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Background

Sudan is the largest country in Africa with a ta@eda of 2.5 million km2 with a population of 35lkwn people. The
population comprises of mainly 65% Christian andnist Africans and 35% Arabs who are predominahtiyslims.

Sudan has suffered an on-going civil war for 1&yehat has resulted in; 2 million people dead,ilian Displaced Persons
(DPs) and 3 million Internally Displaced Persori3R$). The effect of this long conflict has beematally impoverish the
people of South Sudan and escalate the effectstofal calamities such as disease and famine. &thysfrastructures such
as roads and buildings have largely collapsed. i@olical development has also been a key victithis conflict, archaic
methods such as grinding grain between 2 stonepaumting by mortar and pestle are used today.

To save lives and alleviate the suffering of the-affected civilian population in South Sudan; thiernational community
provides humanitarian assistance through the Qparhifeline Sudan (OLS). OLS has been instrumemtalpening up
access into the war-torn south by air, road araldmall extent by river so that relief supplies aadsices reach the needy.
The work of OLS is based on the guiding princigidemanitarian neutrality that transcends polit@atl/or military
considerations. OLS works hand in hand with theaBugelief and Rehabilitation Agency (SRRA) as theal counterpart.

Overview

The fuel mainly used for cooking in homes and pulsistitutions of South Sudan is firewood. Firewia®dollected from the
forests and bushes by women and children -- sorastams far as 6 km away. Large tracts of unutillzesh land resulting
from displaced populations are a common featui®outh Sudan. As a result, availability of firewasdot a constraint today.
This however may change in future as more treeswrdown.

The main fuel used for lighting in homes and Schd®lkerosene. Some rural households also use tgrabes and firewood
for lighting. The disadvantages of firewood anddsene as fuels include:

e Excessive smoke pollution causing respiratory ayedpeoblems
e High cost of imported kerosene further strainingadrce cash resources

e Dangers of fire outbreak and risk of explosionsrfitin kerosene lamps

I ntroduction of biogas technology

Biogas technology was introduced in South Sudamduhe year 2001 through a UNICEF/OLS-supporteshBs Pilot
Project at the Rumbek Secondary School. In Febr2@dy, UNICEF/OLS engaged the services of a Kelwges®d company
(Project Assessment Services (PAS)) to identifgjppropriate biogas system for South Sudan. PASalsasrequired to
construct and demonstrate the working of the bigdast at Rumbek Secondary School. An agricultooaisultant (Mr. David
Njoroge) was assigned to carry out this task.

The choices of biogas plants available for seladticluded; the floating drum system (fairly comniomeighboring Kenya),
the fixed dome system (not common in Kenya) andriffaular Plastic Biodigester (TPB). The TPB systaas not been
tested in Kenya but some work had been done andhatted by Preston in neighboring Tanzania ( BuarKan et al 1997).
It was from the work of Dr. Preston that the UNFC€nsultant knew of the existence of the TPB systEhrough Email
contact between the UNICEF consultant in SudanMindNguyen Khang in Vietnam, at the University ajrculture and

Forestry, PAS imported a ATPB unit from Vietnam to South Sudan. The packagkided a 45 minutes Videotape in
Vietnamese language detailing the plant instalfaicocedure.
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Using a laptop computer and CD-ROM copies of theéedj the consultant trained 20 students and 2 Besci Rumbek
Secondary School, first on the theory of biogastaed on installation of the TPB. This trainingkaoperiod of 3 weeks. The
team involved in this activity then became knowrtresRumbek Secondary School Appropriate Techndigp (ATC).

Under the supervision of the UNICEF consultant guidlance from Mr. Khang via Email, the membershef ATC installed
the TPB near one of the school kitchens. Subsely¢iné team fed the digester with cow dung atréte of 20 kg (1 bucket)

per day. On the é%day, the plant was tested by lighting the burmet #he result was successful. This was the first ev
practical experience with biogas technology in 8dsitidan. This TPB plant is today used as a biogamdstration for the
local community and visitors. It is also used tolcbreakfast for 50 students. The ATC studentshies operate and
maintain the TPB plant on a daily basis.

In 2002, UNICEF/OLS plans to support installatidr2anore 12.7m digesters at Rumbek School, (ie: phase 2 of thgalsio
project). The aim is to reduce firewood use forkdog in the School by up to 80%. Currently, the @ghuses about 50 tonnes
of firewood per year to cook for 400 students. Tdrget group for training in the phase 2 of thegh®project will be the
cooking staff in the School.

Experiences with the Pilot Plant

The Biogas plant has performed satisfactorily famppses of demonstrating that Biogas technologksvddowever, it has
some significantly serious limitations as a coolagjlity for the School.

Gaspressure problem

After about 40 minutes of cooking, gas pressuis fifastically and the flame at the burner beconeeg low. Common
Sudanese meals require more than 2 hours of cadRiiben, the cook has to remove the food from tlegds burner after 40
minutes and transfer to the 3-stone firewood plabere is an urgent need to solve the gas presisapeproblem so that a
sufficiently high cooking flame is maintained fohaurs of cooking.

Loss of bacteria and gas

It was observed that when the gas was not usedliglester expanded excessively and much of thestdigenaterial was
expelled out through the outlet. The result was #ttive bacteria and undigested matter were |dst tive effluent and low
gas production followed. Adding fresh dung fromraai rumen (from the local abattoir) solved thiskpem. Also, when
much effluent was lost in this way, the level ajeBter slurry fell below the level of inlet pipedagas was lost through the
inlet. Adding water to compensate the lost efflussived this problem.

Durability

There is encouraging proof that the TPB can besidignt and durable plant. Towards the end of 2Bimbek School was
closed for about 3 months. During this time, theghs plant was left unattended because all teaenerstudents went away.
On return of the students, the plant was reviveiltgas production capacity in only 3 days.

Utilization of digester effluent

The ATC students have established a ¥4 acre vegegabtlen next to the biogas plant where they grapular local
vegetables such as Amaranthus and Okra. The studsatthe rich natural fertilizer from the Biogéenp to improve the soil
on this plot. The vegetables are bought by loeabte and institutions, which provides some casbrire for the Biogas
team. UNICEF/OLS aims to support this initiativegrpviding high value crop seed such as Onion asdako to the
students.

Community Response

A Biogas Technology Community Awareness workshamed “towards intensified use of Biogas in South&tidvas held in
Rumbek between 13 and 15 of Februray, 2002. Th&shiop objective was to gauge the level of acceptahBiogas
technology by the Sudanese community taking Run@minty as a microcosm. Participants were show B installation
Video and conducted on a tour of the Pilot PlarR@ainbek School where the working of the plant,udahg the fertilizer use,
was explained. The general response of the gaatits was as follows: Participants felt that bidgatinology could:

e Considerably reduce expenditure on Kerosene andc@laor the war impoverished communities by usiogy dung
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which is locally available

Reduce the time spent by women to look for firewothe forest and remove the common risk of sniaé&elwvhile
collecting firewood

Improve soil fertility by adding organic matter finche digester for vegetable gardens and so entmtigéon and
improve household food security

Create an opportunity for youth employment by intiparskill (biogas technology will be an employaklkll once the
technology is widely adopted by communities).

Provide the communities with a clean non pollufaet for cooking and lighting and protect the eomiment by reducing tree
cutting for firewood

The general mood of the 3-day stakeholder partioigavorkshop pointed towards an enormous potefaradoption of the
biogas technology in South Sudan.

M ajor challenges and opportunities

South Sudanese own large herds of cattle thatrazed in open fields and kept overnight at cagl@s. It is possible to
collect several tonnes of cow dung from one catil®mp every morning. However during the dry seasatile camps are
moved far from the towns and villages in searchasfture and water. There could be a shortage ofloog for biogas during
such times. Currently, this problem is being adskdsby introducing the use of oxcarts to transgong from cattle camps to
biogas plants.

Water is a scarce resource in South Sudan. Cuyrédmtigas plants are located where OLS has prouidi#léd or dug water
points.

The biggest challenge for the TPB is the local labdity of the plastic tube and burners. Theseameently imported from
Vietnam and Cambodia. Efforts are being made totiffea manufacturer for the plastic tube and busrie Nairobi, Kenya.

Local availability of the tubular plastic will furer reduce the cost of the TPB and so make thedokmdy affordable to
households in South Sudan. The lightweight mateonathe TPB will be easily and cheaply transpdeddy road (from
Uganda or Kenya) or by air as opposed to largdagass of the floating drum biogas type. Hence bessrpeople in local
shops can easily stock the TPB materials. Easestdliation and low specialized skill demand isadded advantage of the
TPB vis-a-vis other common biogas plant types.

Overview of biogasin Africa

Over-dependence on firewood and booming populatiassresulted in a sharp decline of woody biomagrica. Some
African countries are already deep into an enengyscwhile others are faced with an imminent eriihe ever-increasing
prices and scarcity of fossil fuels has furtherraggted energy supply crises in the continent.ei870s, biogas has been
identified as a possible solution to the energyagiin Africa, but the technology has not beerigefftly adopted by
communities to replace dependence on fossil fuedsnod.

A few large-scale biogas plants were in operatioBauth Africa as early as 1950s. Other countiies as Kenya, Tanzania,
Zimbabwe and Burundi have a fairly large numbebiofias units used to provide methane gas for cgakim lighting. The
fertilizer value of Biogas plants is also widelypagciated in these countries by farmers who owgdsglants.

In Kenya, European farmers introduced biogas tdoggan mid 1950s. By 1958, Tunnel Technology liedthad constructed
about 150 biogas plants in some parts of the cgufilre most widely disseminated biogas plant inyéeis the Floating Drum
type. The promoting agencies are:

e Special Energy Program of the Ministry of Energg &egional Development (SEP/MOERD)

e Tunnel Technology Limited (TTL)

e Kentainers Limited

e The Fixed Dome type digester is promoted by thdstlan Intermediate Technology Center (CITC)

Kenya derives about 70% of its total energy fromysearce and fast diminishing wood resources. &dtas the potential of
reducing dependence on these wood resources amnmtethe imminent energy crises because 80% af Kegnyans own
livestock (cows, pigs, etc). More than 600,000 rbiauseholds in middle and high agricultural pat@rareas of Kenya keep
between 2 and 6 dairy cows under zero grazing.& hesseholds are all potential owners of biogastpldnfortunately many
biogas projects in Kenya have failed and have ldamdoned less than 5 years after installatios.dstimated that that only
25% of 300 units installed between 1980 and 1980bperational today. The high failure rate canrbeed to 4 main reasons:

e Poor design and construction of digesters, wrorggaion and lack of maintenance by users

e Poor dissemination strategy by the promoters
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e Lack of project monitoring and follow-up by promate
* Poor ownership responsibility by users
» Failure by government to support biogas technothgyugh a focused energy policy

In Rwanda, biogas technology is quickly catchinghuipugh the efforts of Kigali Institute of Scieritechnology and

Management (KIST). KIST has designed and built @ntSfixed dome digester in Cyangugu prison that isvi@th human
waste generated by 1,500 prisoners. This digestelupes methane gas that caters for 50% of thermpoleeds in the 6000

inmate prison. KIST has also solved the seweradengigiene problem at Lysee de Kigali School by fimg a 25m-Fixed
Dome digester connected to 6 bio-latrines. The eretlgas produced is used to cook for 400 studext$oa operating bunsen
burners in the school science laboratories. ThdWeing done by KIST with support from the Rwarelgevernment is an
excellent example of how government policy can nmuegas technology forward and in the process, telplve energy,
budgetary and hygiene problems for poor countnefiica.

Constraints

The main constraints to Biogas technology dissetiunan Africa can be summarized as follows:

e High initial investment cost for the common typédiogas plants (the cost of a family size floatdrgm plant is
US$1667 - beyond the means of rural farmers)

e Lack of flexible community friendly credit schemieshelp poor farmers own plants
e Bad experiences and poor image created by mamgf8ilogas plants
e Lack of government commitment (policy) and limigedvate sector input because of low profit inceativ

e Lack of recent research information on biogas teldgy from within and from countries where the tealogy has been
successful such as Vietham and Cambodia

e Lack of financial support to small firms and segondividuals to set up effective business openaiticthe appropriate
technology energy sector.Small and seasonal dibfofamer incomes to invest in biogas technologing to
competing needs and obligations

Conclusion

Establishment of a networking relationship with thaversity of Agriculture and Forestry in Vietnamand the University of
Tropical Agriculture (UTA in Cambodia, will greatgnhance promotion of biogas in South Sudan-anida&t large by:

¢ Providing information on recent developments irycéng of livestock wastes through biodigesterd amter plants to
biogas promoters and owners.

e Promoting and perfecting the use of the low-cosiular Plastic Biodigester (TPB) technology in rurainmunities and
institutions hence making biogas affordable topber.

e Sharing of the technology on production of the fitasibes for the TPB so that these become loeaiylable in remote
locations such as South Sudan.

e Possibly providing scholarships for students ardhers from the disadvantaged communities in SButtan to study
Biogas related subjects in Vietham and Cambodia.

* Possibly initiating a farmer-to-farmer exchangetydsogram to enhance technology transfer and diséip at the
community level through sharing of experiences eultlres.
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