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SUSTAINABLE CHARCOAL PRODUCTION IN SOUDANESE ZONE OF SENEGAL

(SUCPROS)

1. 
Project Proponent

1.1. Names of Organizations:

· INSTITUT SENEGALAIS DE RECHERCHES AGRICOLES (ISRA) / CENTRE NATIONAL DE RECHERCHES FORESTIERES (CNRF) 

Chargé de la coordination du Projet

Etablissement du scénario de références

Suivi et Vérification des émissions 

· DIRECTION DES EAUX FORETS CHASSES ET DE LA CONSERVATION DES SOLS (DEFCCS)


Encadrement, appui conseil des pépiniéristes privés

Encadrement des populations à la base

Organisation de la production de charbon

· CENTRE DE SUIVI ECOLOGIQUE (CSE)

Spatialisation, suivi et vérification des émissions

· DIRECTION DE L'ENVIRONNEMENT ET DES ETABLISSEMENTS CLASSES

Endossement du projet, Négociations avec bailleurs 

· ENDA ENERGIE

Etudes d'impacts socio-économiques et environnementaux. 

· ICRAF (World Agroforestry Center)

Caractérisation et suivi des systèmes agroforestiers mis en place dans la vallée; Etudes d'impacts socio-économiques et environnementaux.

1.2. Organizational Category 

Organisations gouvernementales

1.3. Address: BP 2312 Dakar, Senegal /

1.4. Contact Person: Maguette KAIRE kaire@ird.sn
1.5. Phone/Fax: Tel (221) 832 32 19  Fax (221) 832 97 17

1.6. Function of Proponent in the Project

Operational entity

1.7. Project Sponsors 

PROGEDE (Programme de Gestion Durable et Participative des Energies Traditionnelles et de Substitution)

PADF (Programme d'Appui au Développement Forestier)

PSACD (Projet Sénégalo-allemand de combustibles Domestiques)

GOUVERNEMENT DU SENEGAL

ICRAF (World Agroforestry Center)

2. 
Location of Project
3.1. Region: WEST AFRICA

3.2.
Country: SENEGAL

3.3. 
City: Tambacounda, Kolda et Vallée du fleuve Senegal

3.4       Project Lifetime: 10 ans avec 2 périodes de créditation de 5 ans.

Technical Summary of SUCPROS Project

The final consumption of energy of Senegal is assured with nearly 60 % by fuel wood. The domestic sector, principal sector consuming, depends to 90 % on fuel wood for its energy provisioning. The demand for charcoal in the cities and firewood in the countryside is accompanied by a high pressure of use on woody formations. The possibilities to control the demand and to substitute fuel woody remain limited. For still a long time, the country will  continue to depend on forest resources to satisfy  domestic energy needs. 

The production of charcoal to supply the cities, whose population is in very strong growth, is today ensured in an intensive and concentrated way by the woody formations Tambacounda and Kolda. The current exploitation management system distributes quotas of exploitation, without taking account of the real and sustainable production possibilities of these formations

On the basis of total energy sector diagnosis, the Government of Senegal implements, with the assistance of World Bank (BM), the Sustainable and Participative Management Program on Traditional and Substitution Energies (PROGEDE); the purpose is to contribute to domestic fuels provisioning for households, in a regular and sustainable way, by offering widened possibilities of choice and comfort. The PROGEDE structure through two closely dependent components:

· The component Demand, entitled "Management of the Demand and Promotion of Alternative energy sources ", which aim to contribute to develop actions for energy substitution and consumption economy.

· The component Offers, entitled "Sustainable management of Natural Formations for Wood-Energy Production ", which aims to support wood-energy production on sustainable bases, by directly implying the rural populations in the forest resources management. In the implementation of its action strategy, this component seeks to design a modern and operational tool making it possible to apprehend the current situation of available wood resources and its evolution.

Objectives

The PROJECT (SUCPROS) proposes to accompany the PROGEDE by developing models of sustainable charcoal production which ensure the perenniality of natural forest formations and a significant carbon sequestration, and by the implication of local populations in the management of forest formations concerned. It will be a question of directing a part of the charcoal production towards the irrigated systems of Senegal river valley where conclusive tests were led with two fast growth woody species: Leucaena leucocephala and Eucalyptus camaldulensis
The charcoal supply from natural formations is likely in the long run to exhaust the potential of production; the production of charcoal under irrigation, while drawing left hydro-agricultural installations from the Management and Exploitation Society for Senegal Delta River (SAED), remains an extremely interesting alternative having to cover the great agglomerations needs. The development of this intensive ligniculture on autonomous units remains a requirement in the context of Senegal River Dams. It will also be a question of integrating trees in irrigated farming systems.
The SUCPROS proposes to introduce hedgerows of Leuceana and Eucalyptus in  the 80 000 ha managed by SAED in the Senegal river valley for a sustainable  reabsorbing of Charcoal production gap, and for carbon sequestration in the soil-plant system of managed areas and in the natural forest formations of Tamba and Kolda because of the least pressure induced by the production of Charcoal in the valley. 

Sustainable Charcoal production model

Leucaena leucocephala

This species with fast growth will be planted in lines dense around the crops plots. It will be able to occupy up to 10% of the surfaces. This arrangement will delimit plots from 2500 to 5000 m2. Tests of carbon sequestration in the hedges of Leucaena were carried out in these irrigated systems (SECK, 2000). This study showed that the stems of hedges of 5 years Leucaena could store up to 10 Tons of C per hectare. If the soil and leaves carbon are added, it will be able to store more than 16 tons C/ha. The areas managed by the SAED is estimated today at approximately 80 000 ha for an irrigable potential of 300 000 ha
The hedgerows of the 80 000 ha irrigated lands should allow to sequester 1 280 000 Tons of carbon

If we consider the stems (10 Tons C/ha) the woody biomass produced will be equal to 22 tons/ha (Factor 0,45). With a rate of charcoal production of 18% (current system), we obtain a production of charcoal equal to 4 tons per hectare. Equal to 320 000 Tons of coal on the 80 000 Hectares.

The PROGEDE envisages to arrange 300 000 ha from here 2004. However the assessment of the current achievements lets consider a setting in adjustment of 200 000 ha at the end of the project in December 2004

The production of wood in the arranged pieces is estimated at 3 m3/ha/an either an output of the arranged zones of 600 000 m3 wood per annum equivalent to 420 000 Tons of wood (Coeff of conversion 0,7) or out of coal 75 600 Tons
The quality of Leucaena charcoal is good and can replace traditional charcoal perfectly (density: 400 kg/m3) (SECK, 2000)

Production other than Charcoal: fodder, Nitrogen, firewood, etc.
SECK (2000) calculated the effect of trees on crops and find that there is no loss of yield.

Eucalyptus camaldulensis

The model of establishment of Eucalyptus will be in the form of windscreen with a spacing on the line of 1,05 Mr. the tests carried out in the river valley (Tamba, 1995) estimate the productivity at 16 m3/ha; meaning a capacity of 896 000 tons of wood in the 80 000 ha,  equivalent to 403 200 tons of carbon in the woody biomass. 

By combining the two species (Leucaena and Eucalyptus) we can have a system with high capacity of carbon sequestration.
Baseline scenario

The national annual demand for charcoal is estimated today at approximately 100 000 tons. The production evolution scenario (figure 1) estimates the Demand at 190 000 tons of charcoal in 2015 (end of project SUCSOS)
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Figure 1: Evolution of charcoal Production from 1937 to 1992 (Ngom, 1994)

The annual production of charcoal is today voluntarily compressed to remain within the limits of our forest formations possibilities. The State option is to better control the production by restricting it exclusively in the forest formations managed by the PROGEDE in Tambacounda and Kolda. The PROGEDE envisages to manage 300 000 ha from here 2004. However the assessment of the current achievements lets consider a management of 200 000 ha at the end of the project in December 2004. The production of wood in the managed areas is estimated at 3 m3/ha/an meaning a production capacity of 600 000 m3 wood per annum, equivalent to 420 000 Tons of wood (Coeff of conversion 0,7) or 75 600 Tons of charcoal. 
That involves a gap compared to the unceasingly increasing national Demand (table 1) with like consequences like a rise of Charcoal price and a recrudescence of the clandestine production to satisfy the national Demand. For the duration of the project, this gap should vary from 44 000 tons (2004) to 114 000 tons (2015).
The useful irrigated surfaces to produce this gap would vary respectively from 11 000 ha to 28 500 ha. The management model envisages a rotation of plots to be exploited with one average duration of 5 years revolution. If all the irrigable potential of the valley is exploited (300 000 ha), this rotation would pass on average from 5 years to 19 years

Table1: Scenario for gap reabsorbing and for carbon sequestration in managed irrigated areas

	Années
	Gap à produire en zone irriguée (tonnes)
	Capacité de production de charbon en irrigué avec Leucaena (tonnes)
	Gain équivalent charbon (tonnes)
	Gain Equivalent biomasse (tonnes)
	Gain total Equivalent carbone (80000 ha)
	Gain carbone Rapporté à l'hectare
	Gain total système sol-plante (Tonnes/ha)

	2004
	44 000
	320 000
	276 000
	1 533 333
	690 000
	9
	15

	2005
	50 000
	320 000
	270 000
	1 500 000
	675 000
	8
	14

	2006
	56 000
	320 000
	264 000
	1 466 666
	660 000
	8
	14

	2007
	62 000
	320 000
	258 000
	1 433 333
	645 000
	8
	14

	2008
	68 000
	320 000
	252 000
	1 400 000
	630 000
	8
	14

	2009
	74 000
	320 000
	246 000
	1 366 666
	615 000
	8
	14

	2010
	80 000
	320 000
	240 000
	1 333 333
	600 000
	8
	14

	2011
	87 000
	320 000
	233 000
	1 294 444
	582 500
	7
	13

	2012
	94 000
	320 000
	226 000
	1 255 555
	565 000
	7
	13

	2013
	100 000
	320 000
	220 000
	1 222 222
	550 000
	7
	13

	2014
	106 000
	320 000
	214 000
	1 188 888
	535 000
	7
	13

	2015
	114 000
	320 000
	206 000
	1 144 444
	515 000
	6
	12


Financing Sought
Total Project Cost Estimate in US$: 20 000 000

Brief Description of Current Financial Arrangement:

The studies for the establishment of the baseline scenario will be supported primarily by the PROGEDE. The main part of these studies was already carried out. A contribution is requested from the PCF to a total value of 10% of the total budget (US$: 2 000 000) and from Biocarbon Fund (BIOCF) to a total value of 50% (US$: 10 000 000) for the studies of additionnalities and monitoring (permanency, leakage, socio-economic and environmental impacts). The PROGEDE and the Government of Senegal will support 40% of budget (USS: 9 000 000) for the establishment of the baselines, and for a part of the investments and wages of the national experts

Budget / Output (x 1000 US$)

	Activities
	PCF
	PROGEDE
	Gouvernment  of SENEGAL
	BIOCF
	Total

	Baseline
	
	5000
	
	1000
	6000

	additionality
	600
	
	2000
	5400
	8000

	monitoring
	300
	
	1000
	1700
	3000

	Impacts 
	100
	
	1000
	1900
	3000

	Total
	1000
	5000
	4000
	10000
	20000


For a project cost of US$: 20 000 000, the Leuceana system can have a profitability of the project with 15 US dollar per ton. If we consider the carbon sequestration  induced by the protection of managed natural formations in Tamba and Kolda, the cost of the ton of carbon should be around 10 US$. 

