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Executive Presentation of the bio gas and waste management project
In the Northwest Region of Cameroon, the use of fuel wood is increasingly becoming an environmental hazard. The pressure on the small patches of forest by the rural population has contributed enormously in environment terror due to the price and inaccessibility of energy. Schools and institutions are no exception. The small scale waste recycling and biogas project is a two years project aimed at introducing biogas in rural areas. 

This project seeks to combat environment terror and introduces the rural needy an environmental friendly gas to power its gas ranges. As a result, many families are forced to supplement their gas with firewood and every year, hectares of forest are destroyed. Although this fuel source had no perceived monetary cost to the family, the practice of cutting trees for firewood is a long-term liability for schools, hospitals and families as a whole. Such a practice was also harmful in the short-term, as the firewood was burned in the kitchen and often ignited with plastics and rubbers, which when burned give off carcinogenic dioxins. 
As a result, students and patients are placed between lack of renewal energy sources, financial hardship, environmental hazard, and health concerns. 
Faced with the above problems SURUDEV decided to seize an opportunity that conquered this threat by introducing this project. SURUDEV has chosen to introduce decomposable waste management as well as animal waste from to make biogas for cooking for some 6 (dormitory) secondary schools and 4 hospitals in the Northwest region. Not only would the project take care of the environmental threat from the burning of firewood, destruction of the forest but it would also solve the problem waste management disposal that is contributing largely to environment hazards.

The Small Scale Waste/Biogas project is also an effective tool for the enhancement of community organization and it gives the beneficiaries the suitability to participate in improving their standard of living.  The tremendous benefits shall:

· Act as an effective tool to fight poverty

· Introduces biogas production as alternative energy source for rural areas

· Foster conservation practices and protect nature (especially the small patches  forest)

· Encourage group dynamics

· Stimulate schools and communities to engage in waste recycling

· Act as a tool that directly and indirectly ensures survival

· Mitigate climate change

· Create an environment friendly activities for protecting bio-diversity 

· Enable the poor schools to have access to low cost energy

· Improve the health of school children and patients

· Stimulate waste management

· Eradicate urban environment terror

· Change the mentality of the population

· Introduces waste collection techniques
· Serve as a training center for the communities
Waste Collection/ Transformation
Collection 
Activities to be carried out within the frame work of the project are geared at introducing the importance of collective efforts in climate change mitigation and the importance of renewal energy to consolidate sustainable generation energy for local consumption. All these activities are aimed at adopting a value chain participatory approach which will impact on the lives of the schools, hospitals and the surrounding communities. The project has well defined axes and actions that focus on sustainable waste management with goals that will considerable reduce poverty by 10% and improving the lives of direct and indirect beneficiaries in the value chain (community, teachers, patients, medical practitioners and children) as well as reduce the reduce the pressure of the small patches of forest by over 25% in five years. 
Waste Collection and sorting 
Considering the fact that in collecting waste is a difficult task, collection points shall be created in each quarter where plastic waste collection cans shall be installed. 
To eradicate the risk of fire destroying the cans, collectors shall be designated to each quarter to monitor the quality of waste deposited in each collection point. Furthermore, SURUDEV shall identify the various needs of the first pilot project sites (10), visit the site, hold planning meetings with beneficiaries and demarcate the plot which is not more than 2km away from the school campus or hospital. Solid waste shall be separated from decomposable waste. In the process, only decomposable waste shall be drooped into the tank while solid waste shall be sold or given out to other structures involved in solid waste management. In the absence, the solid waste shall be handed to the council for proper disposals.

Reinforcing the capacity of beneficiaries 
Taking into consideration that there is no indigenous technique in waste management, SURUDEV and its partners shall empower beneficiaries on how to sort waste. The training will also be accompanied by the various techniques involved in the chain so that the sustainability of the project is guaranteed. This component shall be handled by SURUDEV and more emphasizes shall be placed on the importance of sustaining an energy renewal project in a community, its environmental impact and conservation practices. 

The necessary trainings shall include:

· Generating decomposable waste in homes
· How to sort decomposable waste at home
· Leadership skills 

· Biogas as a reliable source of energy
Transformation 
In order to utilize collected waste for this alternative cooking fuel, the project will need to build biodigesters, which are tanks that process the decomposable waste to produce biogas that is mostly comprised of methane. The biogas will be produced in the tank through the anaerobic digestion of all the waste by bacteria. These bacteria, which thrive in underwater, oxygen-free environments, consume the waste, reproduce, and give off a methane-rich waste. This biogas bubbles up from the depths of the decomposed waste /water mixture and escapes through a pipe to the surface where it will be used in cooking.  The biogas is then trapped by a large plastic balloon that hovers over the tank. Then, in the middle of the plastic, tubing connects the biogas source to the kitchen, where the gas range is ready to supply the alternative energy for cooking. Even though this technique is very new, the fact that schools and hospitals are the beneficiary, it implementation will go a long way to empower, inform and transmit the technology into the communities. 
Biogas Digesters/ Gasification Technique 
In this process, the organic fraction of the waste is segregated and fed into a closed container (biogas digester). In the digester, the segregated waste undergoes biodegradation in presence of methanogenic bacteria and under anaerobic conditions, producing methane-rich biogas and effluent. The biogas can be used either for cooking/heating applications, or for generating motive power or electricity through dual-fuel or gas engines, low-pressure gas turbines, or steam turbines. The sludge from anaerobic digestion, after stabilization, can be used as a soil conditioner. It can even be sold as manure depending upon its composition, which is determined mainly by the composition of the input waste.

In due course, wastes are directly burned in presence of excess air (oxygen) at high temperatures (about 800 ºC), liberating heat energy, inert gases, and ash. Combustion results in transfer of 65%–80% of heat content of the organic matter to hot air, steam, and hot water. The steam generated, in turn, can be used in steam turbines to generate power.

Pyrolysis is a process of chemical decomposition of organic matter brought about by heat. In this process, the organic material is heated in absence of air until the molecules thermally break down to become a gas comprising smaller molecules (known collectively as syngas).

Gasification can also take place as a result of partial combustion of organic matter in presence of a restricted quantity of oxygen or air. The gas so produced is known as producer gas. The gases produced by pyrolysis mainly comprise carbon monoxide (25%), hydrogen and hydrocarbons (15%), and carbon dioxide and nitrogen (60%). The next step is to ‘clean’ the syngas or producer gas. Thereafter, the gas is burned in internal combustion (IC) engine generator sets or turbines to produce electricity. 

Analysis of Actual Situation
 Energy and access to energy is a critical intercession in Cameroon and especially in the Northwest Region where deforestation and poor waste disposal contributes largely to environment fright.  

Desertification is a global challenge, particularly in Africa where 66% of the surface area is arid lands or deserts and approximately 70% of the agricultural land is almost degraded. And besides, for some years now, the small patches of forest in the Northwest Region of Cameroon are constantly under pressure for fuel wood. Notwithstanding, the pressure from farmers and grazers as well as the phenomenon of climate change continue to act as a threat to humanity. Furthermore, out of ignorance, farmers and grazers continue to practice “slash and burnt” commonly known as Ankara as well as bushfire that act as agents of deforestation. Consequently, hundreds of hectares of indigenous forest are burnt down resulting to soil pollution, degradation and frequent water shortage. 

The truth is that this problem could also be solved if renewal energy is introduced.

It will raise awareness as well.  Besides, the pressure on the small patches of forest found in the watersheds have made them to disappear at a very geometric rate and it is evidence that we continue to lose trees the size of two football fields every year and the effects are already heavy and drastic in our villages. As a result, the dry seasons have become too harsh and the demand for fuel wood increasing as the population too is increasing.

Poverty, scarcity of water, drought, and floods, poor harvests, soil erosion etc seem to take control of the future of our dynamic population. 

To salvage the situation, SURUDEV and its partners seek to introduce the small scale waste/biogas project as a solution to all these problems.

This project if implemented will boost natural resource management and stimulate every home or family to judiciously use it home waste as a source of energy.  

Justification of the Project
This project is also an effective instrument to combat deforestation, global warming and redress the high demand for fuel wood in the Northwest Region of Cameroon. It also seeks to reestablish the link between natural resource management and nature as well as remove the people out of the old day practices that led to lost of biodiversity. 
Objectives

The global objective of this project is to improve access to innovative energy renewal technologies and contribute to conservation, discourage deforestation. 
It makes obvious that the ecosystem upon which all humanity depends is at risk due to poor waste management, partly because of some of our negative actions. Consequently, the introduction of generating energy through sustainable waste recycling would bestow a better environment and a better standard of living for the population. 

Overall Goal

The overall goal of the project is to mitigate climate change through support for management techniques which will go a long way to improve the living economic conditions of the direct and indirect beneficiaries by providing ecological balance, and social significances of sustainable waste sustainable energy source. 

Time Frame of Activities for 2012-2013

	No 
	Work Item 
	Jan 
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	May 
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	July
	Aug 
	Sept 
	Oct 
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	1 
	Selection of beneficiaries 
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Identification waste collection point  
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Installation of waste collection cans
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Signing of convention with councils and beneficiaries 
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Sensitization campaign  
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Training workshop
	
	
	
	
	
	
	
	
	
	
	
	

	7
	Construction of biogas digesters and accessories  
	
	
	
	
	
	
	
	
	
	
	
	

	8
	Capacity building workshop on maintenance 
	
	
	
	
	
	
	
	
	
	
	
	

	9
	Official inauguration 
	
	
	
	
	
	
	
	
	
	
	
	

	10
	Evaluation
	
	
	
	
	
	
	
	
	
	
	
	


Axes of Implementation / Outcome
	No 
	Axes
	Outcome 

	1
	Sensitization 
	The public shall be empowered through radio talks and newspaper publication on the importance of sorting waste at home and the richness attached to it.  

	2
	Capacity building 
	Five series of workshops shall be organized within the frame work of the project. These workshops shall be geared toward empowering beneficiaries and stakeholders in its sustainability and management. 


	3


	Construction of the Biogas Digesters 
	10 biogas digesters shall be constructed in the Northwest Region. 6 school (dormitories) and 4 hospitals shall benefit from the first phase of the project which shall constitute the pilot phase. 

	4
	Protocol agreements with Councils and beneficiaries  
	SURUDEV shall sign a partnership agreement with the mayors of the various municipalities where the pilot phase of the project shall be located. These agreements will permit the council to contribute in transporting waste, providing sorting plots and also the council shall take the responsibility to deposit solid waste. 

Beneficiaries shall also sign an engagement to use the biogas stations for the benefit of the school or hospital and not for commercial purposes.  

	5
	Construction of Digesters for Gasification 
	Gasification takes place as a result of partial combustion of organic matter in presence of a restricted quantity of oxygen or air. The gases produced by pyrolysis mainly comprise carbon monoxide (25%), hydrogen and hydrocarbons (15%), and carbon dioxide and nitrogen (60%). Thereafter, the gas is burned in internal combustion (IC) engine generator sets or turbines to produce electricity. 


Budget Estimate in FRSCFA
	No 
	Component 
	Item 
	Quantity 
	Unit cost
	Total Cost 

	1
	Waste collection 
	Waste cans
	200
	25.000
	5.000.000

	2
	
	Plastic bags 
	10.000
	50
	500.000

	3
	
	Spades 
	50
	2500
	125.000

	4
	
	Gloves 
	100
	1250
	125.000

	5
	
	Wheelbarrows 
	50
	2000
	100.000

	6
	
	Rakes 
	50
	1800
	90.000

	Sub total 1
	
	
	5.940.000

	8
	Construction of biogas digesters 
	Cement 
	400
	5500
	2.200.000

	9
	
	Iron rot(mix)
	Lump sum 
	
	400.000

	10
	
	Stones (truck load)
	10
	45.000
	450.000

	11
	
	Sand 
	40
	38.000
	1.520.000

	12 
	
	PVC pipes (mix)
	120
	2000
	240.000

	13 
	
	Accessories 
	Lump sum
	
	210.500

	14 
	
	Gas cookers 
	10
	50.000
	500.000

	Sub total 2
	
	
	5.520.500

	16
	Construction of sheds 
	Bundles of Zinc
	5
	215.000
	1.075.000

	17
	
	Nails 
	Lump sum 
	48.000
	48.000

	18
	
	Planks 
	Lump sum 
	320.000
	320.000

	Sub total 3
	
	
	1.443.000

	19 
	Labour 
	Unskilled 
	10(3)
	40.000
	1.200.000

	
	
	Skilled 
	10(3)
	60.000
	1.800.0000

	
	Stipends 
	Collectors 
	10 (12)
	50.000
	6.000.000

	Sub total 4
	
	
	10811000

	Grand total 
	
	
	        23.714500


	activity
	Monthly amount
	amount

	Sensitization
	20
	250

	Waste collection plastics
	83
	1000

	Spades,wheel barrows and rakes
	906
	10880

	Cement for Construction of bio gas digesters
	366
	4400

	Sand, iron rods and others for the construction of the biogas digesters
	553
	6640

	Construction of sheds for digesters
	200
	2400

	Waste collection
	1800
	21622

	total
	3,928 for one month for the whole year
	47,429


