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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 El 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. 
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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 18th 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. 



 

3 
 

Egypt 
Prof. Ahmed El 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 Raqia 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: 
 

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

 
 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. 
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Appendix A – Preliminary Project Concept Note 
 

 
Planted forests for waste water management and improvement of smallholder and 

farmer livelihoods 
 

Beneficiary 
countries 

Morocco, Algeria, Tunisia and Egypt 

  
Title Planted forests for waste water management and 

improvement of smallholder and farmer livelihoods 
  
Duration Three years (36 months) 
  
Responsible  
Technical Unit 

FAO – Forestry Department, Forest Management 
Team, FOMR 

  
Total budget  
 

Total: 4,000,000 USD 

  
Target Group  
and Benefits 

Smallholders, farmers, farmers associations, forestry, 
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 
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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 Forest area 
(‘000 ha) 

Planted Forest 
area (‘000 ha) 

Planted Forest 
% 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:  

 Morocco: Haut Commissariat aux Eaux et Forêts et à la Lutte contre la Désertification 
 Algeria: Ministère de l’Aménagement du Territoire et de l’Environnement 
 Tunisia: Ministère de l’agriculture et des forêts and Institut National de Recherches en 

Génie Rural, Eaux et Forêts 
 Egypt: Ministry of Irrigation and Water Resources; Ministry of Agriculture and Land 

Reclamation; University of Alexandria 
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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:  

 Reduced imports through the increasing of good quality wood production; 
 Improved living and socio-economic conditions of farmers from the production of 

roundwood, fuelwood, biomass and other wood products; 
 Job opportunities in the forestry and agroforestry sectors; 
 Improved adaptation of planted trees to biotic and abiotic stresses, climate change, 

waste water and saline soils through targeted scientific cooperation;  
 Improved quality of the environment with special care to soil and water. 

 

Expected outputs  
 
The expected project outputs are:  

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

resources;  
 New job opportunities for the generation of income in rural communities;  
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 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% 
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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 23rd 
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 18th 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. 
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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 
 Project proposal for submission to potential donors 
 Establishing professional contacts in arid zone countries  
 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 23rd Session of the International Poplar Commission, and 44th 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) 
 Arid 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 
Objective 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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Tel. :  +212-21-915303 
E-mail :  nkaziaoual58@yahoo.fr 
 
(Ms) Sabrina RACHEDI 
Chef du Bureau Reboisement 
Direction générale des forêts 
Chemin Doudou Mokhtar 
Ben Aknoun – Alger 
Tel. :  +212-21-0556014219 
E-mail :  binyaz2001@yahoo.fr
  
 
EGYPT 
 
El-Said Ali Mohamed KHALIFA 
Undersecretariat for Afforestation and 
Environment 
Ministry of Agriculture 
Cairo 
Tel.: 0020-10-5120696  
E-mail:alikhalifa18@yahoo.com  
 
Prof. Ahmed EL BAHA 
University of Alexandria 
Faculty of Agriculture 
Forestry Department 
Alexandria 
Tel.: 0020-10-6834767  
E-mail:elbahaahmed555@yahoo.com
  
 
MOROCCO 
 
Mourad TAROQ 
Chef de la Division du Reboisement 
Haut Commissariat des Eaux et Forêts et à 
la Lutte contre la Désertification 
Rabat 
Tel : +212-537-672391 

Mobile :+212-644406562 
Fax :  +212-537670724 
E-mail : taroq2006@yahoo.fr  
 
(Ms) Kawtar GAZOULIT 
Conseillère technique du Haut 
Commissaire 
Responsable du volet Forêts urbaines et 
périurbaines 
Haut Commissariat aux Eaux et Forêts et à 
la Lutte contre la Désertification 
Rabat 
Tel. : +212-537-765817 
Mobile : +212-661-263191 
Fax : +212-537-760020 
E-mail : gazoulitk@yahoo.fr  
 gazoulit@eauxetforets.gov.ma
  
 
TUNISIA 
 
Salem EL FEKIH 
Directeur général des forêts 
Ministère de l’agriculture, des ressources 
hydrauliques et de la pêche 
Tunis 
Tel. : +216-71848892(bureau) 
Portable : +216-97-425067  
E-mail : fekih2006@yahoo.fr  
 
Rafik AINI 
Ingénieur en Chef du Génie rural, des eaux 
et des forêts 
Directeur du Développement sylvo-
pastoral 
Direction générale des forêts 
30, avenue Alain Savary 
1002 Tunis 
Tel. : +216-98-356255 
E-mail :  ainirafik@yahoo.fr  
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Ingénieur général, Directeur de l’économie 
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Tel. : +216-71-891341 
E-mail :  raqya.latiri@gmail.com 
Facilitator/Modérateur 
 
Houssem BEL HADJ 
Facilitator, AZ CONSULTING 
1, Rue de Constantinople 
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Tel: +216 72 443 369 
Mob: +216 25 441 369 
Fax: +216 72 431 232 
E-mail: houssem.belhadj@topnet.tn 
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Mobile : +216-22 581470 
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 (Ms) Saloua REJEB 
Maître de recherches agricoles 
Institut de recherches forestières 
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Rue Hédi Karray 
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Tel. : +216-22 534146 
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Tel. : +216-71 231927 (Bureau) 
 +216-97423470 (Mobile) 
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Abdessalem KALLALA 
Chargé de mission, Relations extérieures 
L’Observatoire du Sahara et du Sahel 
(OSS) 
Boulevard du Leader Yasser Arafat 
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Tel. : +216-71 206633 
Fax : +216-71 206636 
E-mail : a.kallala@oss.org.tn  
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(Ms) MariaPia RIZZO 
Ufficio II DGCS 
Ministry of Foreign Affairs 
Piazzale della Farnesina 1 
00135 Rome 
Tel.: +39-06-36914197 
E-mail:Maria.Rizzo@esteri.it  
 
(Ms) Micol BRIZIOBELLO 
Italian Cooperation 
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Tel. : +216-71321085 
E-mail : coop5.tunisi@esteri.it  
 
Mauro CENTRITTO 
Institute of Agro-Environmental and Forest 
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National Research Council (CNR) 
Via Salaria km 29,300 
00015 Monterotondo Scalo (RM) 
Tel.: +39-06-90672731 
Fax: +39-06-9064492 
E-mail: mauro.centritto@ibaf.cnr.it  
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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 
 
 

 Activities related to output 1: 
 
a) Identify production systems in the oases that are suitable for irrigation by TWW 
b) Develop, in cooperation with concerned stakeholders, the priority objectives to be pursued by 

irrigated production systems 
c) Develop international and national joint research programmes on the use of TWW in forestry 

and agroforestry and in monitoring soil conditions 
d) Support capacity building in all sectors related to irrigation with TWW, forestry and 

agroforestry 
e) Strengthen the policies of rural development in Algeria and adapt the institutional framework 

to the use of TWW in forestry and agroforestry 
f) Review and analyze the rural policies to improve forestry and agroforestry practices in oases 
 
 

 Activities related to output 2: 
 

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

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

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

d) 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  

 
 Activities related to output 3: 
 

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

 Activities related to output 1: 
 
a) Analyse and adopt the regulatory and institutional framework to increase the impact of treated 

waste water in forestry and agroforestry  
b) 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 

 
 Activities related to output 2: 
 

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

b) Verify resilience to pest and diseases  
c) Compare growth performance and productivity of different production systems 
 

 Activities related to output 3: 
 

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

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

c) Analyse and review the quality of fresh water used for irrigation for comparative studies 
d) 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 
Working group members: (Ms) Kawtar Gazoulit, Mourad Taroq, Michele Baldasso, Alberto 
Del Lungo  
Resource persons: Walter Kollert, Salvatore Masi, Giovanni Mughini, (Ms) Maria Pia Rizzo, 
Mohamed Saket, Aleksander Zaremba 
 

 Activities related to output 1: 
 

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

b) 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.  

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

d) 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) 

 

 Activities related to output 2: 
 

a) 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.)  

b) 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 

c) Test the suitability of agroforestry irrigation systems for the regeneration of Argania spinosa 
d) 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) 

e) 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  
   

 
 
 Activities related to output 3: 
 

a) 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  

b) 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.  

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

 Activities related to output 1: 
 

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

b) 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 

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

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

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

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

g) Implement political and public lobbying to promote the guidelines 
 
 

 Activities related to output 2: 
 

a) 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 

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

c) Establish tree nurseries for the production of suitable planting material 
d) Improve agroforestry production systems in dry areas through the use of new irrigation 

methodologies (drip irrigation and subsurface drip irrigation) 
 

 
 Activities related to output 3: 
 

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

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

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

d) Establish permanent plots suitable for demonstration purposes  
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