludge.
GWP=1CH,~> 23 CO,eq

In terms of equivalent CO, , corresponds to about 2,3 kg CO, / kg
sludge.

The reuse of 1,000,000 m3 of water ,can reduce emissions by about 600
tonnes of CO2 equivalent (savings in terms of emissions of about 60
years kg / CO, inhab. year).

At 15.50 €/t CO, * you have an equivalent of 9.300 € / year 46
*CO,exchange, october2010(EU) (kyotoclub.org)
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CARBON SEQUESTRATION IN SOILS
(literature)

C.S.Zan et al., 2001

The study results suggest that perennial energy crops grown on
relatively fertile soils, have the potential to increase levels of soil

carbon than conventional agricultural systems or unmanaged systems.

R.M. Rees et al., 2005

» About 50% of carbon assimilated by young plants can be

transferred into the soil.

» Has been estimated that the potential accumulation of carbon in
European farmlandis 9-120 x 10¢ tons C / year. 47

CARBON SEQUESTRATION IN SOILS
(literature)

CAST 2004, C. Mondini et al., 2008

» Sustainable agricultural practices effectively increase carbon levels in soil.

> After 20-30 years, however, the carbon content in the soil tends to stabilize.

C. Mondini et al., 2008

> In this study have estimated that around 2 billion hectares of land are
affected by degradation, and these represent over 30% of all
Worldwide soil..

» The potential for carbon sequestration in agricultural land worldwide is
significant: from 0.6 to 1.2 x 10° tons C [ year..

» Carbon sequestration can reduce overall emissions of greenhouse gases
by 2-5% 48



Appendix F — Project draft, logical framework

Project Title

Forest restoration in Algeria, Egypt, Morocco and Tunisia using treated waste
water to sustain smallholders and farmers livelihood

Project Goal/Impact

The livelihood of the population in arid and semi-arid zones is improved and the effects
of climate change are mitigated through the utilization of treated waste water in forestry
and agroforestry

Project Outcome/Purpose

Capacity and capability in the use of treated waste water in forestry and agroforestry
production systems towards achieving sustainable livelihoods in selected countries of the
Mediterranean region are strengthened

Project Outputs

1. Operational concepts and sustainable agroforestry and forestry production systems
using treated waste water are developed, and the institutional and regulatory
framework is improved.

2. Innovative management and production systems are adopted, contributing to the
mitigation of, and adaptation to climate change effects.

3. Knowledge and technology regarding the use of treated waste water in agroforestry
and forestry production systems are acquired and harnessed.
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Activities by country

Algeria

Working group members: Nasr Eddine Kazi Aoual, (Ms) Sabrina Rachedi, Paolo De Angelis
Resource persons: Walter Kollert, Salvatore Masi, Giovanni Mughini, (Ms) Maria Pia Rizzo,
Mohamed Saket, Aleksander Zaremba

a)
b)
©)
d)

134

e Activities related to output 1:

Identify production systems in the oases that are suitable for irrigation by TWW

Develop, in cooperation with concerned stakeholders, the priority objectives to be pursued by
irrigated production systems

Develop international and national joint research programmes on the use of TWW in forestry
and agroforestry and in monitoring soil conditions

Support capacity building in all sectors related to irrigation with TWW, forestry and
agroforestry

Strengthen the policies of rural development in Algeria and adapt the institutional framework
to the use of TWW in forestry and agroforestry

Review and analyze the rural policies to improve forestry and agroforestry practices in oases

e Activities related to output 2:

Review, analyse and adjust the existing techniques and methodologies for irrigation using
TWW in oases

Develop an administrative and commercial concept for production and commercialisation of
products from TWW production systems

Conduct inventories of unused (marginal) lands and assess the suitability for irrigation with
TWW

Establish and maintain forest plantations with tree species (tamarix — atriplex, etc.) for biomass
production and sand dune fixation to ensure environmental protection of the oasis

e Activities related to output 3:

Establish and evaluate phytodepuration production systems in pilot areas
Establish nurseries with plant species needed in the phytodepuration process
Identify methodologies to control soil salinization and accumulation of pollutants
Establish monitoring and control system for soil salinity and soil pollution



Egypt

Working group members: Ahmed El Baha, El-Said Ali Mohamed Khalifa, Maurizio Sabatti.
Resource persons: Walter Kollert, Salvatore Masi, Giovanni Mughini, (Ms) Maria Pia Rizzo,
Mohamed Saket, Aleksander Zaremba

b)

b)
c)

b)

©)
d)

e Activities related to output 1:

Analyse and adopt the regulatory and institutional framework to increase the impact of treated
waste water in forestry and agroforestry

Adopt improved crop protection methods and systems such as windbreaks, strip tree planting
with fast growing species along irrigation channels, plantations for road protection and sand
dune fixation

e Activities related to output 2:

Improve field work experience through the introduction and testing of new species and clones
(poplars, willows, eucalyptus)

Verity resilience to pest and diseases

Compare growth performance and productivity of different production systems

e Activities related to output 3:

Raise public awareness through campaigns in schools, universities and government
departments

Initiate capacity building on water quality control through the training of scientists,
administrative staff and workers

Analyse and review the quality of fresh water used for irrigation for comparative studies
Implement tests on the efficiency of low-cost treatment plants (e.g. aerated lagoons and short
time aeration, phytoremediation systems)
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Morocco

Wo
Del
Res

rking group members: (Ms) Kawtar Gazoulit, Mourad Taroq, Michele Baldasso, Alberto
Lungo
ource persons: Walter Kollert, Salvatore Masi, Giovanni Mughini, (Ms) Maria Pia Rizzo,

Mohamed Saket, Aleksander Zaremba

b)

d)

b)
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e Activities related to output 1:

Elaborate technico — economical studies on the potential of using treated wastewater in
forestry, agroforestry and sand dune stabilization

Elaborate a Geographical Information System with associated data base on the location of
wastewater treatment plants (STEPs), climatic conditions, conventional water resource
availability (dams, etc.), vulnerable river basins situated at the upstream of dams to erosion.
This activity will consist to identify the treated wastewater reuse opportunity in terms of site
and type of potential use.

Analyse and strengthen the institutional and organizational framework facilitating planning
and implementing TWW reuse for forestry purposes.

Define regulations, standards and guidelines for the use of TWW in agroforestry, forestry and
sand dune fixation according to different ecological contexts (climate, soil, environmental
vulnerability and accessibility)

e Activities related to output 2:

Establish demonstration and pilot projects on the use of TWW in forestry and agroforestry
using tree species adapted to dry areas and soil salinity and testing different irrigation systems
(drip and subsurface irrigation, etc.)

Establish green belts and windbreaks in towns and villages for combating desertification and
sand dune stabilization along the coast and in the desert with tamarix, acacia, retama, poplars,
eucalyptus

Test the suitability of agroforestry irrigation systems for the regeneration of Argania spinosa
Study and evaluate adapted options for the treatment and the use of the sewage sludge resulting
from wastewater treatment (production of compost to be used in forest nurseries or for
degraded soil rehabilitation)

Evaluate the impact of the use of WWT sub-products (treated wastewater and sewage sludge)
on the adaptation to climatic change and on to combate desertification

e Activities related to output 3:

Implement training sessions on the potential and the best practices of the TWW reuse for
engineers and technicians involved in TWW reuse projects, and information and
communication campaigns for direct users (technicians), farmers and public

Prepare and edit guidance manuals relating TWW use in forestry, pertinent results of conducted
studies (Outputs 1 & 2) and disseminate to engineers and technicians at the regions levels.
Facilitate the implementation of research programs and the exchange of students and
researchers to contribute to enrich findings in adapting the TWW reuse in the contexts of the
Morocco.

Support regional networks on the integrated use and valorisation of TWW in forestry,
agroforestry, and the combat of desertification.



Tunisia

Working group members: Rafik Aini, (Ms) Raqia Al Atiri, Mauro Centritto.
Resource persons : Walter Kollert, Salvatore Masi, Giovanni Mughini, (Ms) Maria Pia Rizzo,
Mohamed Saket, Aleksander Zaremba

b)

c)

e Activities related to output 1:

Elaborate a report on the status of TWW plants in Tunisia to be compared with other more
advanced countries

Evaluate and introduce new systems to produce TWW of higher quality, at lower cost and
utilise sludge for soil fertilisation according to the methodology developed by the University
of Basilicata in Italy

Identify suitable plantation areas in villages for farmers following the methodology developed
in Algeria by the University of Tuscia in Italy

Establish TWW plants using phytoremediation technology with native species or introduced
adapted species for desertification control

Define priority areas for the establishment of TWW plants for productive and protective
purposes

Develop standards and guidelines and improve the institutional frameworks for the use of
TWW

Implement political and public lobbying to promote the guidelines

e Activities related to output 2:

Implement feasibility studies on different agroforestry/forestry production systems with
regards to the ecological conditions and the suitability to improve carbon sequestration,
facilitate land rehabilitation and combat desertification

Implement field trials to test the suitability and resilience of native species and fast-growing
introduced species and clones

Establish tree nurseries for the production of suitable planting material

Improve agroforestry production systems in dry areas through the use of new irrigation
methodologies (drip irrigation and subsurface drip irrigation)

e Activities related to output 3:

Implement capacity building events and educational programmes for young researchers,
extension workers and young professionals (e.g. training measures, field excursions, study
tours)

Establish an informative database on the use of TWW for irrigation, that is accessible by all
arid-zone countries

Improve information and communication among arid-zone countries through networks,
meetings, workshops, round tables and the design and maintenance of a website

Establish permanent plots suitable for demonstration purposes
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Appendix G — Workshop conclusions
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Thank you for your
Attention & Commitment
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