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I' PROJECT SUMMARY 

Africare is requesting $3,861,721 to support the establishment of a 

refugee resettlement program in the Lake Nasho area of Rwanda. The purpose 

of the project is to enable some 2,800 refugees from Uganda to support 

themselves through intensive livestock production on ranches to be set up under 

the project. 

Emphasis will be placed upon activities that will improve the health of 

the' refugees and their cattle and that will encouragsr efficient production, thus 

increasing the refugees' self-sufficiency. Also, through the construction of 

potable water systems and the development of a tsetse fly eradication program 

the nearly 8000 Rwandans who live in the project area will have the quality of 

their lives improved. 

In October 1982, approximately 45,000 refugees fled Uganda into Rwanda. 

A third of the refugees were cattle herders who arrived with about 55,000 

head of livestock. These herders ended up in two refugee camps, in Mehaga 

and in Nasho. This project focuses on the Nasho settlement where there are 

approximately 5500 refugees with 12,000 head of cattle. Though the Nasho 

area in southeastern Rwanda is relatively unpopulated for Rwanda and the land 

is considered good for pasture only, the present concentration of cattle is too 

great for the land and the pasture is rapidly being degraded. Tsetse fly 

present in the area affects the health of both humans and animals through the 

transmission of trypanosomiasis. In addition, the lack of potable water has had 

a detrimental effect on the health of the refugees. 

Under the project 4,000 hectares of pasture will be improved by planting 

legumes and taking out non-nutritious plant material. The area will then be 
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organized into 20 ranches of 250 hectares each, including a village, pasture, 

and land for food crop and forage production. There will be 20 families on 

each ranch with about 15 head of cattle per family. The number of cattle 

will expand not at all or only slightly so as to maintain adequate improved 

pasture per animal. A pasture rotation scheme will be implemented to 

supplement an improved animal health care program that includes regular 

dipping, vaccinations and tzeatment. The tsetse fly will be eradicated from an 

area of 250 sq. kms. through a program of clearing the area of acacias, 

spraying, and creating buffer zones. 

A major component of the project is the construction of 4 gravity flow 

potable water systems. These systems will provide potable water to the 

refugees, their cattle and the Rwandans living in the area. In all, some 13,000 

people will be served by these systems. 

By the end of the project 400 refugee families will be established on 

ranches on which the pasture has been improved and to which potable water is 

provided. Each family will sell an average of 2-3 head of cattle per year and 

2,500 liters of milk, and will produce their own food crops. The population of 

the. entire area, about 40,000 people, will benefit from the tsetse eradication 

program and the potable water supply system. In addition a biogas and 

reforestation component will be included to provide energy and protect the 

environment. A health center will be constructed to meet the needs of both 

the refugees and the Rwandan population. The extension of social and 

technical services in support of economically viable activities will have a 

positive and immediate effect on the development of a previously neglected 

region oi twanda. 

'6
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I. PROJECT BACKGROUND 

A. General 

Rwanda is a small, landlocked country covering an area of about 26,000 

sq. kms. It borders on Uganda to the north, Tanzania to the east, Burundi to 

the south and Zaire to the west. Almost all imports and exports are trucked 

to and from Mombasa, the nearest seaport, 1700 km. by road from Kigali. 

With a per capita GDP of around US $230 in 1980, Rwanda is one of the 

poorest countries in the world. Its population, about 5.5 million, has been 

increasing at an annual rate of about 3.6%. Kigali (population 118,000) and 

Butare (population 22,000) are the two major cities: population densities vary 

widely, from 111 per sq. km. in the savannah areas of eastern Rwanda, to 328 

per sq. km. in Butare prefecture. Ninety-five percent of the population if, 

rural. The population is relatively homogenous, both ethnically and in terms of 

income, living conditions, and average land holdings. 

The country is largely hilly, with elevation and rainfall gradually 

increasing from east to west. There are three major ecological zones. The 

eastern zone is a savannah region with low rainfall (700-1,000 mm a year) and 

a long dry season; altitudes average between 1,000 and 1,500 m. The natural 

vegetation consists mostly of tall grasses and acacia trees. This zone, which 

contains the proposed project area, is uncharacteristic of Rwanda, due 

primarily to its semi-arid nature, low soil fertility and its rapidly growing 

immigrant population (migrants are from other, more densely populated areas 

of Rwanda). Until recently, this was the least populated area of Rwanda, 

principally because of its lower rainfall and the presence of tsetse fly. The 

2,000 m. in elevation) and annual rainfall varies between 1,000-1,400 mm. The. 
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mountainous western zone includes the Zaire-Nile Divide and a volcanic region 

to the north. The average altitude in this zone is above 2,000 m, except 

along Lake Kivu, where elevation is between 1,400 and 1,800 m. Overall, the 

zone has an annual rainfall of 1,300 mm-2,000 mm, and a cool elimate; parts 

of this zone have population densities in excess of 350 per sq. kri. Only about 

30% (8,000 sq. kms.) of Rwanda is suitable cropping, and virtually all of this 

area is already under intensive cultivation. Another 22% of the land area is 

taken up with marginal grazing, 6% is forest, and the remainder has no 

agricultural potential. Subsistence crops occupy about 95% of the cultivated 

areas, and the remaining 5% is planted in commercial crops, mainly coffee. 

Rwanda has a traditional and overwhelmingly rural economy. In 1980, 

agriculture contributed about 50% of GDP, three-quarters of which was from 

subsistence crops. The country is largely self-sufficient in basic foods, but 

there is serious doubt about the ability o' agricultural production to keep up 

with the' rapidly growing popu.atiorj. Almost all agricultural activities are 

carried out" by small holders on plots averaging about one hectare in size. 

Basic hand tools include the hoe, pick and machete. The use of improved 

seeds, Jfertilizers or compost is still extremely limited. 

Total exports in 1980 represented about 12% of GDP; of these, coffee 

contributed about 55% and other agricultural products another 14%. Medium

term prospects for increasing exports are not encouraging. There are few 

poosibilities for ,expanding the range of exports and limited scope for increased 

volumes of the existing ones; medium-term prospects for improvement in the 

terms of trade for the major exports are poor. Food imports about RF 1,865 

million (US $20 million) in 1980 consisted mainly, of products consumed by the 

urban, population: wheat (20%), rice (17%), cooking oils (10%) and malt for 

beer.
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B. Description of Project Area 

The project area (see maps, pages 5a, 5b, and 5c) lies in the Eastern 

Plains zone of Rwanda, characterized by relatively level topography with low 

hills and broad valleys. The elevation of the upland area is betwen 1500 and 

1,700 m, while the valleys, bordering on large swamps and lakes, lit between 

1,300 and 1,500 m. This zone is the driest part of Rwanda with annual 

average rainfall ranging from 700-1,000 m falling in two seasons, September-

December and February-May. 

The project area is a narrow savannah-covered plain some 34 kms. in 

length that slopes eastward from cuirasse-topped meas down to the Akagera 

River which forms the border with Tanzania. 

The area is bordered to the north by a lake region and the Akagera 

National Park and to the south by the Rusumo Basin and covers a total area 

of some 7,400 ha. 

The lakes to the north were formed by recent tectonic damming of the 

older river courses. The Akagera River is bordered by papyrus swamps which 

vary from 5 to 2 km. wide. 

Basically, the entire land mass consists of Precambrian rocks from which 

harder lithologies have obtruded and softer ones been eroded. However, 

faulting and tectonic movement have altered much of the basement structure, 

and alluvial deposition has masked certain parts. Much of the area f!s 

underlain by Burundian quartz and schist. Long sinuous veins of purely . 

Burundian schist occur along the western part of the project area. These 

punctuate the more complex Burundian series rocks and the young quarternary 

deposits o! fluvial and alluvial origin. These veins are of particular interest 
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because the higher permeability of the schist allows found water to feed small 

springs along its course. 

. s in this region are derived from granites, gneiss, schists, dolerites , 

and quartzites which give rise to a wide range of soil types. Due to the high 

iron content of many of these soils and progressive laterization, lateritic hard 

pans and outcrops are frequent, partirularly on ridgps near the escarpment 

which separates the upland from the lower region. In the lower altitude areas, 

colluvial and nlluvial deposits of the Akagera River have created large areas of 

of relatively fertile soils. A soil survey carried 4ut by ISAR (mid-1970) 

indicates that about one half the soils in the Akagera Valley and one-third 

along the lakq are suitable for crop production. However, low and 

unpredictable rainfall limits the agricultural potential of these relatively fertile 

soils. The natural vegetation is the wooded savannah type with acacia as the 

dominant tree species. Different combinations of grasses are indicative of 

variations in soil quality. Hyparrhenia species indicate, in general, good soils. 

The poorer soils, with association of Loudeiia simplex and Eragrostis species, 

have been classified as suitable for grazing. 

C. Refugee Situation 

1. The Origin of the Refugee Problem 

Beginning in the first week of October 1982 an estimated 45,000 refugees 

with 55,000 head of cattle came across the border from Uganda, driven out by 

the actions of the Youth Movement of the ruling People's Congress Party, 

President Obote, absent at the time these actions started, later declared that 

all speakers of Kinyarwanda who had entered Uganda before 1959 were 

foreigners and all those who entered after that date were refugees, whether 

registered as 'such or not. While the border has been closed to further 

refugees and negotiations are underway to determine the citizenship status of 
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all those involved, some 80,000 more Kinyarwanda speakers are gathered into 

camps in Uganda. 

The origins of the some 600,000 speakers of Kinyarwanda in Uganda and 

the reasons for their present persecution are complex. Both in 1896, when 

Rwanda became a German protectorate, and in 1910 territories inhabited by 

Kinyarwanda speakers were ceded to Uganda. From 1920 to 1940, Rwandans 

(both Hutu and Tutsi) emigrated to Uganda in search of land and work. As a 

consequence of the revolution in Rwanda from 1959-62, many Tutsi fled to 

Uganda, and in the 1970's others went because the school quotas excluded them 

from 	educational opportunities. 

Early Rwandan government estimates that 13% thewere only of refugees 

represented worker migrants from the 30's and refugees from the revolution of 

1959-62. At any rate, according to the Ugandan census of 1959, taken before 

the Rwanda revolution, 378,656 persons were listed as people of Rwandan 

origin (5.9% of the total population). They became citizens of Uganda at 

independence as speakers of one of 25 officially recognized languages. This 

number apparently did not include the migrant workers on the coffee and tea 

plantations. Like so many other ethnic groups in Uganda, the Rwandans have 

retained their cultural and liiguistic identity while becoming involved in 

national political conflicts. Many were supporters of Idi Amin and have 

supported the Democratic Party, which is primarily Catholic, whereas the 

ruling People's Congress Party of Obote is primarily Protestant. 

Whether the present persecution of the Kinyarwanda speakers reflects a 

conscious policy on the part of the Ugandan government or its inability to 

control the different factions in the army and country at large, the situation is 

perilous for these people and one for which no satisfactory solution is in sight. 

Most unfortunately, there is no country in Africa less able to absorb 

refugees than Rwanda. With a territory of 26,000 sq. km. and a population of 
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some 5,500;,000,'95% of whom are agricultural, it is already vastly over

populated. Rwanda is the most densely populated country in Airica and its 

population continues to grow at a rate of over 3% a year. In 1972, Rwanda 

accepted refugees from the Tutsi repression of Hutus in Burundi and some 

18,000 of them are still in the country in various capacities and occupations. 

By now, however, the population pressure has made it impossible to absorb 

significant additional numbers. Indeed, negotiations have been underway for 

some time to resettle 1,000,000 Rwandans in Tanzania. 

There appear to have been as many as 6,000 of the refugees with 

Rwandan citizenship. Two to three thousand of these seem to have left and 

the government hope! to reintegrate the rest in their communes of origin. 

With the natiomial average holding of land per family below one hectare, 

however, this will be very difficult. For the rest of the refugees a number of. 

temporary solutions have been taken or proposed. 

2. Present Distribution of the Refugees and the 

Creation of the Nasho Settlement 

About two thirds oi the refugees, some 26,000, who are 'primarily, 

agricultluralists, are at the Kibondo refugee camp in the northeast (Mutara);, 

perhaps 6,000 herders are in nearby Mahega Refugee Camp and its environs, 

with 10,000 head of .attle. About 5,500 herders with about 12,000 cattle are 

at the Nasho Refugee Camp in the southeast. When the herders first came 

across the border the animals were put in the Hunting Reserve bordering the 

National Park, However, they soon exhausted the pasture there and it was 

decided to split them up and send those families with over thirty head to 

Nasho, where grazing land was available. 

A state ranch had been started in the area under the BGM, project, but: 

was abandoned for reasons of poor management and expense associated with 

the elimination of the tsetse fly. The area was then reserved as pasture for. 
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the animals of peasants living to the west, but this plan was suspended with 

the arrival of the refugees. 

In February of this year the heads of 639 families started trekking about 

13,000 head of cattle south through Akagera Park. They reached Nasho some 

38 days later, but only after losing considerable numbers of cattle to 

malnutrition, disease, and lions. The rest of their families were transported to 

Nasho by the United Nations High Commissioner for Refugees (UNHCR) in 

March. In the order of their arrival "A.e herders were grouped into five zones, 

from south to north, where they have built their own huts in 11 nucleated 

camps. 

3. Current Situation at Nasho 

All families at Nasho were supposed to have had more than thirty head 

of cattle each. Whether the numbers were not carefully controlled in Mutara, 

or large numbers were lost on the way down, a census taken at Nasho* shows 

639 families holding 11,596 cattle, an average of only 18 per family. Reducing 

the number of cattle by half, the present aim of the government, would leave 

an average of 9 per family. These numbers are furthermore quite unevenly 

distributed both with respect for individual families and the zones; with zone 5 

by far the most overcharged (see Table 1). 

*Current UNHCR records show a higher total number of, persons, (5,500), 

but their distribution into families is not known. 
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Table 1: Distribution of Families & Cattle at Nasho Refugee Camp 

Ha.: 	 No. of Head/ Cattle No. of No. of Av. Pers. 

Cattle ha. /Fmly. Fmls. Pers. /Fmly. 

Zone 1, 1935 2708 1.40 16.41 165 1107 6.71
 

Zone 2 1310 2030 1.55 16.24 125 927- 7.42
 

Zone 3; 2160 2443 1.13 i6.4 149 915 6.14
 

Zone 4 1035 1562 1.51 17.6 91 585 6.43
 

Zone 5 L935 2853 2.99 26.17 109 888 8.15
 

Total 7395 11596 1.57 18.15 639 4422 692
 

The. distribution according, to those families which possess at least 

twenty or thirty head of cattle is -asfollows: 

Total Zone 1 Zone 2 Zone 3 zone 4 Zone 5 Total Families 

20+ = 7,713 1,516 1,375 1,544 1,091 2,187 189 

30+ = 5,830 1,179 951 .1,107 834 1,759 168 

Gravity fed potable water is available in zones 4 and 5, but the people 

and their cattle in the remaining zones must depend on lakes or the papyrus 

swamps along the Akagera River for their water. The water is both unsafe 

and. frequently at a considerable distance from the camps. Furthermore, as 

the dry, season progresses, it will be inc:easingly ,difficult to reach the river 

waters as they recede. 

Medical help is presently available at a temporary dispensary at the 

southern edge of zone 5, some 34 km distant from the furthest camp in zone 1, 
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the dispensary Is reported to be constantly out of medicires. The principal 

health risks that the refugees appear to be running are from sleeping sickness, 

malaria, water-borne diseases, vitamin deficiencies, and snakes, venomous 

varieties of which are quite common. 

The people are currently being supplied clothing and food by the UNIHCR. 

At present, there is a veterinary center on the border between zones 1 and 2 

and a new one is under construction on the boundary between zones 3 and 4. 

Areas are being cleared for growing fodder, but the pastures are in poor 

condition, especially in zone 5, where the animal density is double that of the 

other zones. Already some of the cattle have been allowed to climb on to the 

plateau and graze on the harvested fields of the peasants. Conditions are 

expected to get much worse as the dry season progresses. 

4. Health of. the Refugee Cattle 

Reportedly when a sample of the refugee herd was tested for TB and 

brucellosis upon entering Rwanda, it was discovered that 30% of them were 

tubercular. When discussing this issue with English speaking refugees, it 

emerged that some TB testing had been done in Uganda, and that the refugees 

are fully aware that cattle showing positive to the TB test must be destroyed 

immediately. 

BGM field staff expressed the opinion that testing the whole herd for TB 

and brucellosis would be too expensive. In addition, the material for testing 

was not on hand and difficult to obtain; therefore, it was not the intention of 

BGM to test the herd for these diseases before reducing the number. 

As it has been decided that the herd must be reduced in number, a 

preliminary effort should be made to determine those animals positive to these 

diseases and eliminate them by destroying the TB positive and sending the 

brucellosis positive to the butcher. Adequate quantities of test material can 

be obtained from Kenya, where the vaccines are made. 
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Since' BGM is planning to purchase a number of 'this: herd to be 

transferred to another area, such testing and elimination would insure that 

BGM would not purchase any diseased cattle. No veterinarian will knowingly 

purchase diseased cattle and the most certain way to avoid it is to test the 

cattle. 

Such a move would be the beginning of a clean herd which is a necessity 

for, the export of cattle, alive or in carcass. Since the country does not 

appear to have a problem with hoof and mouth disease, it could easily meet 

many export standards. 

By eliminating cattle with brucellosis and tuberculosis, the first group to 

benefit would be the refugees. The refugees are extremely susceptible to 

infection because: 

1. 	 They are handling and living among the herd. 

2. 	 Their nutritional intake at this time is low. 

3. Many are drinking polluted water, which further weakens them. 

If no effective measures are taken, there is the risk that the refugees 

will spread the diseases through their contacts with the general public. 

Brucellosis in the herd results in a low reproduction rate in the herd 

since it induces abortions. Once brucellosis has been eradicated, and the 

physical environment is improved, there should be an increase in the birth rate. 

The elimination of the disease will also reduce the possibility of the 

herders contracting undulant fever. This disease is easily transmitted from 

cattle to humans. While it does not always kill, it debilitates and lingers, 

causing a great deal of suffering. In the tropics where fevers are common, it 

is 	seldom positively diagnosed. 

After eliminating the adult carriers of- the disease, a calf vaccination 

program should be instituted. Under such a program, the animals would, be 

vaccinated once in their lifetime at about nine months of age. 



Thesesteps -would ensure a clean herd, and would help maximize the 

contribution of jtherefugees and their herds to the Rwandan economy. 

D. Africare's Experience 

Afrieare is a private, non-profit organization working to improve the 

quality of life in rural Africa through water resource development, food 

production, health services delivery, literacy training, and emergency refugee 

assistance. Based in Washington, D.C., Africare was established in 1971 and is 

now operating more than 30 programs throughout Africa, ranging in budget 

from $2,500 to $5.9 million. Africare field offices are located in Chad, Mali, 

Niger, Senegal, Somalia, Upper Volta, Zambia and Zimbabwe. Africare is 

funded by foundations, corporations, small businesses, churches and national 

denominational organizations, private voluntary organizations, US governmental 

agencies, the UN High Commission for Refugees, and many thousands of 

individual donors; and is a member of International Service Agencies, a part of 

the Combined Federal Campaign. 

Africare's experience with refugee and displaced persons began in 1973 at 

the height of the drought in the Sahel. Africare mounted programs of short 

term and intermediate assistance programs in Niger, Chad and Mali. The 

emergency assistance included purchasing dried fish, meats, grains, medicines, 

.etc., while the Intermediate programs included such activities as deepening and 

constructing wells and supplying motor pumps for vegetable gardening. When 

the drought ended and the needs changed, Africare programs evolved into long 

term development programs throughout the entire Sahel, and subsequently to 

countries in East and Southern Africa. 

The long range development programs rarge from village well construction 

to provide water for human and animal consumption, to simple water systems 
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.for vegetable gardening, to dam construction for large scale irrigation and 

agricultural programs. Food production activities include livestock and poultry 

production, fisheries development, small scale vegetable production and 

irrigated rice schemes. Health programs have includled the construction of 

clinics and dispensaries, and the development of primalry health care 

programs. 

In 1978, Africare joined the Zambia Refugee Commission and the 

Lutheran World Federation in supporting a refugee resettlement program at 

Meheba, in northwest Zambia. In this scheme, to resettle approximately 15,000 

refugees, each family was given five hectares of land, built their own houses, 

and then were provided support - food, seeds, fertilizers, agricultural extension 

services - for two years. At the end of that period they were to have 

become self-sufficient. Africare, through the $1.1 million grant provided by 

AID, provided blankets, medicines, vehicles, farm equipment, school books for 

.primaryschool children and agricultural elxtension service to students and the 

farmers. In 1982, all parties involved concluded that the refugees have indeed 

become self-sufficient, and no additional extension assistance was needed. 

In 1980, Africare designed and mounted a refugee support program in 

Somalia. This $537,000 project was funded oy the Refugee Assistance Office 

ofu the U.S. State Department. Africare placed f.,.r persons as advisors to the 

Somalia National Refugee Commission: a social welfare planner, two 

water/construction engineers, and a logistics specialist. Africare also provided 

a short term bio-medieal equipment specialist to assist in the installation of 

hospital equipment which Africare had provided to the refugee camps. Later 

Africare provided a pharmacist whose major responsibility was to visit the 

refugee camps and establish a drug recording and distribution system. 

In 1982, with funding of $1.1 million from the United Nations High 

Commission on Refugees, Africare engineers and mechanics assimed 
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responsibility for the water supply systems in refugee camps in the south

western part of the country, and responsibility for the maintenance of pumps 

and training of refugees in maintenance and repair of pumps which had been 

installed on bore holes. 

Other activities included the comple.ion of a waterproof, mudbrick library 

for refugee education programs in Qorioli camp. The building was designed 

and constructed under the supervision of Africare's Construction/Irrigation 

Advisor to the NRC, also involved in the design and construction of numerous 

other structures. Africare provided 24 animal drawn plows and funding for the 

purchase of oxen, to help reduce Somali farmers' dependence upon capital and 

energy-intensive tractors. 

Africare also provided partial funding for a pharmacy storekeepers' 

workshop, in the capital city of Mogadishu, May 12-15, which was coordinated 

by Africare's Pharmacist Advisor assigned to the governmental Refugee Health 

Unit. The workshop's purpose was to standardize pharmacy methods, polish 

skills, and plan coordination of refugee regional pharmacy stores - all 

imp'rtant aspects of refugee health care. Partial funding from Africare also 

-,,,,,went to a program to train 20 urban refugees in basic mechanical skills, 

thereby increasing their employment potential. The Ministry of Labor and 

Social Affairs training division conducted the course in cooperation with 

UNHCR. These small scale projects were funded by American private donors. 

More recently, In May 1983, Africare was provided a grant of $659,000 

by USAID/Somalia to work with the National Range Agency, and the National 

Refugee Commission in developing a reforestation program in the Jalalaqsi 

refugee camps. Africare has also provided refugee assistance to the refugees 

in Chad and Rwanda. 

€J 
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ML PROJECT DESCRIPTION & DESIGN
 

The Project proposes to assist 2800 refugee cattle herders in attaining a 
greater degree of self-sufficiency, while also instituting programs which will 

improve the quality of life of an additional 2,700 refugees and the nearly 8000 

Rwandian citizens who live in the Hasho area in southeast Rwanda. Forty 

thousand people in, all win benefit indirectly from the tsetse fly eradication 

program. 

The project will meet these overall goals through such major activities as 

the establishment of ranches with controlled grazing and water systems; the 

development of gravity flow' potable water, systems; a tsetse fly eradication 

program, the constru.tion of a health center, and the initiation of a 

blogas/reforestation program. Technical assistance and training will be 

provided to support the entire program. 

A. Development of Ranches 

Within an area of 7,500 hectares, 400 families will be settled with their 

cattle on 20 ranches. Each ranch will consist of a village of 20 families, 200 

hectares of grazing land, one hectare per' family of crop land, and one hectare 

per family to grow feed for their cattle during the dry season. Thus about 

4,800 hectares will be improved under the poject. 

Approximately 4,000 hectares is available for grazing in zones 2, 3,: 4, 

and 5. When in good condition, the carrying capacity of this pasture is. aboUt 

one animal unit (AU) per three hectares. At present, the carrying capacity of 

the overgrazed pasture is much less. The pasture must be improved and a 

rotational grazing system executed to raise the long term carrying capacity of 

the pasture to 1 AU per hectare. Each family will thus be limited to 10 AU. 

each (about 14 or 15 head of cattle given the present herd structure)., Herd 

size will be maintained by sales, which are expected to range between two and 
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three head of cattle per family per year. This will form the basis of the 

family's income. Milk, as the health of *.he herd improves, could become a 

major source of income. 

An Africare technician will conduct a workshop on rotational grazing 

techniques with the project director, his assistant and the veterinary extension 

agents. These agents will then instruct all the herders in these techniques, 

explaining the advantages of the system and the necessity for careful 

adherence to the methods. The agents will monitor and supervise the process 

until the herders have mastered the system. 

The concept will be then discussed thoroughly with the herders, and they 

will be given the opportunity to discuss the plan among themselves and with 

the implementing agents before being asked to sign a contract agreeing to 

adhere to the plan. Each village 20 families will elect a representative 

who will be responsible for the performance of the families in adhering to the 

plans for rotational grazing, maintaining herd size, and will be the primary 

contact between the village and the project administration. 

Each pasture (ranch) will be divided into 5 paddocks, demarcated by 

euphorbia hedges, to implement the rotational grazing plan. The pasture will 

be improved by clearing the fields of woody plants and undesirable grasses and 

planting strips of legumes throughout the pasture. Seed for the legumes will 

be reproduced by planting pure stands between the crops after the last weeding. 

This will add nitrogen to the crop lands as well as maintain a seed supply. 

Fodder, stalk and crop residues will be stored and fed as a supplement to 

the cattle during the dry season. The possibility of producing silage exists, 

through production of significant quantities would require training oxen to pull 

carts, to haul plant materials and acquiring hand-operated mechanical silage 

cutters. The pits for storage of the silage can be hand-dug into slopes near 

the village compounds. Several demonstration pits will be dug to determine 
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the herders' interest in producing silege. 

Manure will be collected from the compounds to produce biogas in 

demonstration biogas generators. 

Water for the cattle will be provided by the system to be constructed 

under the project. Troughs will be placed in between the ranches, which wil 

allow for the cattle to be watered twice daily. 

The veterinary support system will be expanded to meet the needs of the 

ranches. There will be one veterinary extension agent assigned for each 500 

head of cattle. A veterinary center will be constructed to supplement the 

center already existing and that being constructed by UNHCR. A system of 

preventative medicine will be established, including regular vaccination, dipping 

and worming programs. In order to keep accurate medical and treatment 

records, the cattle will be identified by use of numbered eartags and ear 

tattoos. 

The herders will be presented a schedule of charges that win be 

applicable to all treatment and services. By the end of the program, the 

charges will cover the cost of renewing the stocks of medicines and supplies, 

Crop extension support will be required. The extension agents should be 

trained at research centers as to which crops and varieties of crops will grow 

best in th-i area. The extension service should supply the seed and work with 

the herders and farmers to be sure the proper preparation of the land is done, 

the times of planting are adhered to and the cultivation necessary is carried 

out. This will necessitate the training of the herders and farmers by the 

extension workers. 

B. Potable Water Systems 

Water for the systems built under the project will come from springs 

located on the hillside bordering the project area, and will be distributed by 

means of a gravity flow system. Such a system is the most suitable for a 
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developing country because of the simplicity of design, its reliability and its 

low maintenance costs. The project covers four district springs and gravity-fed 

water supply systems grouped in two major areas, Nasho West and Nasho Ranch 

areas. (see map, page 19a). 

(1) The Nasho Ranch Area 

The Nasho ranch area is an L-shaped corridor 7,500 hectares in area and 

34 kilometers long, extending north-south along the Akagera River, and east

west bordering Lakes Mpanga and Cyambwe. Six hundred and forty refugee 

families are presently settled in the area along with a few local Rwandan 

families living on the lake shores. 

In the corridor between the escarpment and the Akagera River, water 

will be supplied by two systems, Akagera B and Akagera C, covering an area 

of approximately 5,000 hectares and providing water for 400 families and about 

5,400 head of cattle in the project. The total demand for water for this area 

is estimated at 357,000 liters per day while the low flow rate of Akagera B 

and C has been established at 450,000 liters per day (5.2 liters/see) which is 

sufficient for the project. 

These two water supply systems are already partly in service but 19 

kilometers of pipeline, 19 public taps and reservoirs, 11 watering troughs and 

different accessories will be needed to adapt them to the ranch uses. 

To complete the water supply systems in the Nasho refugee camp area, 

the Nyamirembe spring will be used. Thirteen kilometers of pipeline will be 

constructed to provide potable wlater to an area of 2,000-2500 hectares that 

wi. serve as a transition zone during the project implementation period, and as 

an extensive grazing area for the remaining 240 refugee families. 

The capacity of the Nyamirembe spring is evaluated at 1.8 liters/second 

(155,000 liters/day), while the actual demand is estimated to be 85,000 liters 

per day. On a ranching scheme, this system would supply water to 9 villages. 
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2) The Nasho West Area 

Located in the communes c' Kigarama and Rukira, approximately 6 

kilometers west of the refugee camp area, and adjacent to the village of 

Mulindi, this area of 3,000 hectares is bordered on the west and the south by 

steep cliffs, by the Akagera National Park to the north, and by Lake Nasho to 

the east. 

The topography slopes gently downward from the foot of the cliffs toward 

Lake Nasho and Lake Cyambwe. The water will then be supplied by three 

springs (Gikombe I, Gikombe II and Kabahimba) and distrubuted through 25 

kilometers of pipeline so as to provide water for some 800 to 1,300 Rwandan 

families either settled or to be settled in paysannats. The demand demand on 

the system is estimated to be 295,000 liters/day, while the capacity of the 

springs, as established by Hydrobat, is evaluated at 345,000 liters/day. Public 

taps and reservoirs will be approximately one kilometer apart. 

3 Implementation and Operation 

Fifteen months will be necessary to complete the water supply systems. 

BGM will act as the implementing agency while the execution of the contract 

will be given to Rwandan firms already involved in the construction of water 

supply systems. Quality control during construction should be assured by BGM 

with the support of Africare Representative. 

A water charge will be established to provide for salaries for local 

maintenance personnel as well as for major repair costs. 

C. Tsetse Fly Eradication Program 

Beginning in the first dry season of the project, BGM, in collaboration 

with ISAR, will initiate a program to eradicate the tsetse fly from the project 

area and the surrounding region (see map, page 20a). Over a period of 2 years, 

the project will create two buffer zones to protect against reinfestation from 

the Akagera National Park and from Tanzania, selectively clear vegetation in 
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areas favoring reproduction of the tsetse fly, and spray infested areas (for 

detailed analysis of the tsetse fly situation and recommendations upon which 

the present program is based, see Annex 3). The program will be followed up 

by spraying residual areas of infestation in the third year. 

D. Natural Resource Conservation 

Due to 4he heavy influx of people Into an area until now relatively 

sparsely populated, forestry reserves will come under increasing pressure once 

the initial clearing activities are completed. The following components have 

been included in the project to help maintain the forest cover: 

1. 	 Fifty hectares of woodlots, 2.5 hectares per ranch, 

will be planted, primarily in years 2, 3, and 4, to 

serve as a renewable reserve of firewood and building 

material. 

2. 	 Improved cook stoves will be introduced that will save 

as much as 50% of fuelwood consumption over that of 

the traditional 3-stone hearth. 

3. 	 Four pilot biogas plants (one in each zone) will be 

constructed, using self-help labor, to provide fiu31 and 

fertilizer, using animal, and possibly human, waste. The 

plants will vary in size from one able to serve three or 

four families to one able to serve an entire village. 

If successful, the project will encourage and give 

technical assistance on the construction of other 

biogas plants. 

E. Health Center Construction 

At present the refugees only have access to a temporary dispensary in 

zone 5, 34 kilometers from the northernmost camp, for medical treatment. To 
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meet the health needs of the refugee and the adjacent Rwaidan population, 

two health centers of standard Ministry of Health design will be constructed. 

To assure the accessibility of social services to Rwandans as well as to the 

refugees, these health centers will be constructed towards the northern and 

southern limits of the refugee settlement. 

F. Technical Assistance 

Africare will provide the technical assistance necessary to maintain 

timely implementation of the project, and to provide for the formulation of 

implementation path adjustments necessary to meet project purposes. 

1. In year one, an agricultural marketing specialist will investigate the 

meat and milk marketing situation in Rwanda and make recommendations as to 

the possible strategies that would provide for maximum returns to the efforts 

of the herders. Special attention would be given to the project operated by La 

Rwandis, a private company, that intends to operate feedlot operation to 

produce export quality beef and a dairy. In year 3 the economist would do a 

follow-up study and develop further the marketing plan for the project in light 

of the development of the first two years. 

2. In order both to facilitate the implementation of the project and to 

monitor its progress so that appropriate modifications may be made as 

necessary, -a socio-economic study of the population will be necessary. A 

,thorough census of the participating population and its socio-economic 

background should be made as soon as possible to provide a basis for 

understanding the kinds and extent of changes with 'which the refugees will be 

confronted in adapting to the project. More intensive analysis should continue 

throughout the first year of the project based on participant observation and 

sample interviews to gauge the success of the Droiect and discover the reasons 

for whatever failures it may encounter. 
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Since intimate contact with the population will be a necessity, it is 

recommended that a Rwandan with social science training be employed for this 

purpose who would work under the direction of a professional anthropologist. 

The latter should spend one month in the field at the beginning of the project, 

and a second month at the end of the first year. Further visits would be 

determined as necessary by the subsequent development of the project. The 

work of the social analyst would be crucial not only for understanding the 

development of the project, but also in acting as intermediaries between the 

population and the project administrators. 

3. A civil engineer will make one site visit per year to assure that 

the work accomplished has corresponded to the system design specified in the 

contracts. The engineer will also formulate a schedule of inspections to be 

carried out by the Africare technician and BGM to certify work done under 

the contracts. 

4. A range management specialist will be present during the initial 

activities pertaining to settlement on to the project site and development of 

the improved pasture, The specialist will provide training to the chef du ranch, 

his assistant and the veterinary extension agents on the methods to be 

introduced under the project, including rotational pasture rotation. With the 

BGM staff, the specialist will hold meetings with the herders to discuss the 

elements of the settlement contract with them and to assure that, to the 

extent possible, adjustments are made to accommodate their concerns. Initially, 

-the 	specialist will work closely with ,the social scientist. Subsequent visits will 

focus on the performamance of BGM staff, and the degree to which the, 

herders are successfully adopting to the ranching system. 
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IV. PROJECT ANALYSIS 

A. Livestock Components 

Because of the dwindling grazing areas, the government is emphasizing 

intensive means of livestock production. The trend is toward raising 

sheep and goats, which provide most of the meat consumed in the rural 

areas. The national sheep and goat herds are estimated at 295,000 

and 885,000 head, respectively. The government is encouraging farmers 

to pen the sheep and goats, collect the manure and use it as fertilizer 

on the crops. 

In 1980 the national cattle herd was estimated to be about 638,000 head, a 

decrease of more than 1.5% per year since the 1971 level of 748,000 head. At 

present,, with the growth of population and limited land, less than a 

third of all farm families own cattle. The majority o. the cattle are 

owned by individual. farmers scattered throughout Rwanda, each owning from 

3-12 head. The cattle are primarily pure Ankole, with some Ankkole-

SabiWal crosses. 

BGQM has attempted 2 commercial ranching efforts. The ranch In Nasho, the 

site of the present project, 'failed due to the low resistance of the 

hybrid cattle to trypanosomiasis and the lack of qualified management. 

in ausomo, a breeding ranch was startea in lubu witn ibeigian iinancing 

and. was expanded in the first phase of the BGM project. At present there 

are 2,300 animals on the ranch and the herd is expected to expand to 

3,500. The ranch covers a total of 5,200 hectares, of which 4,200 are 
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exploitable.The BGM project" has focussed on 1) The production of quality 

heiffers for distribution to farmers and quality bulls for the stud 

services in the vet centers and 2)production of beef cattle and culled 

cows for the Kigali slaughter house. In the future it is expected that 

the ranch will be able to be run as a self-sustaining operation. Revenues 

generated from the sale of livestock will remain in the Rusumo account 

for financing ranch operations. 

North of the project site, La Rwandaise, a private company, is in the 

process of establishing a fattening ranch. The ranch would buy up local 

cattle and fatten them for export to Greece, Belgium, Congo, and Gabon. 

They are presently constructing corrals, a slaughterhouse, a cold 

storage, and a dairy. They plan to conform to the health standards as 

set by the European countries to qualify for exporting meat to Europe. 

The milk will be marketed locally. As long as the herds are healthy the 

refugees should find a ready market for their cattle and milk. 

The cattle owned by the refugees have been settled in the area of the 

former Nasho fatting ranch. The area has been divided in five zones with 

potable water in zones 4 and 5, and parts of zone 3. In zone 2 water must 

be obtained from the river while the lake is the source of water in zone 1. 

The cattle were distributed in the following manner: 

Zone Cattle Land Area Cattle/ha 

1 2j708 1,935 ha 1.4 
2 2,030 1 310 1.55 
3 2,443 2,160 1.13 
4 1,562 1,035 1.51 
5 2,853 955 2.99 

Total 11,595 7,395 
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It can be seen that zone 5 is extremely overstocked. Additionally, there 

are too many cattle overall for the number of hectares. This project will 

attempt to alter this situation by reducing the size of the herd, improving the 

pastures, introducing pasture management, and providing for dry season feed. 

Because there isn't sufficient land to support this large number of cattle, 

many will never grow to their fullest or produce milk to their capacity. The 

females in the present herd weigh between 150-200 kg while the bulls weigh 

about 250 kg. These weights are much under those attained at the research 

centers which are 300 kg for females and 350-375 kg for bulls. The presence 

of testse fly will also prevent the cattle from attaining full productivity. 

At present the veterinarian service is the only extension service in the 

area. There are five vet centers with 11 personnel, 8 working chutes, 2 diping 

tanks (one functional) and three sets of scales are presently being installed. 

The following preventive medical program is being conducted: 

Time Treatment Used Against Parasite or Disease 

Mid-February Berinile Trypanosomiasis 
February Trypamidium Trypanosomiasis 
March Vaccination Rinderpest (only along the Eastern border) 
April Blanthox Black quarter Anthrax 
First June Nilvern Worms 
Mid-June Berinile Typanosmiasis 
Begin July Trypamidium Trypanosomiasis 
September Blanthox Black quarter Anthrax 
October Nilzan Liverfluke 
End October Berinile Trypanosomiasis 
November Trypamidium Tryupanosomiasis 
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All cattle are sprayed twice per week. Using Toxaphene (Copper) Vac 

Dip (Bayer) or Delnav. This controls ticks, and thus controls East Coast Fever. 

The refugee cattle herd was spot checked for T.B. and Brucellosis upon 

entering Rwanda but no testing is being done at present. T.B. and Brucellosis 

testing is expected to be a criterion for reducing the herd and will continue to 

be used during the project. 

In all there are 5,400 hectares of land which will be exploited in the 

project. In order to reach the largest number of beneficiaries the land will be 

divided into ranches of 250 hectares for each 20 families. Each family will 

oWn a maximum of 10 animal units (an animal unit equals one grown cow or 

bull, two calves, or five gots or sheep). No additional land has been allocated 

to allow for expansion, and it is expected that one hectare of land will support 

,one animal unit when the pastures are improved and carefully grazed. It is 

expected that this stocking rate will be achieved by improving the pastures, 

restricting the herd size, supplemental feeding during the dry season, and 

rotational grazing. 

It is necssary to improve the pastures because at present there is not 

enough feed in quanity and quality. The: grass cannot produce the best 

nutritive values all the time. Pasture improvement will begin by removing the 

woody shrubs and weeds, with hoe and ax. This action means that the grasses 

presently growing will not have to compete as much for moisture, sunshine and 

soil nutrients, thus allowing more grass to grow in the same area. Acacia 

trees will be killed by girdling part of both the pasture improvement program 

and the tsetse eradication program. It is best if these chores are done during 

the dry season when labor is available and the sun is hottest. 

At the beginning of the rainy season the legume stylosanthes (humilis or 

verona) will be planted in strips across the pasture 1 and 1/2 meter apart. 

http:Page,.27
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This legume is selected to add protein to the nutritional intake of the cattle 

,whether in the green or dry stage. Being a legume the stylo will add nitrogen 

to. the soil thereby aiding the growth of the other grasses. By planting 1/2 m. 

apart it 

is, expected the legume will spread. These varieties of stylo are drought 

tolerant. Therefore, when the grass dies these varieties should continue to 

grow until late in the dry season. The planting should begin in the plot that 

is resting for a year in the grazing plan. 

If the proper innoculation does not come with the first purchased seed 

there are plots in Rwanda where some stylosanthes or centrocema is now or 

has been grown. In order to innoculate the seed, some soil from these plots 

should be mixed with water until slurry, stirred well, and the water then 

poured off. The seed must then soak in this water for a day before being 

planted. This procedure will improve the germination survival of the plants. 

The dry season will be the critical time for the cattle. The Nasho area 

has a hot dry climate and even during the rainy season the rains are not 

reliable, thus a forage 'crop needs to be grown to be fed to the cattle during 

the dryi season. With the following qualities, the pigeon pea is the ideal 

forage crop: it is drought resistant; once planted, if not abused it will not 

have to be replanted' for three years; it is a legume which improves the 

.fertility of the soil; and, whether eaten green or dry, it will add to the 

nutritional intake of the cattle. Since peas are grown in Rwanda the seed 

should be easily available. 

The one hectare allotted for forage crop production should be prepared 

for planting during the dry season. As soon as enough rain has fallen, the 

pigeon pea should be planted in rows about 1 meter apart and 1 meter within 

the rows. The plant should spread and cover all of the ground in between. If 

enough rain falls, three clean cultivations should be sufficient. 
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Manure should be used on the hectare, before planting the crop and 

worked in again after the second cultivation. This will improve the friability 

of. the soil, as many of the soils in the area are hard and compact. It will 

improve theability of the soil to absorb water. 

The successful implementation of the rotational grazing scheme will be 

critical to the overall success of the project. The following scheme has been 

devised: 

The range land will be divided into five sectors of forty hectares each. 

'One sector will be allowed to rest each year, while four will be rotationally 

grazed throughout the year (see chart, page 29a). 

In rotational grazing the goal is to allow livestock to consume up to 1/2 

of the available green forage on a given sector, and then move to the next 

sector. If it is not possible to reduce the total livestock numbers they must be 

moved frequently to avoid overgrazing and weakening of the forage plants. 

If all range sectors have been grazed to a level that still protects the 

amount of green leaf and stem needed for plants to maintain strength, and to 

.store plant food in forage plants grown and roots, grazing should cease and if 

possible the stock moved to other feed sources, i.e. hay-silage and stored crop 

residues. 

In the dry season when all forage plant growth has ended and the tops 

are no longer green, it is feasible to initiate a new cycle of grazing to utilize 

such standing dry forage. This grazing cycle should cease when the plant 

cover is grazed down to about 10 am. This stubble is required to prevent 

wind erosion during the dry season, and to reduce rainfall runoff at the 

beginning of the rainy season. 

The encroachemnt of woody shrubs and other useless plant growth should 

be halted by periodic clearing of rangeland during the dry season when labor is 

available. The roots must be dug up and exposed to the drying effect of the 
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5 Year Rotational Grazing Program
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sun. 

At least two days after the herd is dewormed it should be moved to a 

fresh pasture to avoid ingesting worm eggs. Deworming should occur just 

before the scheduled change of pastures. 

All the cattle should be identified by numbered eartags placed in the left 

ear. The same number should be tatooed in the right ear, in case the tag is 

lost. The numbering system should include a letter preceeding the number to 

indicate the rance on which the cattle are located. The number of the animal 

will be used in recording all treatments received throughout the life of the 

animal. 

The cows should be milked in the morning and then allowed to go out to 

graze. The calves should be allowed to follow there mothers into the fields 

each day and return with them in the evening. This should reduce the calf 

mortality rate. 

The cows, by receiving food crop residues and being on rotational grazing 

of improved pastures along with the elimination of the internal and external 

parasites, should be in very good condition. This should enable the cows to 

produce enough milk to supply both the calf and the herder, thus overcoming 

the herders'objection to allowing the calves to run with their cows. 

Cattle with large horns have a tendency to rake each other, particularly 

when confined in close quarters. The raking and fighting interrupts feeding, 

causes injuries and reduces the value of the hides. To avoid this, all calves 

should be dehorned by the use of a hot dehorning iron, as soon as the bud is 

definable. Grown cattle with large horns should have the sharp tips sawed off. 

The edges should be filled and rounded by using a file or rough stone. If in 

cutting the horn blood is drawn, a hot iron drawn, "over the bleeding will 

cauterize it and stop the bleeding. 

In order to control breeding for behavior and to improve the quality of 3 
0aJ~ 
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the meat, all young bulls not selected for breeding should be castrated. 

Castration should be done by using rubber bands or Bradizzo. This should take 

place at the time of weaning. 

In conducting interviews and reviewing literature about livestock 

production in Rwanda, some of the foHowing problems emerged: there is 

inadequate nutrition for livestock; there are heavy losses of cattle due to 

diseases, and losses of weigh and milk due to heavy internal parasite loads; 

there is limited livestock extension services, personnel, equipment, and 

material; there is a need for minerals and salt to :e added to the diets of 

livestock and the need for a program to upgrade local cattle. 

This project will attempt to address each of these problems, except the 

breeding upgrading component. The problem of nutrition, loss of condition, 

extension services, etc. will be addressed by the pasture improvement, 

rotational grazing, and dry season supplemented feeding. It is believed with 

such overall Improvements in the environment and management most of the 

problems will be overcome and the local or improved stock then will come 

nearer achieving its full potential. 

In reviews of diseases in Rwanda which affect livestnck it was 

determined that all the following diseases were prevalent: East Coast fever, 

iother tic-borne diseases, blackleg, anthrax, trypanosomiasis, parasitism (internal), 

tuberculosis, brucellosis, and mineral and salt deficiencies. 

In expanding upon the existing Veterinarian Extension Program, and 

initiating a tsetse eradication program, the project will attempt to overcome 

many of the diseases and parasite problems. 

The cattle will continue to be sprayed or dipped twice a week to 

overcome the East Coast fever. The chemical used will be Toxaphene (copper), 

Delnar, or Vac Dip (Bayer), whichever is readily available. 

The cost for dipping per 1,000 head/5 years is $13,586 or 1,250,000 Fr. 
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Expecting that 15% of the calves die from East Coast fever, the saving in 

lives on 1000 head for 5 years would be $101,902 or 9,375,000 F. This is a 

good return on the money spent. The increase in milk production as the result 

of suppressing tic-borne diseases is 15%. The increase of 15% = 3,00000 

liters over the production figure of 20,000,000 liters sold in 1978 @ 50 Fr./liter. 

This gives a profit of $3,260,865 in 5 years. 

Black Leg and Anthrax are controlled by use of the vaccine Blanthox. 

Both of these are terminal diseases, therefore the savings in lives would be 

much greater than In the case of East Coast fever. The cost @ 20 Fr. 

/treatment = 100,000 Fr./5 years for 1,000 heads. This should give an 

estimated profit of $0 ,600,000. 

Typanasomiasis will be controlled by the eradication of the tsetse fly. At 

present it is supressed by using Berinile and Tryupamidium. Even though the 

cattle are treated with these chemicals, reinfection takes place and prevents 

the animals from reaching their full growth or milk capabilities. The 

eradication of the tsetse - fly will eliminate the possibility of reinfection and 

settle the trypanasomiasis problem entirely. 

Parasitism (in'ternal) worms and liver fluke are treated regularly; worms 

twice a year, and liver fluke once a year. For worms the chemical used in 

Nilvern and for liver fluke it is Nilzan. Thabendazole or phenothiazine are 

chemicals that can be used for deworming. It is estimated that the gain for a 

340 kg animal is 40 kg for which the price /kg live weight is 50 fr/kg. 

The cost for 1,000 head is 120 fr/head, twice a year, or 240,000 

FRW/year. The return is 40 kg/head at 50 FRW/kg = 2,000 FR/head/yr. For 

1,000 head the gain is 2,000,000 FRW/year. 

Milk production is expected to greatly Increase under the project. 

Tuberculosis and brucellosis testing should be the basis for elimination of 

animals from the herd. This testing and elimination should continue, supported 
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by a calfhood brucellosis vaccination. By so doing the refugees could sell their 

animals to the commercial fattrening lot that la Rwandise is constructing near 

the project area. The company will require that the cattle be TB and 

brucellosis free in order to met the standards established for the European 

market. 

Mineral and salt deficiency will be overcome by supplying these to the 

cattle for free choice feeding. Salt in Rwanda costs 50 FRW/minibloek. The 

dicalcium phosphate or bone meal can be obtained in Rwanda only in small 

quantities. Even then supplies are erratic. Based on 1,000 hearl the cost of 

salt feeding at 10 kg/head/year = 10,000kg at 50 FRW/kg = 500,000 FRW. An 

estimate of the cost of the dicalcium needed to be imported is 100 FRW/kg. 

This would mean at 10 kg/year 1,000 head would consume 10,000 kg for a 

total cost of 100,000,000FRW. 

The project intends to continue the preventative medical program by 

purchasing more materials and veterinarian equipment, installing a dipping tank, 

providing support vehicles, salt and mineral mix. 

The herders will be expected to pay 1/3 the cost of the treatments in 

the first year, 2/3 of the cost the second year and 100% of the cost the third 

and fourth year, thus creating a revolving fund insuring a constant supply of 

materials and medicines. At present the refugees are not paying anything. 

With the cattle on a feed intake that does not dramtically change during 

the dry season, using the preventative medical program, having an abundant 

supply of potable water, receiving a regular supply of salt and mineral mix, it 

is expected that cattle will improve in the following manner: 

41 
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Local Cattle 	 Upgraded Cattle at Refugee 

Research Center Cattle 

Birth weight 18-20 kg 	 26 kg 20 kg 

Weaning weight 18 months 	 160 kg 120 kg 

100-110 kg
 

Weight at 3 years 250 kg 350-375 kg 300 kg 

1ST breeding - 4 yrs 2 1/2 yrs 2 1/2 yrs. 

Milk Production 15-20 Liters/day 5-6 Liters/day 

Appropriateness of the Technology 

In the livestock portion of this project, interventions such as pasture 

improvement, pasture rotation, growing of fodder, growing shrubs for fencing, 

and letting calves run with cattle, are not radical interventions. 

The beneficiaries are refugees who were herders in Uganda with access to 

vast areas of land for which they were not responsible. This resulted in a 

pattern of moving to the best grass with no concern about improving the 

pasture. 

Now as refugees in Rwanda, the situation has changed and the amount 

and availability of land is a constraint. Most of the land in Rwanda has been 

claimed and is in use. The area in which the project is located has not been 

occupied before because of the infertility of the soil and the presence of 

tsetse fly. The vagaries of the rainfall often reduces the crops or causes crop 

failure in adjacent areas. 

It is estimated that the. pastures could support one animal unit per 

hectare , but only on condition that the pasture be improved and that 
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rotational grazing be followed. This can be done without too much effort. 

To improve the pasture, all woody shurbs should first be removed. This 

will enable the grass established to have room to spread without competition 

for the nutrients of the soil, rain, and sunshine. Legumes (stylosanthes) that 

are drought resistant and .ill impec-, e' the protein intake of the cattle will be 

planted. 

Given the disadvantages of poor soil, adverse climate and limited amount 

of land, pasture rotation is absolutely necessary. The greatest possibility for 

incresing production will be through managing the available resources. The 

rotation is not so intricate that the herders cannot understand it. Once the 

principles and benefits are explained, given the fact that the refugees know 

there is no other land which can be utilized, one may be confident that they 

will use the rotation and not abuse the pasture. 

The growing of fodder to be fed to the cattle during the dry season is a 

new intervention. Yet it is not completely new to the herders. Having 

farmed themselves they know their cattle will eat residues and other feeds 

during the dry season. Yet they have never planted any crop to be used 

specifically during thedry season. Again, when the advantages are explained 

and knowing the limitation of the productivity of the soil during the dry season, 

they should be willing to do this to keep their cattle in good condition. 

Euphorbia grows in Uganda and Rwanda and the herder has seen it used 

as a fence around houses. Fences consisting of the planted Euphorbia will be 

permanent once. established, and can easily be controlled by cutting with a 

machete. After being well established, with gates of thorn bush, the cattle 

can, be allowed to graze in the area unattended, freeing someone to work 

elsewhere. 

Allowing calves to run with their dams all day is one intervention that 

might meet 'with some objection. The purpose is to reduce calf mortality and 
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this will be essential since the herd must be kept to minimun. In the 

projections some mortality is accounted for; however, each calf born must be 

given the best opportunity to live. The herders objection is that when the calf 

sucks the mother all day there is no milk left for the herder at night. This 

should be obviated by the increase in total milk production per day. More 

calves living than. expected willimprove the economic situation of the herder 

and. encouraging adoption of the practice. 

B. Tsetse Fly-Eradication Prepam 

In the corridor from Akagera National Park south to Rusumo Falls, the 

tsetse fly has prevented development by acting as a vector for trypanosomiasis 

that affects both humans and animals (see map, page 36a). Three types of 

tsetse have been identified in the area: Glossina morsitans, glossina pallidipes, 

and glossina brevipalpis. Initial efforts to eradicate the tsetse were undertaken 

in 1969/70 in the Rusumo area and in 1971 in the area contiguous to the 

National Park. Follow-up efforts took place in 1973/75, 1976, 1978, 1979/80, 

and 1980/81 (see Annex 3)0 The eradication efforts never took hold, however, 

because there was never a coordinated effort that treated the , entire region. 

Consequently, reinfestation occurred from the untreated areas. In addition, the 

insecticide applications were inadequate and only served to temporarily diminish 

the tsetse fly population. 

The. tsetse eradication program is expected to start in about March 1984, 

with BGM doing the work, monitored by MINASODECO/UNHCR/MINAGRI. The 

work is expected to be finished by June 1986. 

ISAR has personnel qualified to carry out the identification and the 

spraying aspects of the eradication program. BGM will-provide a specialist in 

the control of the tsetse fly and trypanosomiasis to aid in the campaign. 
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The method of applying the insecticide in various areas must be adapted 

to the habits of the specific fly. It is intended to eliminate the presence of 

all the flies by modifying the habitat through bush clearing and ground 

application of a persistent insecticide (Dieldrine). These are the methods of 

choice for the following reasons: 

- The area will be used for ranching and settlement, therefore 

bush clearing is necessary for agricultural pursuits and the 

Improvement of grazing. Development along these lines is a 

part of the livestock project; 

Control' by insecticide alone would not alter the tsetse habitatl 

.therefore the risk of reinfestation from Tanzania across the 

Akagera river valley would remain high; 

The area cleared for ranching and settlement will, in itself, 

reinforce the barriers against reinfestation along the 

Akagera valley and south of the park. 

Implementation Schedule
 

Year One
 

a. 	 Bush clearing beginning at the edge of the settlement area
 

downstream from Rusumo Falls (dry season).
 

be Survey to determine tsetse distribution (rainy season).
 

Year Two (Dry season)
 

a. 	 Completion of bush clealring. 

b. Application of insecticide.
 

Year Three
 

a. 	 Assessment of effectiveness of ' control measures. 

b. 	 Mopping up by respraying persistent pockets of infestation in 

the treatment zone (dry season). 

e. 	 Continuation of fly patrols 
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d. Compilation of final project report. 

Bush Clearing by Hand 

Axes and machetes will be used for an estimated 4,000 hectares of 

clearing over an 18 month period spanning two dry seasons. Clearing is not 

intended to denude the area completely. It is recommended that 30-40 clean 

bole trees be retained per hectare cleared. 

Application of Inspecticide (Dieldrine)
 

*A 3% solution of Dieldrex 15T will be applied once only with pressurized
 

knapsack sprayers to favored resting sites of the tsetse fly from ground level 

to a height of 2.5 m. over an estimated area of 4000 ha. during the second 

dry season. 

The quantity of Dieldrex 15T to be used is estimated at 5000 liters. One 

spray operator can cover 6 ha./day; thus 667 man days will be required for 

spraying alone. A team of 10 sprayers could be trained to spray the treated 

zone in 9-10 weeks. 

Mopping up of persistent Tsetse pockets 

Assessment of fly patrol results will indicate these pockets which are 

estimated to be 300 ha. Ten spray operators with support staff could cover 

the area in five days. Insecticide requirements (Dieldrex 15T) are calculated 

to be 375 liters. 

C. Water Supply Systems 

* 1. Water resources in the region are of four distinct types. 

(a) Mountain Springs: 

There are numerous springs on the hil sides of the mesas in 

the project area. Differences in permeability between alternate layers of 

schist and'quartzites cause the aquifers to surge out of the ground, thus 

forming springs. 
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Because of the high altitude, the sterility of the surrounding 

soils and the low population density of the area, there is a low risk of 

bacteriological contamination of these waters, providing there is adequate 

protection of the spring. According to physico-chemical analysis done on 

similar typeS of springs, the quality of the water is appropriate for human use 

without any" peculiar treatment except chlorine treatment to sterilize the 

system before putting it in service. Regular inspection will determine if 

periodic sterilization is necessary. 

Disadvantages
 

The disadvantages of these systems are of two kinds:
 

- The distance that generally separate the users
 

from the water source requires a longer pipeline 

system. 

- The soil in tne surrounaing area oz ine springs is:,
 

subject to erosion-due to, steep slopes and lack of
 

vegetation.
 

.Advantages: 

The advantages of spring systems are: 

- The water quality: Analyses show that given propei 

installation, the water coming from the spring is "of 

adequate quality for human consumption. No further 

treatment is necessary. 

- The gravity flow system is also an appropriate and 

simple way of distributing the spring water without 

any pumping or sophisticated and expensive devices, 

thus lowering costs. 

- The dispersion of the springs: The dispersion of the 

springs and the ability to tap the supply lines at any 

rJA 
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point'.allows for "provision of water. todifferent areas 

of the camps for both animal and human consumption 

(b) Surface Water: 

Water is also available from Surface water, mainly from the 

Axuagera' nver and from the lakes located north of the project, area. :To be: 

suitable for human consumption these waters need to be treated by means of! 

filters, coagulants and sterilization. The distribution system would require 

pumping, power supplies, pressure pipes, high capacity reservoirs ,dM laboratory.a 

Disadvantages: 

Control and Maintenance: The operation and the control' 

of this type of installation calls for well trained and 

qualified operators. Because their presence is required 

permanently, lodging and facilities would have to be pro

vided for the personnel. The chemical reactives and spare 

parts would also have to be stocked so as to insure an 

adequate operation of the plant. 

- Recurrent Costs: These &.stems imply high operating costs 

due to the high wages paid qualified personnel, high costs 

of reactive materials (alum costs about $400/ton) and energy.. 

- Distribution to the Users: The physical layout of the ranches 

and villages would require a large scale distribution 

system that would greatly increase costs. 

Advantages:
 

- Security of Supplies: As the source of water would be: the 

surrounding lakes, an assured supply of water in adequate 

quantities would be available to meet. the needs of the 

project. The certainty of the supply would have to be 

questioned, however, if irrigation were to be carried 

36 



Page 41
 

out under the hydro-electric project of the AKAGERA Basin 

Organization. 

a) Ground Water - Deep Wells: 

Information about the groundwater resources of Rwanda is 

limited, although supplies seem adequate: studies done by SODETEG in the 

Mutara area have shown the presence of an exploitable deep aquifer in river 

valleys. As the geological formation is similar, a similar aquifer may be 

present in the project area. 

Disadvantages: 

- Availability of drilling rigs: There is essentially 

no existing drilling capability within the country. 

The project would have first to implement an explora

tory program that would adc delays in the realisation of 

the project. Drilling is also very expensive and 

could easily amount to $400/foot. 

Recurrent costs: As the pumping system would require 

fuel and regular maintenance by a skilled mechanic, 

recurrent costs would be elevated relative to other 

systems. 

Advantages: 

The Water Quality: Water coming from deep wells is 

of adequate quality and does not need anv tvoe of 

treatment. 

- Availability: Once the Installation is done, the 

availability of Water is more than sufficient for 

future needs. 

- Distribution: As is the case- with spring and gravity, 

flow systems, deep wells could be dispersed so as to 



Page 42
 

respond to pastoral uses without an extensive pipeline 

network. 

(d)Ground Water - Shallow Wells: 

In 1956-57, 54 hand-dug wells were constructed 

in the Eastern Zone of Rwanda and equipped with hand pumps. None of 

these is still in operation, showing that the superficial water table is subject 

to significant variations during the dry season. Because of the low permeability 

of the soil, the capacity of such wells during the dry season is very 

low and the quality of the water is questionable. 

Conclusions 

Of the four systems, the spring catchment with 

gravity distribution system is the most feasible means of water supply for 

the project area. A cost analysis undertaken by USAID mission to Rwanda by 

Herbert G. Blank shows the cost effectiveness of such installations (table 2). 

Gravity distribution systems have been extensively implemented in surrounding 

"paysannats" and ranches and have been well accepted by the users. 

2. Project System Design 

(a) 	 Introduction: 

The project covers four distinct springs and gravity fed water 

supply systems grouped in two major areas, Nasho West and Nasho ranch areas 

(see map, page 19a). 

(1) Nasho Ranch 

The Nasho rancn area is an L-snapea corriaor or tuu 

hectares extending South to North -along the Akagekra river and then South

west bordering lakes Rwampanga and Cyambwe. The topography 

Is relatively gentle and is of a flood plain type standing at the foot of steep 

hillsides and plateaus where springs surge out from quartzites and schistes rock 

formations. 



CONPARISON OF RWANDAN RURAL WATER SYSTiMS
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2. Icyanga - Dugesera tlast Project (Table-No.1).
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Six hundred and thirtynine refugee families are presently settled in 

the area along with a few Rwandan families living and fishing in the lakes area. 

Along the Akagera river water will be supplied by two systems, the AKAGERA 

"B" and AKAGERA "C" water delivery networks, the systems will cover an area of 

approximately 5,000 hectares and provide water for 2,800 persons and 4,000 

animal units. The total demand for water for this area is evaluated at 357,000 
"C" 	 water 

1/day, while the capacity of both AKAGERA "B" and AKAGERA 

delivery systems has been established at 450,000 1/day (5.2 1/sec.), which is 

sufficient for the project purposes. 

The rest of the Nasho Ranch area located along Lake 

Rwampanga and Lake Cyambwe, will be supplied by a single delivery system 

fed by the Nyamirembe spring. This area of 2,000 to 2,500 hectares will serve 

as a: transient zone during project implementation and could eventually be used 

as an extension ranch. The primary beneficiaries of that water supply system 

will be the actual present Rwandan and refugee populations (250 to 300 families) but for 

design purposes we will assume that the area will be used as an extension 

ranch with 1,800 cattle units and a population of 1,260 persons. The demand 

for water would then be about 155,000 I/day (1.8 I/see), equal to the capacity of the spring 

The construction costs for the water supply systems for the entire Nasho 

Ranch area Is estimated at 37,300,000 RFW (US$406,000). 

(ii) 	 Nasho West 

The Nasho West project will complete the water supply 

systems in the Nasho area, and will provide potable water to the entire area 

adjacent to the refugee camps. Located to the west of Mulindi, this area 

extends north to Akagera Park and is intended to be used as a paysannat 

within the BGM project. The potential beneficiaries are between 800 and 1,300 

families, 4,000-6,500 people. 

The system would be supplied by two springs (Gikombe" I, 



Gikombe II and Kabahimba) ,having 'a total low-water flow of 4.0 l/sec.
 

The. preliminary cost estimates of that 3.0 kilometers. gravity,
 

fed system amounts to 27,500,000 RFW-($300,000). 

(b) Design Criteria: 

(i) Demand 

For the purposes of the project the following figures were

retained:. 

-, daily human consumption 

(varies from 10 to 40 i/d) 40 l/d*: 

- domestic uses 

(laundry, cooking, etc.) 10 I/d 

, daily cattle consumption 50 I/d 

takes into account a security factor,growth and waste..*This figure 

(ii) Spring Capacity 

The measurements of most springs was done by AIDR but they 

have not :kept any detailed records. According to AIDR's engineer, two 

methods were used to determine the capacity of the springs, depending on the 

time of the year that the measures were taken. Preferably measures were 

made at the end of the dry season and the resulting figures were considered to 

be the low-rate flow 'of the spring. When the measures are taken during wet 

season the spring capacity Was then established by assuming that the low-rate 

flow would lbe equivalent to 60% of the measured flow of the spring. 

Due to the importance of a reliable supply of water,. 

BGM's technical staff should keep a year round graphical record 

of the springs outflow so as to optimize water uses according to the 

fluctuation of the flowrate, and also to predict any unusual low-rate flows or 
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spills. 

According to previous measurements the spring: ::capacity-,for' 

each network are the following: 

Location Distribution Spring Low Flow Available
 

Network Rate, for Project
 

(ifs) (us)
 

Nasho Ranch , Akagera "B" 	 Cyimparage 0.35 1.7 

Nyagahanga 1.75 1.7 

Akagera "C" Gakiragugo 5.07 3.5 

Extension Nyamirembe 1.8 1.8 

(Mpanga) 

Nasho Ouest Nasho Ouest 	 .Gikombe I 2.0 2.0
 

Gikombe II 1.0 1.0
 

Kabamimba 1.0 1.0
 

(li) Hydraulic Capacity of pipes: 

Pipes used on the project will be primarily PVC. These, are 

manufactured by SONATUBES in Rwanda, and can be ordered to sustain 

minimal pressures of 6, 10 and 16 bars. All'pipes exposed to daylight will be 

made of galvanized steel instead of PVC so as to prevent deterioration due to 

UV rays. Pipe diameter is determined according to their hydraulic capacities 

(hydraulic grade lines are plottedon detail drawings). Checks have been done 

on these figures according to Hazen Williams and Darcy Weisbach formulas and 

have been shown to be exact. 
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(iv) 	 Distribution Networks: 

Distribution systems will be of two types depending on their 

location and uses. 

The Ranch Area:
 

The ranches will be organized in villages of approximately 20 families.
 

A public tap and a 6 m3 reservoir will be provided for each village.
 

Having a public tap in each village will ensure better maintenance.
 

There will be a watering trough for every two villages. The exact
 

location will depend on such local characteristics as pasture areas.
 

These watering troughs could be supplied by the ovcrflows from
 

adjacent reservoirs and/or equilibrium chambers. In the extension ranch
 

(Zone I) only two watering troughs will be installed for the project in
 

the vicinity of BGM U. Dipping tanks and dispensaries will also be
 

connected to the water supply systems.
 

The 	 Paysannat Area (Nasho West)
 

On the Paysannat, reservoirs and public taps will be provided every
 

kilometer along the main distribution lines. The capacity of the
 

reservoirs will be 4 to 6 cu. m. depending on the specific water demand.
 

Public Taps:
 

Different types of public taps have been used in the BGM project.
 

Massive works seem to deteriorate easily so it would be preferable to
 

avoid them even if they look tougher and stronger. One aspect that is 

neglected is the erosion at the tip of the concrete apron. It would be 

advantageous to add a layer of crushed stone at the outlet of that 

concrete apron. Crushed stone, 150 mm thick and covering at least 

one square meter should rest on a layer of straw or other fibers that 

will act as anti-contaminant while allowing infiltration. The public taps 

should be located a minimum of 50 meters from latrines or watering 
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troughs. valve should be installed bietween the reservoir i ndthe tap 

to insure proper control and, prevent spills and misuse. 

Reservoirs: 

The covered reservoirs should be circulai In shape' and be made of 

stone and reinforced concrete. To insure, imperviousness a 2 cm. thick 

tar. coating should be applied inside the reservoirs. A steel cover would 

allow access to the Interior of the chamber. A valve should 

be added* at the inlet of the .reservoir insure control . of 

the distribution network. Access to the interior of the reservoir should 

be restricted to authorized personnel only. Sterlizatlon with a solution 

of, calcium hypochloride (for 24 hours) is recommended before putting 

the system in service. 

Watering troughs: 

Watering troughs should have a 80 m x 80 cm. rectangular shape. The. 

troughs should be between 80 cm and 1 meter high. The approaches to, 

the watering trough should slope downward away from the trough so as 

to prevent the stronger animals from lingering around 'itafter drinking. 

To prevent erosion a 200 mm thick crushed stone carpet extending 2 

meters outside the watering trough will be needed. The crushed stone 

should be laid on straw to prevent mudding. The water points should 

consist of two or three rectangular watering troughs made of reinforced 

concrete or, better, of sheet metal, which make them movable. A valve 

should be provided to control water distribution and preventsispills. 

Equilibrium chambers and collective chambers 

These square-shaped stone works are of the same type as the reservoirs 

described before. 

Spring catchments: 

Each spring catchment should have its own specific design conforming 
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'to "the following general rules, Water is collected through perforated
 

pipes that bring the spring water to a main collection chamber. To
 

Drevent contamination by people and animals a fence is erected at a
 

distance of 300 meters from the springs to restrict access.
 

The ground Is covered with grammaceous plants and small bushes to
 

to prevent erosion and insure slope stability. Special care must be
 

taken in ' landscaping the surrounding area to prevent landslides,
 

erosion or the growth of, trees with developed root systems that would
 

tend to clog the perforated pipes and drains.
 

Pine installation:
 

Normally pipes will be buried at a depth of 40 to 80 cm. Under roads
 

the depth will be 1.2 meters. Pipes, should be seated on the bottom of
 

the excavation and special care should be taken to insure that it is not
 

lying directly on rocks or on any sharp-edged materiaL Backfilling
 

should be made by: using the finer material around the pipe and
 

gradually filling the rest of the excavation with the 'remaining
 

excavation materials. Special protection is also required when pipes
 

are laid above ground. Galvanized steel pipes' are then used as 'sleeves
 

and are anchored to the ground by stonework.
 

(c) Systems Specifications: 

1. Nasho Ranch Area 

($) AKAGERA "B" 

o Project Area: (Part of Zone TVand:Zone V) 

Area A(v) + 465 = 955 + 465 

Area 1420 ha. 

o Number of villages: (20 families per village) 

One village includes 

- 200 hectares for pasture (200 A.U.) 
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- 20 hectares-for food crops (1: ha/family)
 

- 20 hectares for forage crops (1 ha/family):
 

5 hectares for housing (2500 m2/family)
 

245 hectares/village 

Number of villages in AKAGERA "B" basin =,N()',)
 

N(B) =1420/245
 

N(B) = 5.7 9 =6 villages =N(O)
 

Water Demand
 

Population = 6 villages X 20 famiies/village X 7 persons/family.
 

-840 persons 

Cattle: 6 X 200 Au =12 00 Au 

Water demand =(840 + 1200) X 50 1/day' 

Thus,. water demand = ,102,000 1/day =,1.18 1/sece 

"Includes cooking and laundry needs, security and growth factors. 

System Capacity: (ref: AIDR Drwg RW/1659/'0)' 

Total System Capacity = 2.1 '/sec. 

Flow diverted to adjacent = 0.4 I/see. 

Paysannat System capacity for project =,17 I/sec 

System capacity demand = exces 

F.S. = 1.7/1.18 = 1.44 Q.E.D.
 

Construction Considerations:
 

http:1.7/1.18
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o 

he''spring catchments and the main pipelines. 

including equilibrium chambers are already 

built along with two public taps. 

- The project will have to implement the 

remaining public 'taps (one for each village) 

and three watering troughs (one 

for every two villages) 

. Villages will be spaced'.at, approximately 

1.5 kilometers. 

AKAGERA "C" 

Project Area: (Part of Zone IV, MZoneI and partof I.i)" 

Area "C" = (1000-465) + 2158+ ( I an-

Area "C"= 3713 ha. 

. 

,.,o Villages Supplied 

N("C") = 3713/245 (see 1.1) 

N("C") = 15 Villages 

o Water Demand (0.2 l/s/village) 

- Population = 15 X 140 

P("C"). = 2100: persons 

Cattle 15 X 200 

c(,c,)- 3000 Au 

o 

Water demand= (2100 " 3000) *X50 i/day 

Q("C")= 255,000 1/day 2.95 1/sec. 

System Capacity: (ref: AIDR*drwg, RW/1777/81) 

- spring capacity : 3.6 /see. 



''flow to local population : .1 /sec. 

capacity for project: 3.5 1/sec. 

System capacity demand - excess . 

F.S. = 3.5/2.95= 1.19 F.S. 

Construction Considerations: 

- The spring catchments and 6 kilometers of 

pipelines are already built. 

The project will have to implement the 

completion of the distribution network (19 km), 

15 public taps, 8 watering troughs, dipping 

tanks and dispensary connections. 

'(iii) MPANGA Water Supply System (NYAMPIREMBE Spring) 

General Considerations 

System will provide water to the remaining ranch 

area in Zone .1(290 hectares) and to the rest' 

of the refugee population. For design purposes, 

the area will be considered as an extension ranchi 

Project Area (Zone I and part of Zone. 11)
 

Area = 1935 + 290
 

= 2225 ha.
 

Number of (future) villages: 

N =2225' ha./ 245 9 villages 

Water demand 

Interim : 240 families - 097 l/sec. 

Final : Q = Number of villages X 0.2 1/a. 

a 1.8 1/sec. - Retained. 

http:3.5/2.95
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Spring Capacity r (reL Hydro Bat drwg H-83/20) 

Q = 1.8 1s.: 

Spring Capacity ='Demand o.k. 

Security Factror= 

,(ii),Nasho :West Area 

Paysannat type system 

- Water demand 

Population: 1300 families (5 persons 1 family) 

(800 to 1300 families) - Population : 1300 X 5 = 6500 persons 

Animal: 5 AU/family (1 goat or sheep/family) 

animal population : 650 A.U. 

Water demand: (6500 X 40 I/day - 650 X 50 I/day 

= 292500 I/day (3.4 I/see) 

- System Capacity: (Ref: hydrobat H. 38/36) 

- Gikombe I 2 /see 

- Gik.)mbe II 1 I/see 

- Ka'ahimba I 1/see 

Tital System Capacity: 4 1/see. 345OO0.lfday) 

System capacity demand 

S.F. = 40/3.4 = 1.18 

- Construction Considerations 

- The entire system has to be constructed. It will be 

built on a paysannat scheme instead of the ranch -and 

village organization of the Nasho Ranch area. 

- Public taps will be located approximately 1 km. apart 

- System includes 3 spring catchments, 25 km. of water 

distribution pipes and 22 public taps and reservoirs. 
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3. .Cost Analysis 

(a) Nasho Ranch 

AKAGERA "B" 

4 Units Public Tap, including Pipes at 302,000 1208,000. FRW 

and 6 m3 reservoir 

3 Units Watering Troughs, including at 25,000 

pipes and 6 m3 reservoir 

AKAGERA. TOTAL 2003,000: FRW 

795,000 FRW 

AKAGERA "C" 

Earthworks 

(19000 meters including distribution lines and 

extension to Rwangango) 

Assuming 25% hard rock 

4750 m. hard rock 

14250 m. varied 

Pipes 

at 823.20 

at 260..00 

FRW/m 

FRW/m 

3910,200 

3705,000 

FRW 

FRW 

900 m. PVC 75 PN 6 at 385 RFW 346500 

1160 m. PVC 75 PN 10 at 455 RFW 527800 

1600 m. PVC 75 PN 16 at 691 RFW 105600 

2900 m. PVC 63 PN 10 at 322 RFW 933800 

2600 m. PVC 50 PN 10 at 208 RFW 540800 

2700 m. PVC 40 PN 16 at 145 RFW 391500 

2500 m. PVC 32 PN .16, at 128 RFW 320000 

5000 m. PVC 25 PN 16 at 78 RFW 390000 

Transport and Manpower 

10 



Page 54
 

38% of material costs 1731280 

Accessories 10% 455600 

Special Protections 500000 

15 units public taps at 302000 4530000
 

and reservoir 

8 units watering at 265000 2120000 

troughs 

AKAGERA "C" TOTAL 21508080 

MPANGA Water Supply System (NYAMIREMBE Spring) 

Spring Catchment 961962 FRW 

Earthwork 

1600 m. hard rock at 832.20 1317320 

12000 m. varied at 260.00 3120000 

Pipe supply 

3300 m. PVC 63 N 10 at 324 1069200 

2500 m. PVC 50 N 16 at 310 775000 

2500 m. PVC 50 N 10 at 209 522500 

2000 m. PVC 40 N 16 at 199 398000 

2000 m. PVC 32 N 16 at 129 258000 

1500 m. PVC 25 N 16 at 78 117000 

Transport 

38% 1193086 FRW 

Accessories 10% 313970 

9 units public tap and 

reservoir at 302000 2718000 

2 uits watering troughs at 265000 530000 

Special protection 500000 
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Nyamirembe Total 13793838 

($150,o00.00) 

Resume Construction Costs Nasho Ranch: 

- AKAGERA "B" 2003000 

- AKAGERA "C" 21508080 

- NYAMIREMBE 13793838 

37304918 FRW 

(b) Nasho West 

Cost Estimates: (Ref: Hydro Bat pre-study No.H 83/36) 

Spring Catchments 

- Kabahimba 969600 FRW 

- Gikombe I 951784 FRW 

Gikombe 11 997916 FRW 

Spring Catchment 

subtotal 2919300 FRW 

Earthworks 

6084 cu. m. soft material each 75 456305 

5128.7 cu. m. varied material each 101 518001 

1236 cu. m. soft rock each 323 399205 

213.3 cu. m. hard rock each 1104 235483 

Earthworks subtotal 1608994 FRW 

Pipes supply and installation 

0 6654 m PVC 21/25 at 139 924906 

1 2538 m PVC 26/32 at 209 530442 

2 2496 m PVC 33/40 at 396 988416 
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3- 1095 m PVC 35/40 ai 290 317550
 

4 5502 m PVC 44/50 at 415 2283330
 

.5 2376 m PVC 42/50 at 618 1468368
 

6 4392 m PVC 32/63 at 976 4286592
 

7 384 m PVC 56/63 at 644 247296
 

8 1272 m PVC 58/63 at 527 670344
 

Galvanized accessories 	 302076 

Pipes Supplies Subtotal 	 12019320 FRW 

Backfilling 

2 units collection chamber at 159319 2529171 FRW 

9 units valves at 69453 318638 

22 units reservoir at 292784 6441248 

22 units public taps at 38585 848870 

special protections lumpsum 249600 FRW 

Nasho west total construction costs 27560218 FRW 

($299860.93) 

Total costs of water supply systems 

- Nasho Ranch 37304918 FRW 

- Nasho West 27560218 

Construction cost 64865136 FRW 

- Local engineering and supervision (5%) 3234864 FtW 

Total Project Cost 68100000 FRW 

4. 	 Implementation Consljer~tions: 

(a) 	 Execution of Project: 

The execution period for the water supply project will be 15 

months, while the total estimated costs amount to 68,100,000 FRW ($741,000). 

In 	 Rwanda water supply systems are usually operated by one of 

T; 

http:299860.93


Page 57 

three private enterprises: AIDR, Hydrobat, and COFORWA. 

AIDR is a Belgian organization that has been implementing water 

supply systems in Rwanda and Burundi for mo:'e than 20 years. They have a 

good knowledge of the country and of the project area. BGM had them 

implement the water supply systems in the Gisaka-Migongo project phase 1. 

Although a non-profit organization, AIDR's present approach is such 

that it is no longer considered as such by the local government representatives. 

AIDR has exercised a certain monopoly in that type of business for many years, 

sometimes to the detriment of the quality and costs of their works. The 

company is actually in the process of reorganization since the departure of 

some key personnel who left the organization to form a competing 'wandan 

company (Hydrobat). 

If AIDR is selected for the project, certain aspects would haveto 

be overseen carefully: 

- Qualified personnel must be appointed to the project. 

- The project must provide for on-site inspection of work 

during its execution. 

- Credits for refugee manpower based upon the "food 

for work" method or for local manpower b~ased on the 

"UMUGANDA" (communal work) should be organized by the 

project, since AIDR is not experienced in using this 

sort of labor. 

Hydrobat is a Rwandan company created in 1982 and involved in 

water supply systems and building construction. As noted before, it was 

created in part by former engineers and technicians from AIDR, bringing to it 

the basic experience needed in this type of enterprise. 

At present the job costs tend to be lower with "Hydrobat" than 

with AIDR, so the company is picking up more and more jobs. If this 
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company is,chosen to do the work, special care should be taken with respect 

to: 

- the logistics of the project 

- verification of design and estimated costs 

- on-site inspection 

- credit for manpower (refugees and local population 

working on the UMUGANDA model). 

COFORWA is a non-profit organization created by Father Bourguet 

to respond to communal needs for creating low cost water supply 

systemsthrough the use of communal work and local facilities. Usually, 

COFORWA provides the logistics, the design, the material component and the 

supervisory component. Manpower is supplied by communal labor. Once the 

system is in use, they train two local persons for each distribution line to be 

responsible for supervising the water system and assuring maintenance and 

repairs. The organization collects an annual fee from each family and this 

money is deposited in a special account to provide money for major system 

repairs. According to representatives from various Ministries, this type of 

management gives encouraging results. 

Because of the large scale and urgent nature of the actual project, 

COFORWA would need logistical support. For instance, heavy equipment like 

dump trucks would have to be rented, transportation :tacilities provided, etc. 

The nature of the project allows for its implementation in phases. 

It would be worthwhile to investigate the possibility of having COFORWA 

complete the AKAGERA "B" and "C" water supply systems in the refugee 

camps with the support of the BGM organization, while open bids could be 

asked for the construction of the balance of the project. The suggestion that 

COFORWA implement these two water supply systems is based on the fact 

that it is a non-profit organization oriented toward cooperation and 
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development through self-help on the part of the population. This aspect is 

significant when dealing with a refugee resettlement project. 

The final design of the water supply system in the refugee camps 

could start as soon as the location of the villages is defined. The water 

distribution network will have to be specifically adapted to ranch uses. 

Africare and BGM will have to establish the necessary general specifications 

that they want to be included in the project such as the type of public taps 

and watering troughs required. These requirements will be specified in the 

bid or contract documents. 

To prevent delays in pipe and material deliveries, the Rwandan 

pipe supplier (SONATUBES) should be given advance notice in order to maintain 

proper inventory. 

Payments to contractors should be made monthly according to 

progress as specified in the contracts and only on items that have been 

properly executed and tested. 

(b) Quality Control: 

Quality control during construction can be assured by a well

organized team, specific contract provisions, staff trained for inspection and 

tests, and non-payment for deficient work. 

Before being buried, all pipes should be inspected to verify proper 

bedding and depth. Control of concrete construction could be implemented, 

simply by controlling the quantities of cement used in the project. Water 

tests should be made on all pipes and reservoirs to insure water tightness 

before work is accepted and paid. 

The Africare representatives will have to emphasize the importance 

of quality control and support the BGM staff on that aspect. The technicians 

appointed to inspection and supervisory positions will need some training to 

insure a good understanding of the requirements and responsibilities of the job. 
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(a) Maintenance and Operation: 

The maintenance system followed by Fatlier Bourguet and 

COFORWA should be implemented by BGM until a national policy on 

maintenance and operation of water supply systems is established. 

Two local persons for each distribution line would be trained to 

operate and repair the system. A water fee would cover their salaries and 

major repair costs. The salaries, even if symbolic, will keep the maintenance 

personnel from losing interest in their jobs. If well maintained and operated, 

the spring and gravity water supply systems will prove to be reliable and low

cost. 

Water Supply Systems: 

Implementation Schedule (Details) 

1st July - 30 Sept. (Pre-prpject) 

- Measures of the low flow rate of the springs 

(by BGM at the end of the dry season)
 

1st October - 30 December 1983
 

- Choose a technical staff within BGM hydraulic services.
 

(engineer, drafter, field technicans (3)). 

- Establish an operational budget for BGM staff. 

- Establish the local and refdigee manpower availability. 

- Determine the general design requirements for the entire project. 

- Determine the bidding methods and contract procedures. 

- Evaluate COFORWA involvement with the refugee population. 

- Test water quality of springs. 

- Ask bids for the Nyamirembe system (transition zone). 

Studies and construction (3 weeks bidding period).
 

- Train the field staff on quality control.
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- Ask bids for the Nasho West projelct (3 weeks bidding period). 

- Sign contract for Nyamirembe system and start construction 

as soon as possible. 

- Once villages are delimited in the ranch area, complete design 

of AKAGERA "B" and "C" and give contract. 

1st Jan-,ary - 30 September 1984 

- Construction of the Nasho West system (4-5 months) 

- Completion of Nyamirembe, AKAGERA "B" AND "C" system (5-6 

months). 

- In-field inspection and quality controL 

- Monthly payment of contractors. 

- Measure spring capacity and test water quality. 

1st October - 30 December 1984 

- Reception of the water supply systems (complete inspection 

and tests). 

- Proceed to repairs (by contractor). 

- Payment of contractors - less 10% of contract value that will 

be held as a one-year guarantee.
 

- Train local maintenance personnel, collect annual water fees.
 

1st October - 30 December 1985
 

- Final inspection.
 

- Repairs of deficiency by contractor.
 

- Payment of the amount retained on contractor's due.
 

- Adjust maintenance and fees according to specific needs.
 

- Measure spring capacity and test water quality at taps.
 

D. Natural Resource Conservation 

The national shortage of wood, which is the primary source of 
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energy in Rwanda is acute. It has been estimated (Reintsma 1981:3) that the 

forested area is equal to only 40% of the area which would be required to 

fulfil the demand by natural regeneration. The problem in the eastern zone of 

Rwanda is particularly acute because of the high rate of migration into the 

area since 1970. Assuming a per capita consumption rate of 1m3, the 

permanent settlement of 5500 persons in the Nasho area would imply the need 

for 550 hectares of trees at the natural regeneration rate (Reintsma, ibid). 

The project will introduce the concept of village woodlots. Each village wil 

maintain a woodlot of 2.5 hectares. In addition, individuals will be encouraged 

to plant trees around their own homes and ag'icultural plots. 

Trees are needed not only for firewood, however, but to control 

erosion on the plateas and slopes, retain water for the surrounding plains, and 

to control erosion and nourish the soil in the pastures and crop fields. They 

should be selected, therefore, with all these needs in mind. When the acacia 

trees are killed for the tsetse campaign, for example, they would be replaced 

where necessary with other leguminous species, rather than the Euclyptus 

traditionally favored for firewood. 

Considerable savings in wood consumption can be achieved by the 

use of improved cooking stoves as opposed to the traditional three-stone 

supports (50% according to AIDR estimates). 

Potentially much greater savings can be achieved by the use of biogas 

plants. The conditions for their use are exceptionally favorable for Rwanda. 

The temperatures are sufficiently high and even, and the people will be 

grouped into villages instead of. living in scattered homesteads, and will possess 

sufficient cattle for an ample supply of manure. 

It is therefore recommended that four pilot digesters - one per zone 

be constructed. They should vary in size to accommodate a range of from 1 

to 4 families, up to the entire ranch. Each family would be served by a 
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single gas burner. The digesters would be fed with equal parts by volume of 

manure and water. Plant wastes would be mixed with the resulting sludge to 

produce an enriched fertilizer. Once these digesters have proved effective and 

acceptable, it would be well to consider units large enough to serve an entire 

village to achieve savings in construction costs. 

Refugees themselves should be used as labor to construct these units so 

that the necessary skills will be present to build additional units once they 

have proved to be effective and their use acceptable. It will be most 

important that the long-term economic advantages of the use of such digesters, 

both in fuel savings and fertilizer, be thoroughly explained to the refugees and 

that long-term credit at low cost be made available. 

(E) Social Analysis: 

1. Social, Cultural and Economic Background of the Refugees 

No systematic investigation into the background of the refugees has 

been made at Nasho. Random interviews with some of them confirm an 

impression that perhaps 90% are Tutsi herders and are without schooling, 

though other occupations are also represented - for example an electrician, a 

male nurse, a P.W.D. employee, and a district office clerk were all encountered. 

Although the refugees come from different regions in southewestern Uganda, 

they share a common cultural tradition. 

Even though herding is their primary interest and principal source of 

income, all but the wealthiest among them, who used hired labor, are 

accustomed to growing cultivation of food crops. Women would make beer, 

whose distribution or sale would be determined by their husbands. The work of 

cultivation, it would seem, was normally shared by both men and women, with 

perhaps the larger share, as is the norm in Rwanda, for the women. Manure 

was used, but only for the poorest soils. 

Cattle were not only the major source of wealth, but also of prestige, 
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and the common goal was to accumulate as many as possible, selling animals 

only to meet the need for money as it arose. They were also an important 

source of food in the form of milk, which often was almost the only food for 

children up to the age of ten. 

Cattle were owned primarily by the head of the family and could be 

sold only with his consent. He would give some to his sons to enable them to 

marry (bride wealth was primarily in the form of cattle) and set up their own 

household, though sons could also buy cattle on their own from any money they 

might earn from paid employment. Women, except as widows, could not own 

cattle and did not herd them, milk them or sell the milk, though they were 

responsible for cleaning tine milk pails. The cattle were milked in the morning, 

sent to the pastures during the day without their calves, and returned to the 

household (rugo) at night, where they were milked again. 

Authority in the family is centered in the husband and father and is 

said to be thoroughly respected, since the son depends on his father for 

everything. Supposedly still important are the patrilineal descent groups 

(umulyango) to which the individual families belong. Traditionally these tended 

to be localized, with families linked through a common male ancestor forming 

relatively compact settlements of households. The extent to which the living 

head of such a lineage exercised authority over its members is not clear, 

though it undoubtedly varied according to circumstances. 

In contrast to the traditional situation in Rwanda the Tutsis in Uganda 

never developed a caste-like dominance of the agricultural Hutus supported by 

a centralized monarchy, nor did the system of clientage (ubuhake) based on 

cattle exist. 

2. Impact on the Traditions and Values of the Participants: 

The limitations of space and ecology at Nasho impose an intensive form 

of animal husbandry greatly different from the traditional form of pastoralism 
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practiced by the refugees. Herd size will be severely limited and maintained, 

once the allowable maximum has been reached, at a fixed level with regular 

off take; rotational grazing within limited pastures (which must be improved and 

maintained) will be required; calves will be allowed to accompany their 

mothers to pasture to promote their health and growth instead of being kept 

at home to increase the supply of milk for human consumption; they will be 

asked to grow fodder and make silage; they will have to learn new agronomic 

techniques including soil improvement and new plant varieties in the marginal 

semi-arid conditions of the Nasho region; they will have to engage in the joint 

management of village manure digesters for gas and fertilizer; they must adopt 

new forms of wood stoves; they must plant ani -aaage wood lots; and they 

will be required to live in nucleated communities with joint responsibilities 

instead of dispersed homsteads with only family or lineage authority. 

In other words they will have to change their whole orientation toward 

cattle, differences in wealth will be largely eliminated, anc! important aspects 

of their ,ocial and political relations will be altered. Not only will they have 

to elect and accept the authority, however limited, of village chiefs, but they 

will also have to learn to deal with the particular local and national political 

and social institutions of Rwanda. 

Great though these changes may appear to be, it does not follow that 

they will be rejected by the refugees or that they will all be equally difficult 

to accept. For one thing it is not as if people living a traditional and 

satisfactory way of life were asked to change it radically in accord with 

outside goals they neither share nor understand, as seems to have been the 

case of forced villagization in Tanzania. The refugees are in a desperate 

situation, recognize quite well that the basis of their former way of life is 

gone, and seem quite willing to accept whatever their current circumstances 

demand, provided that they can take some responsibility for their own and 
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their children's future. The communal form of life, which constitutes a major 

change from the traditional pattern, seems to have been accepted without 

serious problems. They have already been living in camps in Rwanda for 

almost half a year, and have come to appreciate its advantages, particularly 

with respect to security in a not undangerous natural environment. Experience 

at the OVAPAM ranches in Mutara, incidentally, whose settlement and ranching 

pattern have served as a model for the Nasho project, shows that the settlers 

overcame their initial reluctance to village life and now appear to accept it 

fully. Leaders for each of the refugee camps were chosen by the residents at 

the start and this arrangement would seem to have given no trouble. 

Discussions with refugees would seem to indicate that they could 

accept limitations on herd size and rotational grazing, simply because it is 

obvious to them that given the limited amount of land available, it would be 

impossible to do otherwise. This does not mean that it would be easy for 

them to do so. Not only would they lose the prestige associated with large 

herds, but they would have to learn new ways of managing their finances, 

including the use of banks, which for most are quite outside their experience. 

Improving pastures, though unfamiliar and hard work, should be readily 

accepted because of its obvious necessity. Growing large quantities of forage 

for ensilage (in competition with food) and the process of ensilage itself may 

be more difficult. For one thing the people are not -.ccustomed to working 

their animals and they have no carts. It is hard to imagine that they could 

adopt this practice at least until they have earned sufficient money to buy the 

carts. 

Another recommendation of the project - that calves be allowed to 

follow their mothers to pasture - may also be hard to follow. Indeed it was 

the only feature that aroused opposition when the project was discussed with 

refugees. Milk is a basic constituent of the herders' diet, especially for the 
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children, and since their cattle normally produce little milk (1-2 liters a day on 

average) they save as much as possible for themselves. Once the condition of 

the herd is sufficiently improved and improved stock have been substituted, 

there should be enough milk for both calves and people, but that situation can 

only be graually reached. The problem will be to convince them of the 

relative advantage in improving the herd as fast as possible so that they will 

be willing to forego some of the milk. 

It is hard to be certai.n of the reception that the biogas units will 

receive. In the abstract the advantages in terms of saving wood, ease of 

cooking, and having a ready supply of improved fertilizer are easily appreciated. 

Ildeed, the young and educated people we talked to among the refugees were 

enthusiastic about the prospect. The fact that the people will be living in 

villages instead of scattered homesteads, will have adequate numbers of cattle, 

and will be living in a region of Rwanda with relatively high and even 

temperatures all make this an ideal situation for the introduction of manure 

digesters. Whether or not they would be accepted in practice, however, will 

probably depend on how well the pilot units are constructed and how effective 

they prove to be. It will, furthermore, be essential that the refugees be 

sufficiently trained to be able to construct them on their own; otherwise, the 

expense would probably prevent their extension to the rest of the villages in 

the project. 

As for the use of manure in cultivation, although the refugees have had 

some experience with it, they have not been forced in the past to maximize 

their 'production, and they will need instruction in its optimal use and indeed in 

all aspects of cultivation in this semi-arid arid soil-poor region. The 

experience of recent immigrants and even settlers on the BGM paysannats in 

the region has been discouraging in this regard. Not only have people 

v6i 
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attempted to cultivate soils they should have avoided, but they have planted 

poorly adapted varieties at the wrong times (IAMSEA 1983 62ff). Close 

collaboration with ISAR will thus be necessary to ensure the best possible 

returns while avoiding further degradation of the soils. 

While it seems reasonable to expect that the refugees as a whole will 

be able to adapt to the requirements of their situation, it also seems certain 

that it will be easier for some than others. Generally speaking, those who are 

young or have some education will find it easier to change because they have 

wider knowledge and less commitment to the traditional mode of subsistence. 

Because of the authority patterns of Tutsi society, however, it will be 

important to gain the active collaboration ot the older and illiterate as well. 

It is expected that this collaboration will involve labor as needed on the 

construction of the water systems and various structures essential to the 

veterinary services and land clearing and planting activities associated with tse 

tse fly eradication and pasture improvement. It was suggested by one 

Rwandan official that the refugees would not be willing to provide free labor 

on the Rwandan umuganda pattern (half a day per week) since they were not 

citizens and also because of their temporary status. Refugees interviewed, 

however, had no objection at all to working on the project for pay, either in 

cash or for food, and any wages that they could earn would help to alleviate 

their present depressed economic status. 

While every effort should be made to elicit the voluntary cooperation of 

the refugees, it will be necessary that each family head be required to sign a 

contract with the managing authority stipulating the conditions of participation, 

such as limitations on the number of cattle, rotational grazing, and the 

improvement and maintenance of pastures. 

3. Social Services:
 

A major factor in determining the outcome of the project in addition to
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its technical feasibility will be the quality of the social services offered the 

population and the speed with which they are made available. Schools, health 

centers, and banks will be essential not only for the health and morale of the 

refugees, but will be crucial in fostering their adaptation to the demands of 

their new existence. The future of their children is foremost in the minds of 

the elder refugees and their attitude toward the project will be conditioned to 

a large extent by the degree to which they see that future as desirable. 

The provision of these services will also be essential for the integration 

of the refugees into the life of the region. At present there would appear to 

be no problem with respect to the attituda of the Rwandans toward the 

refugees. This is probably due in part to a natural sympathy for their plight 

as well as to the fact that until now they have been kept isolated from the 

surrounding population. The Burundian refugeeswho have been in the country 

since 1972, are predominantly agricultural Hutus, culturally almost 

indistinguishable from their Rwandan hosts, and their integration has offered 

few problems up to this point. These refugees, however, who are for the most 

part Tutsis, will be practichig a distinctive form of subsistence, and are 

occupying land which, no matter how poor, is in extremely short supply in 

Rwanda. The potential for conflict is thus amply present and the most likely 

ways to reduce it are, on the one hand, to attempt to break down the 

isolation of the refugees by allowing them to make use of such services as 

schools and health centers, and, on the other, to make new services and 

facilities, such as potable waterf schools, and medical care, which they also 

lack, available to the local Rwandan population. As the region develops 

economically and the road network is improved, the establishment of local 

markets would also benefit both groups. 

An important aspect of the medical services that should be offered is 

family planning, which is already projected for the region as well as the 
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country as a whole. The project plans to incorporate as many refugee families 

as possible, and thus there is no room for expansion. The number of cattle 

can be limited by contract, but the human population cannot. Any major 

increase in the population could easily threaten the success of the project and 

create a class of people permanently dependent on charitable support. 

4. Beneficiaries: 

The principal beneficiaries will be the herders and their families. This 

does not mean, of course, that they will be better off than they were before 

they became refugees, for some were relatively wealthy and that will no 

longer be possible. The preliminary conditions for the project also mean that 

those herders selected to join will be those who have the largest number of 

cattie, whereas those who have too few, for whatever reason, will be excluded. 

What will be significant for the participants is an ability to support their 

families and provide an opportunity for their children to prepare themselves for 

any future opportunities in Rwanda or elsewhere that may arise. Here, of 

course, the provision of schooling will be crucial 

Certain features of the project would appear to be of special benefit to 

the women. Reportedly it is the women who are suffering the most from the 

present conditions of life in the camp3 at Nasho because of their enforced 

idleness. The opportunity to cultivate food crops will relieve this situation. 

The provision of., water, improved stoves, and biogas (to the extent to which it 

is generally available) biogas will greatly ease household labor. A survey on 

the condition of women in another iegi-on of Rwarda (Gregoretti 1983: 15) 

reports that what they wanted most was improved cooking facilities. 

As was discussed in the previous section, some of the surrounding 

Rwandan population will benefit from the provision of potable water, 

improvements in roads (though these will not be financed by the project they 

are provided for in BGM's plans for the region), the establishment of schools 
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and medical facilities, and a stimulated economy. Everyone in the region, 

refugees and Rwandans alike, w11 benefit from the eradication of the tsetse 

fly and the threat of trypanosomiasis. This population is estimated at 40,000. 

5. Potential Problems: 

There are a number of problem areas apart from the technical aspects 

o2 the ranching and agronomic schemes that will be critical for the success of 

the project and which for the sake of convenience may be divided into two 

groups - those connected with starting it up and those affecting its operation. 

It is essential that the present herd at Nashe be reduced drastically 1to a 

manageable number, but no clear policy to achieve that end seems to have 

been adoptci. Thr., design team has recommended that an initial reduction be 

made by testing the cattle for tuberculosis and brucellosis. Sample tests for 

the former on cattle entering the country from Uganda indicated an incidence 

of 30%. It is not known whether this recommendation will be followed. If it 

is, little opposition should be expected from the refugees, because they are 

aware of the necessity of destroying tubercular cattle and have not been 

compensated for it in the past. Those with brucellosis could, of course, be 

sold for meat. 

Only when this has been done could one proceed on a reasonable basis 

to reduce the herd further and to select the families to participate. A certain 

degree of flexibility should be adopted. Some families should be allowed to 

enter with holdings somewhat above the standard ten animal units and some 

with fewer animals, provided that they reach the norm within a reasonable 

period of time. It should also be possible for sales among the refugees to 

serve the purpose of evening out the holdings. In any event the whole process 

of herd reduction will be crucial to the smooth implementation of the project 

and the full participation of the refugees in it should be encouraged. 

Once the particular families have been chosen they will have to be 
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grouped into collectivities of approximately twenty families each, a process 

which should be governed largely by the wishes of the people themselves taking 

into consideration existing links of kinship and friendship. They will in turn 

have to be assigned to the individual ranches, which though roughly equal in 

area will inevitably vary in desirability. Here it would be wise to make the 

assignments by lot. 

The selection of a site for the pilot biogas generator should most 

probably be made on the basis of expressed interest on the part of the village 

groups and the apparent skills of individuals who might be put in charge of it. 

If more than one village appears to be a likely candidate, the choice should be 

made by lottery. In any event, the villagers themselves should be involved in 

the construction of the unit so that they could acquire sufficient skills to 

duplicate it in the other villages. 

The chief operational problems with which the project may be faced 

have to do with the effectiveness of BGM management and of the extension 

personnel for both livestock and agronomy. Unfortunately there have been 

serious problems with both in. the past, and it will be necessary to monitor 

these operations carefully. Common weaknesses of extension agents are that 

their training is poorly adapted to the practical conditions faced by the people 

with whom they must deal and that they are seen as outsiders without any 

personal stake in the advice they give. For these reasons every effort should 

be made to find people among the refugees themselves for training. 

Generally speaking it is likely that the first year or two of the project 

will be difficult. Because the project has been designed to include the 

maximum number of refugees, there is little margin for error. The carrying 

capacity of the land, for example, is calculated on the basis of improved 

pastures and this cannot be immediately accomplished. It will be necessary, 

therefore, to continue material support for the refugees during this period. 
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Whatever problems may arise, they will be most easily overcome by 

thorough consultation with the refugees. It is essential that they be made 

fully aware of the nature of the project and its constraints and that they 

come to regard it as their own. The temptation to regard the refugees as 

essentially a captive population Y',ho should do what they are told would be 

fatal. This implies thorough discussion with them before the project starts and 

regular consultation through the elected chiefs of the different villages 

subsequently. The latter should be used not merely a conduits for instructions 

from the project administration, but they should also serve as representatives 

of their villagers' concerns and needs. 

F. Economic Analysis 

The major thrust of the project is to increase the self-sufficiency of 

the refugees by increasing their capacity to feed themselves and by providing 

them with a means of generating a regular income. Additionally, the project 

will .rovide infrastructure that will improve the health of the refugee and 

surrounding Rwandan population (water supply ;ystemstsetse fly eradication, 

construction of health centers). 

The most readily me.x \t benefits to the project are the increases in 

meat and milk production due to the investments in animal health care, 

pasture improvement, eradication of the tsetse fly, and adherence to the 

rotational grazing system. Specifically, it is assumed that live weight of cows 

and bulls will increase over the ife of the project from 200 kg to 275 kg and 

from 250 kg to 325 kg, respectively. The reduetion in the incidence of 

brucellosis and other diseases will increase the calving rate from 50% to 65% 

by year 4 of the project. Milk production will increase to 5 liters per day, 

whereas the number of days per year that the cows give milk will increase 
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from 100 to 150. The improved quality of the meat will bring a premium of 

10 FRW per kilogram over the price of the present quality of meat. Tables 3 

and 4 present the revenues with and without the project, respectively. The 

net benefits to the project are presented in Table 7. The major outlet for 

both live animals and milk will be the La Rwandaise operation. However, a 

certain number of animals will be slaughtered locally or walked to the Kigali 

slaughter house. As milk production increases a small dairy operation spilar 

to that in the OVAPAM project (see Section 1.2) should be considered. 

All BGM personnel and training costs, the entire costs of the tsetse fly 

eradication program, construction of the vet center, dip tanks, cattle squeezes 

and staff housing, and vehicle purchase, operation and maintenance have been 

assigned to the benefits enumerated above. This figure may be considered 

conservative, as these investments are likely to result in improved animal 

health, and hence improved production for the entire region. Additionally, the 

tsetse fly eradication program will eliminate sleeping sicknesi that presently 

affects both refugees and Rwandan-,, and has been a major obstruction to the 

development of the region. Beyond the life of the project, costs include the 

cost of personnel, equipment and supplies for the veterinary centers and 

maintenance of infrastructure, Without the project, BGM's activities are 

assumed to be constant at a level substantially lower than that with the 

project. Costs with and without the project are presented in Table 4 and 6, 

respectively. Table 5 presents the inc.remental costs of the project. 

The net benefit stream, the difference between the incremental 

benefits and the incremenial costs, is presented in Table 7, and is used to 

calculate the internal rate of return to the investments in livestock production. 
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As the impact of the investments is expected to take effect in the short and 

medium term to achieve project purposes, a relatively short time frame of 12 

years is assumed for IRR calculations. The rate of return for 12 years is 

24.12%. To determine whether the project will yield adequate returns under 

various assumptions, a sensitivity analysis was performed. Assuming that all 

project costs increase by 15%, holding without project costs constant, the rate 

of return is 18.2%. If all project-induced revenues decrease by 15%, holding 

without project revenues constant, the rate of return is 16.62%. In a worst 

case scenario, wherein revenues decrease by 15% and costs increase by 15%, 

the rate of return is reduced to 11.34%. 

Each family in the project will be expected to stablize its herd at a 

level of 10 animal units. At this level, with improved animal care, the annual 

offtake will be raised to 18.2% by year 8, when the herd characteristics 

stabilize. In that year, an average of 2.7 animals will be sold by each family. 

By year 8, each family will be selling an average of 2,535 liters of milk. 

Income will be 108,200 RWF in that year. Assuming an annual average cost 

for veterinary services of 1,000 FRW per head the net returns to land and 

labor are 93,350 FRW, or $1,015. Without the project, a family with a herd 

of similar size could expect to earn 11,059 FRW, or $ 120. 

Due to the difficulty of quantifying benefits to rural water supply and 

health infrasturcture, water supply systems must be cost effective when 

compared to alternative system designs. Table 2 compares various Rwandan 

rural water systems. Though water costs, including capital and recurrent costs, 

are lower for wells than for spripg/gravity distribution systems, the water costs, 

exclusive of capital costs, are comparable, and much lower than other 

distribution systems involving springs, pumping or gravity flow. Furthermore, 

the technologies of gravity flow systems is such that the infrastructure can be 
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maintained by the beneficiaries with a mininum of training, whereas the costs 

of maintenance can be supported through user fees. 

The major benefit is improved health of the beneficiaries due to the 

increased availability of potable water and the; time saved, primarily by women 

and children, for not having to fetch water. At present, women and children 

of each family must spend several hours per day making trips of up to 3 kms. 

each way to fetch water. The labor saved could be made available for other 

productive activities. 

Identifying the health impacts due to improved water quality and 

improved access to greater quantities of w ater, as well as access to health 

care facilities and related effects upon income is very difficult. Without 

extensive and costly baseline studies and followups, quantitative evaluation is 

not possible and it can only be assumed that improvements in quality and 

quantity of water and health care beneficial. 

One way of determining the perceived benefits of water to a population 

is to determine people's willingness to pay. Though this is difficult to 

determine empirically, due to cultural biases against paying for water and due 

to limited cash available to each family, the project anticipates introducing 

fees for water use. Though the final fee structure must await GOR policy 

decisions, it is anticipated that an annual fee will be assessed based upon 

projections of repair and maintenance costs of the system. For each system 

these costs will be divided among the families using the system. 
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Notes on Tables 3.4,5 and 7 

LINES 
1'and 16 - TOTCOWS = total number of cows in herd. 
2 and 17 - #BLLSSLD = number of bulls sold from herd. 
3 and 18 - #COWSSLD = number of cows and heiffers sold from herd. 
4 and 19 - WTBULLS = average weight of bulls sold (kg.) 
5 and 20 - WTCOWS average weight of cows and heiffers sold (kg.) 
6 and 21 - CALVRAT = calving rate of cows in herd. 
7 and 22 - MILKDYS = number of days/yr cows give milk. 
8 and 23 - MILK/DY = liters of milk produced for sale per cow per day 
9 and 24 - TOTMT = total weight of meat (on hoof) = 

(2X4)+(3X5)and(17X19)+(18X20, 
10 and 25 - TOTMLK = milk produced by herd for sale = 

(1X6X7X8)and16X21X22X23) 
11 and 26 - PRCMT = price per kilogram live weight. 
12 and 27 - PREMLK = price per liter. 
13 and 28 - VALMT = value in Rwandan francs of meat = (9X11)and(24X26) 
14 and 29 - VALMLK = value in Rwandan francs of milk = (10X12)and 

(25X27) 
15 and 30 - TOTVAL = value of meat and milk production = (13+14) and 

(28+29) 
31 - INCREFEN = incremental net benefits = value of production 

with project minus value of production without 
project = (15-30) 

32 and 38 - PERSONNEL OSTS 
33 and 39 - EQUIPMENT AND SUPPLY COSTS 
34 and 40 - CONSTRUCTION COSTS 
35 - TRAINING 
37 and 46 - TOTAL COSTS = (32+33+34+35) and (38+39+40) 
43 - INCREMENTAL COSTS = 37-42 
44 - NET BENEFIT STREAM = 31-43 
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200 AU HERD : 200 HECTARE3
 

YEAR 0l 1 2 3 4 5 6 7 8-20 

TOTAL ANIMAL UNITS 200 209 198 200 200 200 200 201 202
 

TOTAL NO. ANIMALS 271 289 272 282 284 288 291 293 297
 

Breeding bulls 3 3 3 3 3 3 3 3 3
 
Breeding Cows: opening stock 126 
 121 115 113 109 104 104 104
 

- deaths 13 10 
 8 7 4 4 4 4 
- culls 30 30 15 17 18 16 16 16
 

SUBTOTAL 
 83 01 95 89 87 84 84 84
 
+ heiffer transfers 38 34 20 20 18 20 20 
 20
 
Closing stock 126 121 115 
 115 109 149 104 104 104
 

Female calves: births 32 30 32 34 33 34 
 34 34
 
- deaths 5 
 5 5 4 4 3 3 3
 

Closing stock 26 27 
 25 27 30 29 31 31 31
 

Heiffers 1-2 years 26 27 25 27 30 29 31 31
 
- deaths 3 2 2 2 1 1 1 
 1
 
Closing stock 46 23 25 23 25 29 28 30 30
 

Heiffers 2-3 years 46 23 25 23 25 29 28 30
 
- deaths 
 5 2 2 1 1 1 1 1
 
- culls 
 3 1 1 1 1 1 1 1
 

SUBTOTAL 38 20 22 21 23 
 27 26 28
 
- sales 4 0 2 1 
 2 7 6 8
 
transfer to cows 
 38 34 20 20 20 21 20 20" 20
 

Male calves: births 
 32 30 32 34 33 34 34 34
 
- deaths 
 5 5 5 4 4 3 3 3
 

Closing stock 12 27 25 27 30 29 31 31 31
 

Young males 1-2 yrs! opening stock 12 27 25 27 30 29 31 32
 
- deaths 1 2 
 2 2 1 1 1 1
 

Closing stock 12 11 25 
 23 25 29 28 30 30
 

Males 2-3 yrs. opening stock 12 11 25 23 25 29 .28 30
 
-deaths 1 1 2 1 1 1 1 1
 
Closing stock 8 11 10 23 22 24 28 27 29
 

Sales cows 30 30" 15 17 18 16 16 16
 
- heiffer culls 3 1 1 1 1 1 1 1
 
- heiffers 4 0 
 2 1 2 7 .6 8
 
- males 11 10 23 
 22 24 28 27 29
 

Total sales 48 41 41 41 45 52 50 54
 

Sales per family 2.4 2 2 2 2.3 2.6 2.5 
 2.7
 

Technical Indices
 
Birthrate 50 50 50 55 60 60 65 65 65
 
Mortality rate (general) 10 10 8 7 6 4 4 4 4
 
Mortality rate (calves) 16 16 15 14 13 12 10 10 10
 
Heiffer culls 5 5 5 5 5 5 5 5 5
 
Offtake as percentage if
 
total no animals (16.6% 15% 14.5% 14.4115.6%17.9%17.1%18.2'
 

* Present herd structure 



Page 78 

(G) Administrative Considerations 

At present the Ministry of Social Affairs and Community Development is 

in. charge of the refugee settlement at Nasho, with food, clothing, and medical 

support provided by the United Nations High Commission for Refugees 

(UNHCR) and the Rwandan and International Red Cross. Veterinary lare is 

supplied by the Bugesera, Gisaka, Migonogo (BGM) Regional Development 

Project, which is headed by a Project Coordinating Committee, whose members 

are the Ministries of Agriculture and Livestock Development, Health, Social 

Affairs and Cooperative Development, Public Works, and Interior. 

UNHCR sees its role as providing support on a gradually reducing 

basis until the refugees are able to support themselves and are more or less 

integrated into the region as a whole. It also sees itself responsible for 

supplying schools, but funds for their construction have not been included in its 

budget for 1984. It wants to put in schools at the same time as medical 

facilities, but thek GOR has not yet been willitg to commit itself to schools 

for the refugees since their construction would imply an acceptance of their 

long-term presence in Rwanda. Although the GOR now appears to be leaning 

toward such a decision, they would want any schools constructed to be located 

where they could be used both by Rwandan citizens and the refugees and 

medical facilities to be incorporated into general development centers (CCDFP), 

which would also serve the same two groups. Not knowing the location or size 

of these facilities makes it difficult to budget for their construction or to 

ensure their early establishment. The national program for schools and 

development centers is furthermore beset with serious problems of finance and 

staffing. 

The implementing agency, BGM, is an organization with development 

experience since 1976. It is engaged in all phases of livestock development, 

the improvement of rural services, research in crops designed for hot dry areas 
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as well as the training of veterinary staff. BGM is already functioning in the 

project area monitoring the refugees, supplying veterinarian support, water and 

road development, and trained personnel in tsetse eradication. 

Although BGM is presently lacking sufficient trained veterinarian personnel, 

they are rapidly closing the gap by acquiring graduates of the school at Rubili. 

The first class of 56 students graduated in January 1982 were placed in the 

BGM and other development projects. The continuation of the school, certified 

by the Ministry of Primary and Secondary Education, has been assured through 

financial support by the World Bank through 1984. The GOR has given 

assurance that it would take all administrative and financial measures 

necessary to continue the functioning of Rubili after 1984. 

The BGM organization has had previous experience in spring-fed and 

gravity-flow water supply systems in this area and will function as the 

coordinating agency of this aspect of the project. BGM's hydraulic services, in 

concert with the Africare representative, should prepare the general outlines of 

the project, ask for bids, prepare contracts, supervise and inspect the works 

and be responsible for the reception of the water supply systems. 

The project will be operated by BGM under a separate financial account. 

Ultimately the region will presumably come under the jurisdiction of the 

burgermaster of Rusumo, within whose territory Nasho lies, though a timetable 

for this process has not yet been fixed. Obviously, a major concern for 

Africare will be to see to it that its funds are expended expeditiously for the 

,project itself and not lost among the multiple activities and interests of BGM 

and its controlling ministries. 

The Chef du Ranch will report on a monthly basis all financial and 

programmatic activities of the previous month. Reports will be due by the 

fift'i working day following the end of the month. These reports will be 

attached to the program manager's monthly report, which will include the 
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following: details on travel and meetings, activities under the project, 

perceived constraints. 

A formal project report will be written by the project manager on a 

quarterly basis for submission to Africare/W and, subsequently, to USAID. The 

report will follow the Project Reporting Guidelines of the Africare 

Organization and Goals Manual 

Staffing 

The project manager will be an Africare technician stationed in Kigali. 

The Project Manager will be responsible for receiving fund transfers from 

Africare/W and will disburse funds to the implementing agencies based upon 

established work plan receipts for previously advanced funds and site 

inspections by the project manager and the other technical advisors. 

BGM will appoint a Chef du Ranch and assistant, both educated to the 

A2 level. They will be posted at the Nasho Ranch Center between zones 1 

and 2. There will be 11 veterinary agents, trained at an A3 level, assigned to 

the project. This is based on BGM's estimate of needing one agent for each 

500 head of cattle. Thus there will be approximately one agent for each two 

ranches. They will be assigned to the three centers between zones 1 and 2, 2 

and 3, and 3 and 4. Two agricultural extension agents will be assigned to the 

project and posted at the center between zones 2 and 3 and between zones 3 

and 4. Chauffeurs and other auxiliary personnel and other workers in the 

tsetse fly eradication program and the pasture improvement program will be 

provided by BGM. 

H. -Environr intal Considerations 

A. Effects of Project Activities on the Environment 

1. Improvement of Pastures 

To improve the pastures, tree and shrub removal will be necessary. 
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However, denuding of the land will not occur due to extension, planting of 

legumes and the establishment of permanent living fence. The legumes w;il 

add nitrogen to the soils, thus aiding the growth of the grass and inc: easing 

the protein intake of the cattle. 

The establishment of permanent living fences will help prevent soil 

erosion by interrupting the flow of wind across the pasture. The rotational 

grazing will also assist in this because the ground will always have some grass 

or stubble cover on it. 

The concentration of cattle could be quite a detriment to the area 

because the number of cattle far exceeds the present carrying capacity of the 

pastures. This is to be corrected by reducing the cattle rumbers, improving 

the pastures, ptoviding extra feed during the dry season and controlled grazing 

of the pastures. 

The manure provided by the cattle when applied to pastures, crop and 

forage land will improve the permeability of the soil and its fertility. 

The tsetse eradication program will not be harmful to the environment. 

This has been assured by tests made at the center of Research of 

Phytopharmacology of Gembloux in the Laboratories of Toxicology at the 

University de Ghent, which state that the methods and materials used are not 

harmful to the environment. 

The eradication of the tsetse fly will improve the health of the people 

and the cattle in the area by eliminating trypanosomiasis. 

The installation of water supply systems will also improve the health of 

the people and the cattle. At present many of the refugees and settlers are 

drinking polluted water out of the lakes and the river. The introduction of 

potable pipe-borne water will eliminate the possibility of the people and cattle 

of infesting pathogenic organisms and reduce their exposure to disease vector 

breeding sites. 
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The reforestation program will control water/soil erosion by preventing 

run-off and wind erosion. 

The biogas program will reduce the amount of wood consumed. Manure 

Will be used to produce the gas that will be used for cooking and heating 

water. The remaining waste can be used as fertilizer. 

The cultivation practices used to produce the crops and the forages for 

the cattle will be similar to the practices now being used by the Rwanden 

farmers. The major implement of cultivation is the hoe. This eliminates the 

possibility of large tracts of land being exposed to rain and sunshine ove,' long 

periods of time without some cover on them. 

B. Conclusions 

1. Clearing and improvement of pastures 

Impact rating - negative. The planting of legumes and the 

establishment of permanent living fer.e will overcome any 

detrimental effect the removal of shrubs might have 

2. Concentration of cattle 

Impact rating - negative. The reduction of cattle numbers 

bringing into line the number of cattle with the hectares 

available will reduce the possibility of overgrazing the area. 

The manure produced by the cattle, applied to the fields and 

producing biogas will overcome any negative effect presented 

by the cattle. The controlled grazing of the cattle will be 

a plus 	 to the environments imact. 

3. 	 Tsetse eradication 

npact rating - negative. The health improvement of both the 

)pulation and the cattle as a result of the elimination of the 

;etse fly will be an improvement in work done and gains in 

meat and milk production. 
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4. 	 Installation of potable water supply systems 

Impact rating - negative. This has to be a plus because so 

many people and cattle are now drinking polluted water and 

are going to disease vector breeding sites to get the water. 

5. 	 Reforestation and biogas program 

Impact rating - negative. The reforestation program will 

restore the natural resources and the biogas will reduce the 

consumption. 

6. 	 Cultivation Practices 

Impact rating - negative. The practices used in combination 

with the other practices being used will be an improvement to 

the environment. 

Overall, the environmental impact rating will be negative. Continued 

evaluations will contain an environmental statement to strengthen this 

statement. 

I. Related Activities 

1. 	 Relevance to Third Plan 

The Third Five Year Plan for Economic, Social and Cultural Development, 

1982-86, issued in September of 1982, discusses the role of both the livekstock 

sector and the development of water resources as they contribute to Rwanda's 

development. 

(a) 	 Livestock 

The decrease in area and quality of pasture has been a serious constraint 

to meat and milk production and the national cattle herd has been decreasing 

at a rate of about 1.5% per year since 1971. The Third Plan calls for 

decreasing this rate to 1% and to maintain production through an increase in 

individual performance. Livestock raising must make use of more stable 
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systems, and improved feed and health care for the animals. Attention must 

be given to the organization of production, conservation and transport facilities 

to. allow for better access by consumers in both rural and urban sectors to 

protein in the diet. This project places great emphasis on increased efficiency 

in livestock production and will result in compensating for land lost to 

livestock production in other areas due to population pressures. 

(b) 	 Water 

At present only 37% of the total population benefit from a source of 

potable water - 41% of the urban population and 36.8% of the rural 

population. An estimated 2.7 million people still lack a potable water source 

in the rural sector. Kibongo Region is cited as one of the priority areas 

particularly poor in surface water. 

Existing systems are gradually falling into disrepair due to a lack of 

maintenance especially systems requiring pumping. Principal problems 

for rural water supply development include: 

-- a lack of financial resources in the communes, which are 

thus totally dependent upon exterior aid; 

- a lack of qualified technicians that would allow the communes 

to pzt together dossiers to present to donors for funding; 

T a lack of technicians properly trained in maintenance. 

To remedy this situation, the Plan proposes that: 

adequate funds be budgeted through competent organizations 

to maintain water works; 

--	 the population be made aware that they are responsible for 

the works put into their sector. Beneficiaries should 

contribute the bulk of the labor for new works and should 

maintain the systems under Umugnada. 
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The project will emphasize the involvement of the beneficiaries in both 

construction phase and the maintenance aspects of the water supply system, 

both through the contribution of labor and by assessing an annual user's fee. 

2. 	 OVAPAM 

OVAPAM, the Agro-Pastoral Y'roject in tne muTara tegion, nas oeen 

financed by the World Bank since 1974, and contains both an agricultural 

division and a livestock division. (See Organigramme, page 85a). The Pastoral 

Program has served as a model for the livestock component of the Refugee 

Resettlement Project at Nasho, and contains the following components: 

(a) Veterinary Support 

- Personnel 

- Material 

- Equipment 

- Tick Control 

(b) 	 Range Management 

- Rotation of pastures 

- Pasture improvement 

(c) 	Tsetse Eradication 

- Chemical spraying 

- Elimination of the fly's habitat 

- Trypanosomiasis treatment and pronbylaxis 

.(d) Supply of water to the cattle and ranehers 

The whole area of 35,800 ha. has been divided into 4 sectors and 

these sectors divided into two sub-sectors, making 8 divisions in all. There are 

74 ranches, each ranch comprising an average of 20 families, with an average 

of 400 head of cattle on about 480 ha. 

Each of the 8 sub-sections has a veterinary center with a dipping tank, 

squeeze chute, equipment and materials. Each center has 8 regular day 
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workers and when more labor is needed as many as 9 contract laborers may be 

employed. Each center is operated by a senior veterinary officer and 2 

assistants. 

On the ranches, the cattle are taken out each day to graze, returning 

each night to the owner's compound. The calves remain in the villages all day 

and are the responsibility of the women and young boys. The cows are milked 

morning and night, with the calves allowed to suck to start the flow of milk, 

forced away ani later allowed to suck the remaining milk. 

Each of the 20 families elects a chief to represent them at project 

meetings, and to be responsible for pasture rotation, fencing, pasture 

improvement, etc. A schedule has been established for meetings between the 

chiefs and the veterinarians. 

A complete health program has been established that includes regular tick 

control, internal parasite control, vaccination against black leg and Anthrax and 

trypanosomiasis treatment and prophylaxis. Specific fees are charged each 

herder for treatments given (see schedule, page 86a.). Both the herder dnd 

the veterinarian have records of each treatment given to each numbered animal. 

All cattle are tested against TB and brucellosis. Those that are positive to TB 

are Immediately destroyed and those with brucellosis are sold to the butcher. 

A calfhood vaccination program has not been implemented, because it is 

claimed to be too expensive. Rinderpest vaccinations were given all cattle as 

they can.e across the border. This vaccination will be given the unvaccinated 

calves once In their lifetime. 

Cattle from both the ranchers and the settled farmers are bought at 

Nyagatare by butchers and walked to the slaughter-house in Kigali. There is a 

a slaughter house at Nyagatare which is not being used because: 

1. the electricity there is not sufficient to operate a cold room; 

2. there is not a reliable demand for meat locally; 
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3.1 	 they do not have a refrigerated truck with which to transfer 

the carcasses to Kigali (8,000,000 FRW). 

Milk is collected daily from both the settled farmers and the ranehers, 

delivered to a central station at Rukumo where it is filtered, pasteurized and 

cooled. When butter is to be made the cream is separated by a hand 

separator and the butter is made in a hand churn. The butter, whole milk, 

skimmed milk are sold locally. A generator supplies power for refrigeration. 

The project is now looking for a refrigerated truck to transfer the milk 

and milk products to Kigali. There is already a dairy outlet in Kigali supplied 

by another project and a ' etaileld marketing study has not been done. Given 

this, and their reiuctance to support a parastatal's commercial activities, the 

World Bank has already refused to fund this purchase. 

The pastures are being improved by killing the acacia trees, uprooting 

shrubs and hoeing out the cymbopogo. Euphorbia is planted as fences to 

further divide the pastures into four paddocks per ranch. Work for all of this 

Is organized by the village chiefs; however, the project will supply extra labor 

when 	needed.
 

It appears that full pasture: rotation and improvement is not being 

practiced. Pastures were found in various stages. In some only the trees were 

killed or the shrubs removed; in others legumes were interplanted. It is 

planned to improve pastures by planting strips of stylosanthes and centrocema. 

We observed pure stands of chloris gayana, brachiaria and centrosema 

planted by the technictl support division. These had been cut and fed green to 

stall feed animals by the settled farmers. Seeds will be collected to be used 

in improved pastures. 

The technical department was engaged in producing Sahiwal-Ankole bulls 

to be supplied to the ranchers and the settled farmers. Records are kept of 

the growth rates of the crosses. This cross has proven capable of increasing 
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both milk production and growth rates. 

A study of the tsetse fly wavi made, followed by an eradication program. 

The proximity of the Akagera Park to the project site allows for reinfestation, 

so the eradication program will continue using chemical sprays, tree killing, 

chemical traps and extraction of the small bush. A buffer zone must 

eventually be established between the park and the site to protect against 

reinfestation. Crop cultivation and pasture improvement such as extracting 

Acacia trees and brush will contribute to mpikintaining such a zone. 

Nothing has been done about delivering water to the ranchers and their 

cattle. They depend upon the river which is somteimes five km. away. 

Each family on the ranches is given 2 ha. on which to grow food crops 

and will be given 1.5 ha. on which to grow fodder. It is not known how the 

fodder crops will be harvested, i.e. made into silage, grazed, or cut and fed. 

3. BGM 

The Bugesera Gislaka Migongo Project - Phase I was funded by the World 

Bank from 1977-1982, and was designed to develop essential infrastructure and 

improve rural services in the communes of the project area. 

The first phase did not accomplish its goals in production, but did 

establish infrastructure and train a cadre of technical and management staff. 

The second phase, 1983-1987, will build on the first phase to dlevelop services 

for the rural population in the area, initiate farming systems research, improve 

roads, and strengthen the extension services. The major elements impacting 

upon the Refugee Resettlement Project are: 

(a) Support of Rubilizi Training Center - the center will continue to 

provide assistant-level (A3) zoo technicians, of which the Refugee Resettlement 

Project will employ 11. Rubilzi is the only school of its kind in Rwanda. The 

first class of 56 students graduated in January of 1982 and have already been 
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placed in BGM and other development projects, replacing underqualified 

veterinary assistants. 

(b) BGM plans to construct 14 kilometers of new road, and improve 

124 kilometers of existing road in the Gisaka Region. The road passing 

through the Refugee Resettlement Project site Is to be improved along its 

entire length from Rusumo to Mulindi. 

e. The Rusumo Ranch is to be set up as a self-sustaining operation 

and is to produce quality heiffers for distribution to farmers and the 

production of quality bulls for the stud services at the veterinary centers. 

d. The BGM extension service plans to distribute to the farmers 

fuelwood and leguminous treecrop planting material for planting. The Refugee 

Resettlement Project will provide funds to expand the capacity of the nurseries 

to provide seedlings. 



Page 90
 

V. EVALUATION
 

An evaluation will be done four times during the life of the project. The 

first is planned for January 1985, about one year after the project gets started. 

At this time. the project should have overcome the starting up problems and 

any necessary changes in implementation can be identified. 

This evaluation should be a full scale evaluation with a team from 

Africare and representatives from BGM, MINASODECO, AID and UNHCR. All 

of these are necessary to make a proper evaluation and approve any changes 

that might be necessary. 

The evaluations in January 1986 and in January 1987 should be Africare 

in-house evaluations. The Rwandan organizations involved in the first 

evaluation should again be involved. The purpose of these evaluations would be 

to see how close to accomplishing the goals the project has come. Again 

changes necessary should be executed with the idea of overcoming problems 

and constraints. 

The last evaluation should be with a full-team, as the first. This 

evaluation should. be able to recommend either to the GOR as to what should. 

be done to maintain., the ,progress, accomplished under the project. 
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VI. IMPLEMENTATION SCHEDULE 

Pre-Implementation Activities
 

July 1 - September 30
 

1. 	 Reduction of herd to 5000 head - resp. BGM, 

MINASODECO and HCR. 

2. 	 Socio-economic survey by MINASODECO should be completed. 

3. 	 Criteria for selection of participants should be 

established BGM, MINASODECO, HCR. 

4. 	 Africare-GOR agreement. 

-5. 	 Africare recruits Project Coordinator and 

Administrative Assistant. 

6. 	 BGM must identify and recruit or assign project personnel 

7. 	 BGM should survey area to delimit zones exactly. 

8. 	 BGM survey water sources to establish low-rate flows. 

Project Implementation (1 October 83 - 30 September, 1987) 

October 1 - December 31 

, Surveying of sites and demarcation ofranches and 

soil map verification 

2. 	 Selection of participant families: 1st 3 months, 

3. 	 Construction: vet, health, housing: 1st year, 

4. Training of extension agents: 1st 3 months. 

5., Firebreaks: throughout May-June. 

6. 	 Consultation and familiarization of refugees 

with project: first 3 months. 

7. 	 Construction of villages and ranch improvement: 
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Jan. 	 84-June 85. 

8. 	 Settlement of families on ranches and training: 

Jan. 84-June 85. 

9. 	 Animal identification: Dec. 83-June 84. 

10. 	 Implementation of veterinary program: Jan. 84 onwards 

U1. 	 Procurement of vehicles and supplies: October 83-

December 84. 

12. 	 Studies and final design of water supply systems. 

13. 	 Bids and contracts for construction of water 

supply systems. 

14. 	 Anthropological/social study: entire first year, 

one-month visits by senior researcher during first 

month, once after approximately one year and once 

at end of project 

15. 	 Economic study: 4 weeks between January and 

June 84, and between January and June 86. 

16. 	 Tsetse eradication: first 2 years. 

a. 	 October 83-June 84 : clearing 

b. 	 May 84-Sept. 84 : spraying 

a. 	 Oct. 84-June 85 : clearing 

d. 	 May 85-Sept. 85 : final spraying 

17. 	 Pasture improvement 

a. 	 Clearing land : Oct. 83-Sept. 86 

b. 	 Planting legumes : Oct. 83-Jan. 84
 

Oct. 84-Jan. 85
 

Oct. 85-Jan. 86
 

Oct. 86-Jan. 87
 

18. 	 Cropping : Sept. 84-Jan. 85 
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: March 85-May 85 

: Sept. 85-Jan. 86 

: March 86-May 86 

19. Biogas: 

Installation : May 84-Oct. 84 

20. Reforestation: 

Oct.-Dec. and 

March-April each year. 
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?X200 R' MD,..'O,X 4 lO. 435 0 0 4 5 

TSEISE LABORER3 0 

http:RESETTLEM.NiTNA.4i


REFUGEE RESFTTLElMEN /NASHO, RIANPA 

YEAR I 

CC 
 DESCRIPTION
 

8XI50 RF/OA.X25 MD/MO.X4MO, 

ISFISE STUDY TEAM LEAIER 
15,00 RF/NO. X 9 M31. 
TSEISE STUDY ASSJSIANIS 
6 X ,500 RF/MO. X 9MOS. 
INSFCTICIDE SUPERVISOR 
2 X 200 RF/UA. X /5 DA, 
IN,;CTiCiJE ;PPA'YERS 
20 X150 RF/OA. ( 15 DA. 
INSECTI ]iif AIBORERS 

12 X 10.) RF/A. X 75 [A. 

PASTURE IMh'KiVEMENI LABORERS 
120 	X 100 RF/DA. A300 DA. 
FORESIRY LAIORERS 

SUB 	 TOTA'. ALL SAI.ARIE. 

11 TO 20 FRINGE BENEFITS3 25% 


22 	RECRUITING 

ADS:3 X 275 
TRAVE0 a X300 RT 
Pi1: 3 X 75 X 2 =40 

3 X78 X 2 % 220 

suBrOTA!. ALl. FRIGE&RECRJlTING 

RELOCATION &INCIDENTAL 
23 OIENIA 1

1 ,FER DIEM 
2£ 75/0A. X14 0A. = 2100 
2 X 36/:A, 9 14 DA.c 1i4 

24 fRAVEL INCIDE-VAL3 
?ASSPOR8IS OsI PHYSICALS 

25 RELOCATIONP PERSONAL E"FECT.3 
2 fIAMILIES X3110 x 3,75 

26 RELOCA(ION: fRAVEL 
4 ONE WAY X 1,350 

27 	RELOCATION: PER DIEM 
2 X 84 X21 PA, z 3'28 
2 X42 X2t DA. = 1764 

28 	 SEIILINO-IN 6LIOWAI6N:ES 

HOUSINO COSTS
 
29 	 FIIUSEHOLD FLIRHISHIN&S 

2 X 7,500 
30 HOUSIN,.l RE.I/IR, , NAN,. 

2 X 2,003 
31 HOUSINt REi, S 

2 X 6000 

FOUR YEAR BUDGET
 
(US DOLlARS)
 

YEAR I YEAR 2 


13043 0 


1467 0 

4402 .0 


326, o 

2446 0 

978 0 

J,7/2. 43603 
0 . 231 T 

289122 227?91 

7Z281 56998 


825. 0 
1800 ' 0 
450 . 0 
2280 

75584 56998 

2100 0 
1064 0 


1200 
20 

23325 


5400 0 

3528 :) 
"164' 0 
1000 0 

15000 0 

4000 200 


12000 13440 


YEAR 3 


0 


0 


0 

0 

0 

0 


25000 

2319 

189320 

41330 


0 

0 
0 

. 0 

47330 

:0 
0 


0, 

0 


0 

0 

0 

0 

0 

2000 


15054 


YEAR 4 


0 


0., 


0 

r0 

0, 

0 


0 
2319 

178383 

44596 


0 

0 
0 

.0 

445% 


, 
0 


24880. 


5700 

336 
168 

0 


4000 .
 
." 

2000 


16860 


TOTAL
 

13043
 
0 

1467
 
0 

4402
 
" 

326 
0
 

2446: 
0
 

978
 
0 

t08375
 
057
 

0 
884316 

0 
221205
 

0 
0 
0 
0
 

825
 
-1800 

450 
228 

224508
 

0 
0
 

210
 
1064
 

1200.,. 

48205-. 

11100 
0 

3864. 
t7?,2
 
1000
 

0
 
9000 

0 
10000 

5/354
 
0 



REFUOEE RESETTLEMENT/NASH0i RWANOA 
FOUR YEAR BUDGE1 

(US DOLLARS) 

YEAR t YEAR t YEAR I YEAR 3 YEAR 4 TOTAl. 
Cc DESCRIPT1CC 

GENERAL RAVEL 0 
32 AFRICARE OFFICE TRANS,/GAS 4000 5000 5500 6000 20500 
33 PER hEM PROJECI HANAGFR 0 

5 OA./lO, X56 X 12 MOS. 3360 3600 3900 4200 1060 
34 AFRICARE STAFF VEHICLE 3000. 5000 5000 5000 18000 

REPAIR/MAINTENANCE 0 
0 

INTERNArfIONAL TRAVEL 0 
36 8OM[ rEAVE TRAVEl 0 0 11200 11200 
37 CONSULTANTS 0 

270O/ R 10800 11000 8300 5700 3500 
37 PROGRAM OFF(CER/A 2700 2750 "2800 2850 11100 
38 ECON'NTST @ D/iAY 2550 0 . 2550 0 5100 
38 SOCIAL SCIENTIST @ 85/0A( 250 2700 0 3000 8250 
38 ENG..N ' l 85/@hAY 1190 1260 1330 0 3780 
38 RANGE flGF, @ 35/0,A

EV.LUATO' 
235W 

0 
2700 
1260 

1330 
0 

0 
1400 

,6580 
2660 

PROGRAM OFFICER @ 85/0A 1190 1260 1330 1400 5180 
SUBI OlAL ;L TRAVEL &REIOC 104271 51970 55044 83494 29477/ 
BASIC PROJECI EQ0JIPMENT . 

40 PASIURE IMPF'OVEMHIE . . ' 
fOOL3 5600 1000 1000 0 7600 

41 TSEISi FLY 0 
rOOLS, SPRAYERS CLOHIN6 14296 1000 O00 r 0 .1629'0 

41' vEIERIlARI CENTER 
LABORAfORf 5108 0 0 0 5108 

q3 FO0 hAJON TOOLS 0 1268 1260 1268 3804 

VEHICLE PURCHASES 0 
49 A-W8.i'R.1/4) TR4K(AF'iRlEk) 15000 0 00 15000
49 4-un. DR. PiCKUP (DON) 15000 0 . 15000 
49 4-WH. DR. PICAuP 00M) 15000 0 0 0 15000 
5t 10 MOr'R C(CLS (VETERINARY) 6JO0 0 0 0 16300 

AFROFFICE EOJIP.& FURRr[IJR 0 

52 PHOTOt TYPE, RITER, COMI'UihR 20000 0 OL 20000 

53 FURNITURE 5000 0' 0 0 5000 

EOUIP. REPAIW/AINT./OPiR.0 
54 2PICKUPS 5217 5843 6545 7330 24935 

10 MOTOR CYCLES 1957 2191 2780 2662 9590 

55 
TRUCK (REN1EI) 
TRUCK RENTAL 

2717. 
1630 

5435 
3260 

2717 
1630 

0 
0 

10869 
6520 

SU1TOTAl ALL EOUIP'HMl1 122825 19997 16910 11260 171022 
BASIC PROJECT SUPPLIES 0 

56 RESi ,IOH (NJRSERY) 0 i:49 11649 11649 34947 
57 PASTURE IMPROVEM1ENT '0 

SEEP, E*RIVIDIS 131i18V 894B~ 10 022 0 13015 
58 TSETSE FLf 0 

HEPBIC)I'ES, IHSEC1IIIES 133809 0 0 0 133809, 
59 VETERINAR' CENtER O0 

LABORATORY 
GEXE RAI. SUPPLIE 3 

5434 761 852 954 8001 
0 2 



RFFUGH RE'SETTLEMENT/N ASHO RWANDA
 
FOUR YEAR BUDGET 

(US DOLLARS) 

CC 
YEAR I 

DESCRIPTION 
YEAR I YEAR 2 

63 AFRICARE OFFICE 6000 2000 

63 BG OFHICE 1000 900 


SUBTOTAl. ALL SPPLIE 280432 24258 


CONSTRUCTION COWFRACTOR FEES 
,8 A WATER SYSTEMS (4) 600000 141000 
6? B HEALTH CENTERS. (2) 125000 125000 
70 C VEIERINARY CENIER 21739 0 

CON9 FCTION MA TERIALS 
73 A PASTURF IMPROVE01Ni 

8 TROdGH., 89USE, FIREBREAKS 45652 2171 
74 R VEIERINA I: CENIR .0 

DIP fANRSi, HO.E3 0ld-EEZES 174135 
75 A.PPRIOPF'IAI TEC8NOLOGY 

BIO,3AS APPARATUS 20000 . 20000 

SUB TOT]AI. ALL CONSfRUCTION 987126 2881t4 

Uf(AININ,3 

80 TRAiNING MATERIALS 10000 5000 
82N,SHiOP. IRL&..LLNC.S (EY'..AiS) '10000 5000 
32 COMPUTER r'(AINING(AF.,STAri) 2500 

SUB K;[elt ALL TR'.lljtIlG 22500 10000 
GENERAL B03INES:3 C03T.3 

84 iRE1GHF, HSO. 0FF, EOVIP. 30000 2000, 
85 V[CL IN:URANCE 615 615 

OFFICE OCCOIPANCY CO:*f.3 
93 OFFiCE 'PiNiAL 6000 6720 
94 OFFICE OPER./MAINTENANCE 7000 7200, 

SUB TOIA!. ALL OfIfER DIRECT' 43676 16595 

TOTAL DIR CT 1925535 695933 

INDIRECT I SALARIESP FRINEt TRAVEL " 
1PAININ, THiR illD[:, J14,',p77982A 114790 

1Nimomcr 11 EQ.SUPPL.J$ Cf tRUTIO 
S10. 704'.~77 35570 

SU f"i. INDIRECT 26"3561" 11352 

0RA N LI T 0 r AL 21890h~ 809535 

YEAR 3 


2000 

900 


25423 


0 

0 

0 


2114 

0 

0 

2174 


0 

0 

0 

0 

2000 

6.15 

7527 

7400 


17602 


363043 


68320 


0*i65 

73035 

436128 

YEAR 4 


2000 

900 


15503 

0 

0 

0 


1174 

0 

0 

!74 


0 

0 

0 


. ) 

2000 

675 


8430 

7600 


18705 

354115 

69751 

72'347 


426962 

TOTAL
 

12000
 
3700
 

345616
 
0 
0
 

741000
 
250000
 
21739
 

0 
0 
0
 

52174 

174735 
'0
 

40000
 
0
 

'1279648
 
0
 
0
 
0
 

15000
 
15000
 
2500,
 

.32500 
0 

36000. 
2700
 

0 
28677
 
29200
 

96577 

33386/6 

330843 

0
 

0 
.06
192202 

523045
 

0
 
3861721 
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Work Sheet rage I 

PROJECT DESIGN SUMMARY Life of Project" 
LOGICAL FRAMEWONC From FY to FY 

Project Title £ Number, REFUGEE RESETTLEMENT PROJECT-. 

Total U.S. Funding_ 
Date Prepared_ 

NARRATIVE SUAhRY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Goal 
To settle and to provide 

assistance to refugees 
Government of Rwanda remains 

furpose 
1. Assist host country 
government and International 
Donor Comznunity with support
and maintenance for refugees. 

28 00refugees resettled in Nasho 
area * -

BGM Reports 
UNIICR Reports 
Hinistry.of Social Affairs 

* 
committed to assisting refugee. 

'resettlement 

Rwanda's ability to maintain the 
refugees even on marginal con
ditions is tenuous. Its ability
to meet refugees' needs from its 

2. Assist refugees to become 20;families on each of 20 ranches more productive and self- 20 familieo each. with 15 headof 
sufficient cattle

2-3 head of cattle.sold/family/ 

yearI hectare per family ih food ."jtxici4 
production3. Strengthen the infrastruc 4 camps equipped with potableture needed to'support the wate5 supply systems

refugees 250 km cleared for tse tse fly 

control 
50 hectares of trees planted for 

erosion control and for fire
wood 

Veterinary Center constructed 
2 health centers constructed 

own resources is limited.Both the short and long term 
needs require major undertakings 

that will necessitate participation and collaboration among 

many groups including GORagencies, PVOs and Int'l. 

The lack of an adequate infra
structure constitutes a major
obstacle to development. 



Work Sheet Page 2U/ARIrIVE SUJHNrU .C)IJECTIVELY VERIFIA13LE INDICATOIR S4uANS OF VERIFICATION IMPORTANT ASSUM4PTIONS 

Outputs
 
I. Establish an improved 
 1. 4000 has. pasture lands im- BGM Reports 
 I.
pasture management program 	 When the GOR had to permit
proved by end of project Africare Reports 	 the refugees to graze their
 

cattle in the Domaine de Chasse,
 
a hunting reserve on which the
 
GOR had long denied access to
 
its own people, resentments
2. 20 ranches of 250 has. esta 
 were fueled by seeing others
blishee by_ end of project taking up use to the forLidden
 
land. GOR will give full sup
port to a pasture imp-rovement 
program.
 

2. Establish a tse tse fly 125 km2 cleared for tse tse

control program. 	 fly control by end of year 1
 

125 km2 cleared for tse tse fly
 
control by end of year 2.
 

3. Introduce the use of bio- 4 biogas plants in use gas as an alternative energy 	 3. That this be atechnolOgy

considered appropriate by thesource for domestic purposes. 

participants.
 

4. Provide accessible im- 2 camps supplying 357,000 
 BGM Reports 	 4.
proved water supply for human liters/day .	 Contractor reports-
Water should be provided
 

and animal consumption 	 to serve not only the-needs of
Africare Reports. z. 
 the refugees, but that of. theNasho camp _supplyi.ng 85,000 
 settlers who live in the surliters/day 

rounding areas.
 

Nasho West camp supplying
 
295,000.liters/day
 

5.Establ ish reforestation 150 hectares-'Oftre planted
program for erosion control . 1 
and for fire wood. " .	 . 

http:supplyi.ng


Work Sheet Page 3 

NARATIVE SUINRY 1 ODJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS 

Inputs 

Technical Assistance 

U.S. Hire 
Project Manager 155399 48 mm. 
Admin Assistant 188799 48 mm. 
Consultants '40620: 10 mm. 
Host Country Hire 453744 
Africare Management/Sec'yl. 665V8 

Equipment and Supplies 
3.4 WD vehicles., 45000 
10 motorcycles 16300 
Other 414487 

Construction 

Dip tank zone 3 27174 
4 squeezers" 6261 
8 troughs .21739 

10 houses for A 3s 141300 
1 house for A2 21739 
Vet Center xone 2/3 21739 
Water systems 741000 
2 health centers 250000 
firebreaks 8696 
biogas digesters 40000 

Total Construction 1279648 

Training 30000 





-*age 1 

ACTION MEMORANDUM:" FOR THE ASSISTSANT, ADMINISTRATOR FOR AFRICA 

From 

Subject: Rwanda Refugee Resettlement Project, Nasho, Rwanda. 

Source/Origin Waiver for Procurement of Geographic 

Code 935 Vehicles, Motorbikes and Veterinary Supplies 

A. Cooperating Country : 	 Rwanda 

B. Authorized Document : PG/Project Paper 

C. 	 Project : Refugee Resettlement Project 

Nasho 

D. Nature of Fundingi : 	 Grant 

E. Description of Goods : Vehicles and Motorbikes 

Veterinary Supplies 

F. Approximate Value : 	 Vehicles and 

Motorbikes - $61,300 

Veterinary 

Supplies -$271,630 

G. Probable Source : 	 Kenya, Japan, Western Europe 

H. Probable Origin .Western Europe, Japan 

The principal reason for which non-US manaufactured vehicles 

and motorbikes are expected to be purchased under the project ,isthe lack of 

servicing and spare parts. These vehicles and motorbikes will be procured for 



Page 2 

technicians and extension workers. The extension workers will be responsible 

for the maintenance and upkeep of the motorbikes. It will be therefore 

necessary to rely,., upon commercial facilities to service the vehicles and 

motorbikes. 

The veterinary service and the tsetse fly control program will 

be using a variety of chemicals which technicians and workers have learned to 

use. These too are non-US manufactured products. Since quantities required 

are larger than shelf items, a waiver is required for their importation. 



ANNEX 3: 

TSE TSE FLYCONTROL STUDY
 



RP. MIT 'SMIN
 

'7oncet i~are e so en%:JCRoux, 4 cialiste santo 

(contr~le de !.a '"es) -'AA 

'iive .r'aor t 30octobre 

Pails,:Rwanda 

2s'*e *.a ~ns~c.: i Roctobre !QA! 

Itnt- '. tretq eins I. t ep'a r~v1?re 

unp -~'i e sw:our 

fl..._eect_ Best Available DocumenZt 

-o ai (r rovo',uf", A 12 -stig fio ru louvriene nt de 

e e rf~~q-tn mo'nec t"rt4en contre .es P0o0ssiies dans: 

Iq' sue~ de St~qpea ec &du ~ ftn- un nroc~dur .utcontrB~le;? r 

*c:de3 *.*o' ato -- e o~riod-e de 10 and4., 



Best Availazble Documxent
 

*'.. to--- dans ].es zonesmorsitans et G, oallidibes sont *urs present 

viste ara ison. Ceci maigr~ies efforts d~oloy~s. oar Il'Insiue 

des Sc ter'ce Agronomioue de Rwanda (ISAR), en 1.977 (*campagne .oarttalle-), 1q7A 

et' 19 SO (pulv~r±!2ation' legare%et limit~e) et de !a mise en place d'une zone 

tamvon ".e 'k. .5km tsts lekm sur au -,ud du usumo, afin demDAcher la 

revenir ~ar,!a lront?._irp tanzan-tenne. T.,a b~tail des deux 'ranches 

(,Rugumo, -nnn~( ha et \Tnsho 6.OnO ha) subissent toujours tin' ra L'tem .ent. 

-prophy..Act 4cue contre -a tryvanosbmiase, du fait de I 'in~f ficactt6 de 

cont r83' .. e Ia t.76ts6 sur le rrnch de Nasho, et la r~avoaritl1an imoortante 

lae Rusumo.1
vt-.Ate dans certaines parties ,de 

La zone eu projet- fut v~t±itei .9 deux re-3rise-s, faisant quite 5 des 

aci~;le ch -9 du Iprojet (Mr. r,. Lescanne), et, _e Secr6tai , e.duvec 

Comit.65 e Coordinzation du projet ar,04 (M~r. 'abasa'ya), Mr. annotier de. 

'A''n'rilede Coorrat--.or et Dveloppevuent (nelg.que), le Secr~taire 

G~nfra.,,~ 16r. .±st E! dp '"Ar±culture, l.e Secroltaire ex~cutif de 

V'r,,'-.Sation d'.Bassin de la K~gera et Mr. 1 ssien de 1'SAR* 

A 72occf.~ Vndune r-!ncontrr. avpC'Mr. R.Dr-s qui fut en 1QAO 'le 

che' -t- lr-"vn Ovune -',u-3p.multid± scipini'ir'4;pour le d~velopoem~ent 

du b-,"iee a Kagera, v: qui termine sc'r rapoort de mission, il a 0t6 

not6u'un ro~iet rCgioril' vour 1'6radicntion ee !a tsetse (Rwdrnda 

-an:!a'p' "An'5f icera.'t d''un 'soutlen imoortant, comme'1.'a soulignd 

-,or re isa s mmi'un. oct.ment teero!f., fut- ordar- cu,arenarit 

/33 

http:Coorrat--.or
http:Comit.65


Beat Avacld _le DoCumenA;
 

d'entretien de la zone tampon, d'utilisation des insecticides, a-dnsi qu'un
 

precgramme proohylactique de !a trypanosomiase. Les ob'ectifs actuels du
 

gouvernement furent pris en compte. Mille hectares d'implantation sont
 

pr~vus aussi bien que la mise en valeur de quelques 4.0O0 ha sous la forme
 

d'un.ranch-coopdrative. L'chec de lt radication efficace de la tsetse est'

due en partie, voire tota.,ment, A 1'absence d'un manque de donnfes
 

entoieloq!ques 
et a un dosage unitaire trop faible d'insecticide. Le
 

proj.t de document ardvoit ltutilisation d'un consultant entomologiste pour
 

Itude et pour formation, e.t d'unsp~ealiste en Insecticide afin d'obtenir 

les-dosages requis et ded4terminer les endroits A pulveriser, lorsque les 

oprations'de pulv~risation seront reprises A nouveau. 

La mission s'acheva par une rfunion finale avec 
les repr6sentant du
 

projet et du gouvernemeut, ainsi que des repr6sentants de la Banque
 

mond~jn2e
 

La ttrat6,±, propos(-e et les 
coats pour,1'radicaeton a la fois de
 

le. tsitse et de la trypanosomiase ont OA discutds. Ii a 
t propos6
 

que I':,'eur de ce rapport participe A une revue des progrds effectuds- par
 

n prcjet, au.cours de la seconde moi.tid de L9M, 4twnt donn6 que
 

'l'exi('?tisen.-ess-aire pour l1ex cution du pr!.'jet f!
a- dffaut.
 

' 1,n',existe pas 'unit 
en tAnt que toile d'Eradication de la
 

"tset..c et de !a trypanoso-i±ase 
au Rwanda, unit6 qui est n~cessaire pour une 

exdcttOn effi.cace ceu -prog.- dl~rac Lcatlon, et qui devr .'t trouver sa 

place au seii du ;servce'74ternaire. 'auteur de -zrapport a acceptd de 

".
.r:',r les grandes lignes pour.a m!se en"pace d'une telle unit6, en
 

te.r-es de personnei, a!cui logistique et coQts.
 



11 est agrfable de noter, que,.1e 'viterinaire , responsable des trois 

ranchs est l.e Dr. J. Bagiramenshi qui a particip- La r~union de Lusaka en 

197A.- t.gant, du Ranchde Rusumo est-leDr." F. |L .**,, qui a recfmment 

oarticipf au stage FAD/France'sur, V'4radication de !a tsetse et de la 

trypanosomiase.
 

AmD!.eations: tous les fonctonnaires AGA 

ADG, AG
 

Directeur, AGA
 

fonctionnairs administrateur, AGA. 

AGOA 

Reprdeerntant Resident, PNUD, Kigal~i
 

LX--P (2). 

DDFA
 

DDC3 

AGE Vienne 

GARe-, (3) 



:'.RADICATION DE LtA -SETSE E:T . LA TRYP-X'OSOMIASE 

VA.LEE M' LA KAGERA, .'.BUNCO 

1. Ristori'que' 

1.1 La mise en valeur de la valife de la VYAgera entre les chutes de Rusumo
 

et le:parc national de l'Akagera, pour le ranching et la sedentarisation,
 
.necessitait, comme pr~alable, l'eradication de la tsetse, afin d'6viter A 

la fois la trypanosomiase huuaine et animale. Les diffdrentes esoaces de 

Glossina concernfes sont: 

-G. morsitans, r~partie dans !a vallde faisant une ceinture entre
 

la frortl0re Ougandaise en les chutes de ,usurmo, y comoris le parc 
national, cont.igue A la cein.ure tanzanienne de 1'autre c8t6 de la riviare 

agera. L'a l=.te ouest de Vinfestatlou semble Otre la c6te 1.500 m des 
trouve dans !a vegetation decontours de !a vallde. Ce tyne de mouche se 


zones non drain6es, des reseaux 'edrainage, d'affleurement rocheux, dans
 

des for.rr,-s de zones boises, et au pied d'escarpements.
 

- G. pallld.Des, est connue pour Otre concentrie de faqon
 
intermittente su. ia v.igtai.on e. bordure des lacs Rwampanga, Rwehikama
 

et Nasho, est suDpos(f, se rlardre dans le parc national. L'nvasion est
 

probabLerent plus i3 ortante r.u ce qui ressort de .a m.thode d'4tude
 

emo/oc/e, n .st suiproe rt- - .iodrv c nrb ar G.a nlde/n,;in .si ese 

p's a ' tao ec rnsb f a.thode a e 

ui.e esn;'ee du ',ord de l'eau, n est pas reoerab4.e faci2.emeut, et. pett
S'acconPnoder dtne var f,' de type d'habitat aliant des endroits humides
 

aux .ourt s trPs sees.
 

partie inrdionale du parc national. 
ie n~ar - pas dans nLa carter de -al o dea tse-se de Ford e 

1.2 C. >revlaa~p- s se trouve a n-n 

V...ondc. Son' imoort.ance dains ia transmiss -on de trypanosones patho @nes au 
rn'est pas connue. nG:a. 

1.3 La ,t.rateie ±n .CIae des l.'radicmtion du vecteur compr-nai
 
.s'apc.c..ot' d'un .. ,ei: ..:.e tenaee ani,. endroist de repos de la tsetse 

dar.s La zone du oroJet. qui± ,!ait prot6 6e par de's zones d'6claircies afin 
.'eGher .a re-±nvasion.oechnqueLse d!apradt-ca-ion edproye nonsistalt 

en unIe s'avipl:e applicatson d'ure sol!ution 3% de Dieldrex a%, a l.'ade de 
pulvr±Sateurs sur des vssitaton selectonnaes, est situs entretnypeside 
.3 so et tine haui.er de 2,5 6r.En gtn6r.2. l'insec.cide :ait ap.pi qu@ 

pendant :-a saison sahe apr..s un €.-u de dlousse. 

dest Availb le Document
 

http:v.igtai.on
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1.4 La zone de Rusumo
 

1.4.1 La zone tampon du'.ranch de Rusumo s'dtend de Rusozi aux Chutes de 
'Ausumo, donc en paralille aval d la riviare jusqu'a Kamondo, localit6 dans 
laquelle la zone tampon comorend toute la surface situCe entre la riviare 
et 1'escarpement. '.a .ongueur _ota.e est de 10 km, et ele fut achevde au 
cours de 1969/70. Par la suite, le nettoyage fut 6tendu de faqon A 
comprendre '-a zone en aeont des chutes jusqu'au marais de papyrus. 
L'entretien de :a zone entre Rusozi et les-chutes de Rusumo ne fut pas 
continu du fait cue les haut'ours du terrain dans la hartie meridionale de 
la zone dtaient cons-der e comme suffisante A elles seules oour empacher la 
rd-invasion, et aussi .u fait de 1'extension de la zone tanwon en amont des 
chutei. La repri"se de '.a v6gdtation necessita 1'entretien -laniel de La 
zone an 1975, 1970, et c'- nouveau au cours de 1980.
 

1.4.2 Les zones choisies, de or~sence tsetse furent pass es au
 
pulv6.rsateur au cours des sa.sons stc es de 1973/75, et celles

"resis.antes' furent retrait6es en - Des 6tudes menses au cours de 
IMO r.v4.a un nombre important de cas de G. morsitans sur le ranch, le 
long de !a zone tampon Para.-Ile A.la rividre. Un autre foyer fut localis' 
dans "ne val1e situ4e ':-.6diatementau nord du guesthouse (Centre AIDR). 
Des vulvf.trsations tk.s -itef et pall..atives eurent lieu dans ceL 
loca. ttds o des spec---.en de tsetse furent pris. Le 31oc 7 fut trait6 de 
fa,;'. -,iimilaire. 

1.5 Zone situf.e entre Rusumo et le parc national de V'Akagera
 

1.5.A 	Zones tamnons. Du fait cue la .agera coule entre des marais du 
avyrus- ..es audnav.ista ont suppond -ue la largeur entre Kamonbo et le lac 
.wanvn-n.a constitu-a'-, un* barriare adequate, et cue seu. le bout d'un 
vromcnto.re situ& a Nogoro necess.tait le nettoyage de quelques 60 ha, en 
976 ',Zone tampon X.O.). Au courg ,.e la mlme an-%te une zone de 3 km de 

.;.rge fut 6galement netto764 entre le Alac ATasho et l'escarpement A 
'int.'ur et ..- long t.e la fronti.r.nmrldionale du parc national. Un 

re-nettoyage fut n4cassa-.re en 1978 et de nouveau au cours de PR0/81. 

1.5.2 Un essal d'6radicat.on de la tsetse entre Rusumo et la zone tampon du 
varc r.ational fut entr.rts en 1971, na.s fut arratd du fait de 1'iimpact 
n6gatif Dossible de la Oieldrir iur l'env.rornement. Deouis ces craintes 
ont d.sparu, et toute la zone "'u: pass6e au pulv6r'sateur en "17R,comme 
cec . est '--crit dang le pararaihe 1.3 ci-dqsus. Des 6tudes ult6rieures 
.enes en J79/8C ir. .- ue une invasior. de . incrst.tans dans la va.lle entre 
' .ronbo et La nart e mer'd'onale du ranch de ".asho, tand-s qu'on constate 
..a r.'-L.nce de 0. ialledi nns 1- vl6qdtation lacustre du ranch. TDes 

lv6r-sa'.rons .nurt en-prises ;'.itre
2n: aillatif dans La olus grande 
-a-ti_ de :.a zone inf--t6e la mornitans, d'une faqon semblable . celle 
d'crte ais !a aravraphe . e2C4 - US. 
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1.6 La consommation d'insecticide s'eleva i 4.320 tonnes pour 1'opdration
 
de 1979, au taux de 0,514 tonnes/ha. 80 tonnes sunlpD-mentaires furent
 
utilis6es lors de la pulv~risation de 19RO. L' quipe de pulv~ris4tion
 
4tait compos~e de 25 pulv .risateurs, 25 marqueurs d'arbres, qui faisaient
 
dgalement fonccton de pulv4risateurs, et de 15 a 20 ouvriers.
 

1.7 La tryvnnosomiase du b~tai! sur les ranches de Rusumo et de 'asho fait 
l'nbit de :raitemnnts bi-annuels de Trypamidium,:l 'a dose de 1 mg/kA. Les 
ca ndividuels do trypanosomiase entre les traieme.ts proohylactiques 
sont t'ai'6s avec du Beronil a 3,5 mg/kg. Des analyses de routine sont 
praticu~s par examei microscopique de frottis 6oais de sang. 

2. Situation actuelle de I'dradication 

2.1 Tsetse 

Fa.sant suite A l'essal- f-na d'dradicat.on entreoris au cours de 
septe'nbre/octobre ''980, une v6r4ode br~ve de suiv±4 des effets Out 
tnterronpue ,1cause u manque de transport. 7. n'y a pas de doute 
cependant que !a campagr. de puveristion de 1910 n'eu ou'un effet 
passage sur 1'invasion de tse.tse, particuli~rement dans la zone situ6e 
entre Famombo et le ranch de :Nasho. A cours du .-.ois d 'octobre )81 un 
v~hlcu'. ie deilaqant ientement attira de nombveuces G. morsitans, tout au 
long e- trajet. *'-n seul srecLmen fut pr:n au bord du ranch de la zone 
tannon, vrls de la l1mite des chutes de n.usumo. 

2.2 Tr'v.noso!.P.qe
 

Les donndes disponibles sur les traitements en 1981 sont les suivantes: 

nombre de totes
 
nombre de trait.s au
 

__nch tP.te Trypam...= J F M A M J J A S 

,usumo 2.500 't.672) 4 15 - '2 9,, 

477 

X-so1.568 .670 1 12 12113 25 -43 
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3. Evaluation de la situation de l'radication
 

3.*1 Zones tamoon
 

Le problme de l'utilisation de zones tampons afin de freiner l'avance
 
de la tsetse 
 ou pour empacher son retour dans les zones nettoy.es a fait
 
1'ob~et de l'une des plus importantes controverses dans toute 1'histoire de
 
l'tradication de la tsetse. Ces zones sont non seulement coflteuses A
6tablir, mais 4galement A entretenir a catise des contr~les pdriodicues que
les d!._frentes sor.es de brousse ndcessitent. De surcrolt, leur

efficacitC est douteuse puis'. ., des v~hicules varies peuvent oerrettre I la 
tsetse de traverser ces zones, n'importe quel vdhicule aninal ou humain 
peu. constituer un moyen de traversde, et plus r~cemment certains ont Emis 
l'hypoh~se que :.4 tsetse, porte par le vent, peut couvrir de longues 
distances.
 

Les zones de Rusumo et du varc de l'Akagera constituent un compromis,

et peuvent au mieux servir A rdduire, bien que de faqon substantielle, le
 
rise-ue 4e re-invasion. De surcroit, A certains endroits, la 
zone tampon de
 
?.usuro n'est pas plus larZe qu'un kilomatre, et Ui est n-lausible d'admettre
 
que !a tsetse peut traverser cetto zone d'une faqon ou d'une Autre.
 

La diminution de l'enttetien de la zone 
tamoon entre Rusozi et les
.chutesdp Rusumo est expliqude par le risc.-e faible qu'un v6hicule ou un 
p±Eton -uisse aider la tsetse A. er. 7a mlse en place d'un poste de 
desinfection pros de !a frontIre tanzanienne n'apparait pas non plus
justifi' 9 cause du volume de traffic penu elev4, le retard occasionn6 au
 
passage-de la frontiare, les co~ts et l'inefficacit6 de la desinfection en
 
arr?_tant tous Ics v6h:'cules porteurs de tsetse. La re-invasion de la 
val"Ae oar !a route pras du guesthouse est une oure hypoth~se, et aurait pu

Ptre .rovoaude par le traffic routler de la route princivale. Ceoendant, 
les vdhicules du ranch au retour de la zone tamoon ou lei d~placements du
 
b4tall (puisau'I! est amen6 de t-emps en temps A la riviare pour
abreuvvment) pourraient -galement 4tre !ncrimin~s. 

0 L'-rff!cacit6 e.u marals dp panyrus entre Kamombo et le lac Nasho, commezone tanon es-: 
 douter parce que ce marais abrite Ra propre faune, qul
 
iourrat(3 :re un moyen de diffusion de la tsetse. 

Avec I'dtab!issement de sedentaires entre le ranch de Nasho et le Parc
national une  de 3 km de largueur semble suoerflue et pourrait Atre
 
r6euite en !argeur. Des travers.es occasionnelles de la rdserve et le
 
braconnage pourralent consti:tuer un facteur de oassage de la tsetse, mais
 
cec! eqt d'une imoortance mineure dans une zone de colonlsation oO
 
I'hab. .at ee !a tsetse st progresslvement d~truit oar la mise en culture. 
.es vi.-,:-v.ent ces vihf.cules c', -arc oeuvent cenendant, constituer 
ind-r,:c.eent un r.soue oour 'e 'Wtta!. du ranch de Nasho. 

/01 
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:Sn resum, ouelque solentt les mfthodes d'4radication employees dans la
 
vallf de la Kapera,jleur efficacitf sera toujours sujette, A des degr~s
 
divers, au risque de re-invasion A oartir de la Tanzanie ou du parc
 
national de l'Akagera.
 

Les coits de l'elimination de la regnfration de la tsetse au cours de
 
1990/1981 ont 4t6 les suivants:
 

* 	Rusumo 1.700 ha F.R 680.000
 
* 	Nogoro (zone N.0) 60 ha FR 90.00
 

??arc national 1.800 ha 7R 5.5O.)00
 
* 	Divers FR 632.000
 

Le coat moyen de 21.4 FR oar ha peut Otre consider6 comme 6tant
 
reprksenta:if du coat de l'61imination de la rdg~neration dans cette zone, 
du falt quet cette glimination 6td effectude jusqu'. present A des stades 
vari6s .'e la regeneration. 

3.2 L'Aradication de la tsetse 

1algr6 des applicat.ons. repetfes d'insecticide, un degrd 
sat sfaisant d'Aliminatior,n'a pas enc,'re dt6 atteint A .'exception, 
peut--tre, du ranch de Rusu;-o. lee raisons en soit .rdduites aux 
hypo.hases, mais il y a eu ee doute Que le manque de !onnds 6cologiques de 
base sur Gloss.na en est particuli~rement, voire complatement la cause. De 
surcoit les donndes obtenues par .auAthode "'observatton employde ne peui 
donner qu'une indication sur la reparit!on de !a tsetse. L'"mvortance du. 
fac.eur re-invaslon/recrudescence sur !'±nvasion de tsetse posterieure A 

t.97':. 	 Des mouve-ents saisonniers de ta tsetse dans
reste non determ-nde. 


la mone entre le marais de papyrus et l'escarpement, ainsi que ceux
 
provoqu6s par le traffic ro.tier au nord et au sud, A l'ext~rieur de la
 
zone devraient Ltre dtudi6s. Afin de contr8ler t'efficaci:t de la
 
vu'lv.r.sation d'in ecticide il est essent.lel de d4terminer a pyramide des
 
Zge3 ee la population tsetse avnnt et aor.s pulv6risation.
 

II n'existe pas d'informaton concernant les porteurs de parasite
 
preferds, et la prCdomi.mnce d'animaux sauviges, plus particuliarement
 
entre Kamombo et le lac Kw:mpranga. Au cours d'une courte visite A la fin
 
de in saison s~che, la ore.sence ,vidente de ohacochares, ant!lopes et de
 
,,.':.,.ker) fut. ooserve.:,, ces anitnux O..ant (es porteurs auprcIAs des
 
?a:a,tes. Un troweau important de buffles fut 6galement repdr6 pras du 
nord-ouest de la zone tawon, a11goro. 

,t raison du traitement Insecticide .effectu. en 19An sur les petits 
foyers d'infect.on. local.s a .nar.Ir dtenquetes, n'est pas 6vidente, 

'-..e son ap..icatlon ,,n.rnlIcde n'aurait pas pu avoir d'effet global 
a9 .-:cLa >'e •r 
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3.3 Eradication de la trvi~anosomiase
 

A l'heure actuelle . est difficile d'4valuer 1'4tat de

l' radication de la trypanosomiase sur les deux ranches de Rusumo et de
Nasho. 
Non seulement la vdritable distribution de la tsetse n'est pas

connue mais !a mdthode utlis6e 
pour le diagnostic est inefficace. Ler!ique rdel de trypanosomlase est inconnu et 
le traitement tryvanosomiase

semble 6tre appliqud irrguli.lrement sans ":enircomote de tendances des
 
t-7panosomes I la resistance aux mddicaents. 

On peut supposer un risque relativement uniforme sur toute la zone

du 'anche do Nasho, li 
 A !a topographie des lieux, avec des fluctuations

saisonniares li6es A la reprise de la saison humide, et peut Atre A lar~part! .on des tsetse. A 'Ausumo, par comDarason, il devrait y avoir unrisque faible, avec toutefois une possibilit6 du fluctuation saisonniare si
'e risque de tryanosomiase est seule.ent li A la r6-Invasion de latsetse. 
 Si ii en est ainsi, l'imoact de !a maladie sera plus importante
 
sur les troupeau, qul pat~ret en bloc au bord de !a zone tampon. 
L'impact
de " ' maladie :.ur .es -roupeaux est -p.ement lid a la rotation desp9tura.ges, combind avec 1'abrauvement *",triodique du bdtail . la Kagera. 

4. D4veio'pement vronoad 

1000 ha die terre surl!mentaires dans la zones de Kamombo seront mis
 en vaneur, attenants, et au nord de l'am~nagement de Run'.o. 
Les 3000 ha"
restant et situds au Nord de Kamombo, de mame que 1000 ha suvpldmentaires

du Ranch Nasho contigu, seront m-s en valeur sous 
la forme d'un
ranc'ie-coovrative (6ventuellement en 
..
ncorporant tout le ranche Nan,o).

,a n- e val.our la zone va . en de de Famom1 o servir l'4radication de latset!,e, mais du fait que l'installatlon des personnes pou'.-ait itre
retardre, et du fait que le nettoyage du terrain pour ia miseen culture
nrtndra du temvs avant de lib.rer !a 
zone de la tsetse, Ui est conseill6

d'enviF ager des mesures d'Aradicaton de la tsetse -galement dans cette 
:one afin V'ivlter !a re-invasion de !a zone de ranching. 

5. ecoymandations 

Uise -tude detaie__e de toute la vallde ee la KagerA entre Rusumo et
la limite du parc natlona! de l'A"agera est un pr6alable essentiel avant que 'autr.s mesures d'6rad".ca!:ion de in tsetse ne soient entreprises.
L'4t-d. devrait determiner :a -6aritLon de la tsetse ainsi quel'".'itortance de la saison s'che sur les 
sortes de v6gftation que h bergent


6a t-?se. De plus, l'"'tenc'ue de la r6-invasion a travers les zones tampon

at !a ,resence ou leabo-
 e.e foyers Dersistants de tsetse sur le ranche
de 1.usu.,- dpvralent :trn c-termin6es. Des 6tudes sur les habitudes de
reos, les :orteurs de parasites pr6fer~s et les deolacement des animaux du 
na-c gont facultatife-, et s! 12 tt is !e permet. 



A cet effet, les services d'un entomologiste experimentd seront 
requis pour une pg.rio'- de 2 i,'.s, de preference au cours de la saison
sache du d~but 1982. 11 devrait Otre aidd par une petite dquipe
(6 personnes) provenent du personnel de l'_nstitut des Sciences 
Agronomiques du Rwanda (TSAR), et qui recevra une formation sur
 
l'utillsation des pi~ges de type biconique, et 
sur l'aspect de

l'entomologi .Clossina, ainsi que 
sur l'interpretation des donnAes de
 
1'6tude.
 

5.2 Eradicai.on de la tryoanosomiase
 

Mise en anplication Imm diate d'un medicanent trypanocide plus
efficace, sur les ranches de Rusumo et de Nasho, par: 

-lam~lioration 
 du diagnostic par la technique de centrifugation 
h~matrocri e (TC11).
 

- La d.eerr.ination de la pdriode de protection assurde par le
trypamid:Wm sur .les deux ranches. I1 est propoad que le dosage

utilis6 soit de 0,.5 mg/kg au lieu de 1 mg/kg tel qu'il est
effectud a nr6sent, puisqu'une protection aussi efficace peut
Otre obtenue a pirtir d'un do~age plus faible. 11 est fort
possible que le risque de trTanosomiase sur le ranch de Rusumo
pro.vlenne en grande partie de la r6partition saisonniare de la 
tsetse. Si il en est ainsi, des traitements prophylactiques,
deux fois par an, et immddiatement avant le commencement des 
pluies, devraient itre suffisants pour contr~ler la situation. 

eat Improbable que le traitement prophylactique, au regime de
deux fois par an, appliqu6e sur le ranch de \asho, soit addquat 
pour un contr8le adquut de !a trypanosomiase. Non seulement ce
ranch abrlte une population residente de tsetse, probablement

plus importante cue ce qu'lndique les donndes actuelles, mais de
 
qurcrot4t '2 reqoit las 
tsetse v.hicules par les automobiles.
 

- .e traitement en bloc de tout le b6tnil des deur. ranches avec des 
doses ,'e Beren.l ;17.0 m /-g au moins deux semalnes precdant le 
tratement nu ry.pam-ld1m, af1.n d',!imimner les effets de 
re74-'?ance !e trypanosoes aux medicaments. Une fois que lea

p~riodes de prnt-ection efficaces du Trypamidium sur les deux
 
ranchs auron: 6tg dfterminres et cue le traitement revisd aura
 
.. aD!iq., il esororopos4 cue "er6dml a 3,3 mg/kg soit. 
appli-6 une fots par an si le trypamidium Vest.1 deux fois par 
an. ?our un traitement de 3 a 4 applications par an, Bfrdnil
devralt l'Vtre 2 foi3 oar an. LWi:noculation de Bdrdnil doit 
Otre 'aite au mt' ns eu.- semawines avant le Trypamidium.
Du C"alt que .'.ncculatonde la trypanosomiase peut Otre 
-f'ac1!p'.6e par le reg-me alimentaire et par le traitement d'autres
maladies, les asoect 
 de gestion ne doivent pas 6tre negligds,
pour un con:r~le efficace de cette maladie. 

iLI2 
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"5.3, Trypanosomiase humaine
 

Elle n'est pas 
tras repandue; toutefois, il est recommandd d'obtenir

1'aide de Mr. J. Hanotier de l'Agence G~n~rale Belge d2 Cooperation et de
Dfvelooaement pour une dtude de cas 
parmi les habitants de la zone entre le
ranch de Nasho et le Parc ainsL que 
sur la main d'oeuvre qui travaille
 
actuellement sur la 
zone tampon.
 

5.4 Entretien des 
zones t-amnon
 

L'tfradication de la r6gdndration dans las zones 
nettoyfes, fut
initialement prdvue par l'ut:ilisa.:on de l'herbicide 2-4-5T. 
La raison du
nettoyale A la machetre n'-st pas nerte mais i. est propos6 d'envisager

l'apliLcation d'un herbicide tel que Torodon qu4 
contient du picloram et
qui est un herbicide systmatique puissant et 
tras actif contre la pluvart
des plantes A large feuilles mais qui est peu ou oas at :i! sur la plupart

des herbes en place, plus particulilrement leg esoAces :erennes. 
 Les
f-ibricants recommandent l'uti.lisationde Torodon 225E, aoplicable en
solution, comme pulv~risateur d~foliant, pour une grande gamme de problames

de brousse P.t d'e3Aces d'arbres, et qui convient tout A fait A
l'ntretien des zones 
contre la tsetse. L'herbicide do.t C-tre utilisd

lorsque la v(gf.tation est dans 
un .tade de croissance active.
 

11 est 
sugg r, de mener un essai pilote de terrain das que le
mat riel pourra 6tre disponlble, aftn de determiner l'impact de 
ce produit
sur lee espces principales de vddtation des zones tampon. Cet essaidevra 9tre effectul en l.aison avec les renrosentants du fabrlcant, afind'obtenir leur congeil sur la di'lut 
on, le dosage, le calendrier et la
faron" d'gppliouer le pr-.duit, ainsi aue sur les espces de Plantes qui ont
des chances d'Otre touchdes. Le fabricant pretend que la pluvart des
p..antes "1"feuiile large" sont sensibles au produit, et en consequence de
bons r-Isultats sont 1 attendre puisque Combretun sD sont les plantes

prcbl.at:'-ues pr".dominantes dans la vall.e de la "agera. Cependant,d'apr.s eas donn6es en provenance,d'Afrique du Sud, quelques espaces de
CoYbre.,-x (c. fragrans) ont 
ftd resistantes A l'application aerienne de"..or~cn. Par contre, en "Anzrn.e .es rdsultats furent bons, grace A un

traI:enent des souches avec du Torodon, dans la 
rr on de la -agera pras de'ukob.a. Sn fait, il semble .I'un essai pilote d'un herbicide, appliqu6
com.e dOfoliant par 'ulvt.r. ,t:ion avtc cles 
pomoes, serait justifiA.

Comparr-au cu
.t actual relativ.ment 
elev, de l'entretien des zones 
tampon,
!','.*olication d'herbicide 1 intervaIe de 2 a 3 ans parrait a'avdrer Otre
).%i 6conomicue, dane le long terme. 

-5.5 L'Airadition de .a tsets,,
 

5.5.1 
 lueaues soent l.s avantages au point de vue du codt et" de la
 
rapdit -e .avj.--caton d'.nseeticetd 
dans la vall~e de 1a Fagera, la
 

III 4
 



pulvdrisation seule est contre-indiqu6e. 
L'application d'insecticide ne va
pas modifier 
a ordsence de tsetse et en consequence la r6-invasion
cottinuera IA tre un Problame. 
11 est recommandd qu'un ensemble de mesures..d'dradication comprenant le nettoyage manuel du terrain, la 
coue des
repousses (par application d'herbic:.de ou par machette, et i'application
d'un insecticide tenace lorsque n~cessaire.
 

Cette stratA.gie est particuliarement utile pour !'4r.adication 
sur
les terrains ±m!renres A la culture et, puisque seules certaines espaces
v4gftales peuvent -.tre 6!lmin~s afin de rendre aux tsetse leur presence
-- insupportable, et 
sans avoir . 6limner toute vdgdtation. Lorsque le
mainien de la veg6tation est n6cessaire, af in d'emp~cher !'4rosion du sol
(fortes pentes, goulets), seul !'insecticide sera ut.iIsd.
 

5.5.2 
Du fait que ltutillsation dinsecticide est envisag~e dans la
stratAsgie prooo 4e, il est recommand4 de proooser au responsable del'radication do la tsetse en Ouganda daider pour une p~riode de 2semaines, 
- la formation et I la supervision du oersonnel
pulv~rsation, parce que cette m6thode a 6tg 
aul effectuera la
 

I..seoet perfectionnfe en
Ouganda. 

C2 At 

5.5.3 
Effets des mesureg d6radcation de la tsetse-sur 
'envronnement
 

De taeles 6tudes -rennent du temps et elles sont co~teuses. Des r~cherches
men6es dans de nor"ireux pays afrlcains ont amplement d~montr6 que leDif!drin appliqu6 tel que eropos6, a un effet n6gatif n6gligeable sur
orpanismes non vis6s. En cons~quence il n'est pas prooos6 de mener des 
les 

dtuees s!milaires dans 'a vallde de la Kagera.
 

5.5.4 
 Xesurev cntre !a trvers~e de !A none tampon Darla tsetse
Du fait cue es onerat-.cone fe contrie aeviennent de plus en plus coOteuses
et que les actions de d~velonnement 
irc: uent fr quemment des actions
e'.6radlkcat Lon de .a tse.n-, 1%t qui ndcensitu-nt en consdq,'ence des zonestaMponn, ,.ne attention plus grande a 4td portde sur les m~thodes peu
 
co~teuses, simple a ex~cuter, et pour rendre les 
zones tampon plus
effIcaces. 
 De telles m6thodes qui sont actuellement testes, comprennent
des moyens tels que 6crans 
en tlssu et des p!ages biconiques impregnfs
 

Au P9".nda'une .ou.ele approche a dt6 essayde mais les preuves de 
. 

son efficacot6 font encore d6faut. 
 En gros, e1.e consiste en morceaux de
pneus usagds, !a partie concave endulte d'un insecticide rdsistant,
suspendu aux bouquets d'arbres situ.s dans !a 
zone de tsetse. La partie
concave du oneu perret 
-
 refuge A la lumidre du soleil et le caoutchouc
est un excitant olfactiff pour la tsetse. 
Les mouches ntnsi attirds
s'insta'.ent et Ingurglten: une doqe mortelle d'insecticlde. Les premiers
 

http:d'herbic:.de
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rdsultats semblent encourageants et une experience suivie est 
justifide.

En consequence, il est recormandd qu'un essai soit men6 par Le projet

agro-pastoral BGM, en collaboration avec Mr. J. Hanotier, dans la 
zone
tampon du parc national de l'Akagera afin d'essayer de pr~venir la
 
travers~e de cette zone par la 
tsetse. (le gdrant du Ranch de Rusumo est
 revenu recemment d'une session de formation organisde 
con ointement par la
France et !a FAO 
sur l'6radication de 
la tsetse et de la trypanosomiase;

i! sera d'un grand 
secours pour le suivi-de cette op4ration).
 

Une rang~e de piages biconiques (Challier-Lave'sidre) sera
installfe inltialement tous 
les 200 mAtre '. un kilomdtre de la bordure nord

de la zone tampon. Les prises hebdo.acaires °eront enregistrdes 
sur une
pfriode d'un mois afin de suivr-e l'impor9ance des nassages de 
tsetse 2 
travers la zone. Postdrieurement, deux rangles de oneus-piages passds A!'insecticide seront placdes A 200 et 300 m respectLvement de 'a bordure de
la zone tampon. Ces piages seront places A 200 m, ceux de !a seconde
 range dtan- decaigs par rapport A ceux ce la premiere rang6e. Les piages
blconiques 
resteront en place pour une p~riode non-d6termin~es et
prises suront enregistr,.s chaque senalne. 

les
 
Si les pi~ges constitu~s I1'aide do pneus sont efficaces, aucune prise ne sera e.n'egistrfe'avant quel'effet 
-oxicue du Dieldrin n'ait disparu. Le retraitement des pneus pi~ge

permettra de les rendre efficaces A nouveau. 

La hauteur 
 laquelle les pneus-piges sont suspendus peut
constituer .. facteur cl4. En conscuence il est sugg~r6 que les piages
solent visibles au dessus de l'herbe, et oqu'ils soient placds dans des
 
fclaircies de 4 m2 environ.
 

6. Programme de travail oroposf
 
ovbre/Xcemre. 

- fin ce ,'=raaicat on de !a regfndration dans la zone tampon du 
parc national; 

- d~terminer les p.r4.odes do protection des ranches de Rusumo ec 
de
 
asho pnr le trypnnidium; 

-
 commander l'quipement pour le diagnostic trypanosomiase;
 

- commander !'insecticide pour l'Srad..cation de !a tsetse et pour.es essais (e.ptchement de !a r ,slon A des%-. travers zones
ampo.-.), et lea piages bicnia.-e:n; 

- 6tude sur les cas de trypanosomiase humaine;
 

!1-cembre 1981 - Juin 1982; 

- recr,"ement.du consu!tant entonologiste ot varticivation du 
I SA.. 

http:recr,"ement.du


6.2 Janvier - Juin 1992 

- fin de la ddt'erminat!on de la pdriode de protection par le 
trypamidium, traitement en bloc de tout le b~tail avec des doses
 
de 3erenil, suivi deux semaines plus tard par le tryamidium,

puis continuer en fonctlon de Ia p~riode de protection procurde
 
par ce dernier;
 

- dfbuter les expdriences d'arr~t de la re-invasion a travers les 
zoneg tampon; 

e
- dfbut de !'4tude de la tsetse par ,consultant entomologiste et 
achave"ent par l' quipe tSAR;. 

- achat d'6quipement pour le nettoyage"du terrain; 

- commander d'herbicide pour un essal limitd du contraie de la 
regA.ndration et application exp6rimentaile sur 50 ha.

- debut du nettoyage (selectionnf) du terrain-oi la tsetse est 
abr!i.te sur Nasho et sur les ranches-coopdrative comme indiqu4
dans l'tude sur la tsetse. 

6.3 	 Juillet -'J-cembre 19A2.
 

- continuer le traitement prophylactique trypanocide
 

- continuer le contr8ie du passage par la tsetse de la zone tampon;
 

- continuer le pro7,ramn de nettoyage du terrain; 

- dvaluer l'impact de :a pulvfrisation de l'herbicide:' 

- procf.der a l'appication de 1'insecticide en Ao(t-Septembre; 

- suivre !'impact de i'appication de ' insecticide d'octobre a 
'DAcembre;,
 

6.4 	 Jnvier - Juin 1983 

- re-traitement des foyers rdsistants-§sn~cessailre; 

- ap',.c.aton d'herbic'.dex 4ur les zones tnmpon e't sur-les zones. 
nettoyies cau cours de - Ju.n...


-emp~cher le vassA"-. els:la, zoie tampon p~r.liseseOgrflce A des
pneus-nia.ges n±Zo.*.s s'av,.rent efficaces, et continuer A utili~ser 
cette mTthode. 

http:abr!i.te


6.5 	 Mai - Juin 1984 

- application d'herbicide sur lereste des znes tampon et:des
 
zones nettoyges.
 

7,-	 Coqt de itoodration
 
7.1 	 Consu!ta tions
 

USS 

Entomologiste 60 hommme/Jours 12.500 , 
Specialiste en awlication d'herbicide• 

14 homme/Jours 2.500 
Sous-total 15.000 

7.2 Nettoy ge du terrain 

.ettoyage manuel de 1600 ha en utilisant des haches et des
 
machettes; (ranch de Vasho: 400 ha de rives lacustre et de fourr s habit~s
 
par G. ?a lieives; terrain cooperative: 1.200 ha habit~s par G.mortisans).
 

L.a suTerficie A Otre nettoy4e eat arbitraire puisque 1'dtendu de 
l'±nvasi.on de -a tsetse est :.-connue et en consequence 'estimaton faite 
consti.ue peut-itre un maximtu. Le besoin de 60 hommes jour par ha semble 
9tre une estimation raisonnable est ii correspond a ce qui est ncessaire 
dans d'autres nays ayAnt une vfgdtation sililare. Le nettoyage ne veut 
pas dire I'1iiminatlon ena toute vfgftaton dann la zone: Ii est recommandd 
de conserver de 30 A 40 troncs nettoy6s d'arbres par hectare.
 

SE.U.
 
Personnel - 4 Superviseurs pour 4 Gquipes de
 
60 travailleurs chacune pour une pdriode
 
de 16 mois (4xFIU hommes jours/mois x 16) 2.610,00
.50x25 


Main d'oeuvre - 1.600ha x S65 (FR100/homme jour) 104.000,00
 
Xat4riel/.emo1ac. ent (machetes, haches) 6.000,00
 
lvers (medicine) 2..o0,no
 

Sous-total 115.510,00
 

http:consti.ue
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;3' .
7 Eradication de la ren~ration
 

Ii est proposd de traiter une surface de 50 ha avec du Tcrdon, A
titre expdrimenta., dans l'une des zones tampon en Mai au Juin 1982 lorsqui
les plantes sane en fleur. 
 Une Iuly risation de defoliant
pressurisdes. consommera avec des ponpes
•viron i I it/ha, et nfcessitera 2 tomme-jours;
on peut estimer dr cagon arbitrair que 50% seulement de la surface
 
n~cessitera un traftement. 
 frgu
 

$E.U.Main d'oeuvre 100 homme-4ours A FRiO00TOO-
 O
Herbicides a 15,6$/It. 
 1.170,00

MatAriel (2 pompes A pulv~riser, entonnoirs,
 

seaux, bottes A mesurer) 
 200,00
 
Sous-total 
 1.40,00
 

Les cofts de !'expdrience seront en consdquence de 30 US$/ha. 
Le nettoyage
de la zone tampon et des zones .de brousses couvrent 5.160 ha. 
 Si la
largeur de la zone tampon du parc national devrait atre reduite, comme
sugg~rd, la suDerficle totale sera!t h.a
 

Si I' application d'herbicide p. ','dradication s'av~re concluante,le coOt estimd de l'-radication devra pt bablement atre modifi4 A lalum±Are de 
 'exdrience tent-e, l'efflcaci=t de laquelle devant Acre connue
au cours de novembre/d6cembre 1982. 
 La totalitA de 'a 
zone pourrait atre
tra!ite.sans !nconv4nient au cours de deux sainons des 
 plu!s, soit un
total de A mols 
- mat/juin et novembre/d~cembre 193.
 

Main d'oeuLe 

S E.U.
2 superviseurs (4 mos A 25 iours/mois A FR150/jour) 330,00'80pulv4riszt.urs/?or-eurs a FRI0 
 8.500.00


,qer*ic"des 
92.664,00
40 pulv6risateurs 

2.500,00
Matdriel divers/piaces d-tachdes 
 500,00
Frais de fonct!onnement, I camion 
 5.000,00
 

Sous-total 109.494,00
 
Les ov&rateurs des pompes A pulv.riser alterneront leur tache avec
ce.le de por:ur, afin d'acheminer !a solution d'Insecticide jusqu'I.
l'endroit oa !a pu.v.risation aura .18tre effectu~e. 
Les pompes A sac
prdssur-s6 utilisdes pour !-ulvCr-sat.on seront 6galement pour l'application
de l'insectic.de ('" comvresseur --e puLvdrisation MARUT est bien adaptd auniveau d!0 pre-.nion et il.a prodondeur de !a cav.td de V'ingec.eur).
 

Etant donn6 
cue l'achat d'un can'on lourd n'est pas just!fid pour un
programme de travail de 4 mois, aucune pr"v!sion du coOt n'a dt6 faite d ce
 "
 suJet. Le transport sera 
-ourni par une autre section du profet.
 

http:l'insectic.de
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7.4 Etude de-.la tse
 

Une Squipe de l'ISAR, ayant des connaissances sur 1'4cologie de
Glossina, et composde d'un responsable de terrain avec 6 assistants sera
 
n~cessaire pour une pfriode de 9 mois.
 

Mars - Juillet 1982 : Etude de pr
4-pulvdrisation

Octobre - Novembre 1982 
: Etude de post-pulvgrisation

qars - Avril 1983 : Contr8le de post pulvrisatlon
 

$ E.U.
Salaires: - responsable de terrain 150 SEU par mois 1.350,00
 
- 6 Assistants a 75 $E.U par mois 4.050,00


Indemnit6 journaliare, 50% des salaires 
 2.200,00

Frais de fonctionnement des vdhicule
 

(I vdhicule lger, 4 ioueu motrice 
 8.000,00
 

Au cours de la pfriode Mars -
Avril 1982 le personnel de l'ISAR recevra ses
instructions du consultant entomologiste. Le calendrier pourra atcre
modifi 
au d~but de 1'6tude en fCvrier, pour s'assurer de la localisationdes habitats en saison sOche; des contrainteg de recrutement et de nondisponib-it6 de matgriel essentlel pourraient Otre les causes de retard de
 
1' tude.
 

7.5 .Y^ riel pour les 6tudes sur Ia tsetse
 

L'4tude technique sera largement basd sur 
les piages biconiques
mais cec!_ n'exclut pas l'utilisation d'autres m thodes.. 
 Quoiaue les

piAges b.coniques peuvent Ctre commandds a I IPE, Nairobi, ou I
l't'niversitd de Salford en Grande Bretagne, il est suggdr6 cue ces piagessoient pr.var.s localement I cause des dlais possible de livrason.
mode de construction figure en annexe. 

Le
 
Un petit nombre de oiages peut 4tre
immddiatement d'-sponible A l'Un±versirt de Salford, et il serait
intA-res.lant d'obtenir des pr~cisi.ons Atce sulet, car si ils sontdis~onibles, les essais sur le passage de 
 a zone tampon pourra!ent
 

commencer plus t8t. 

/LC
 



Dollars 'US.
pidges biconiques -.150 A $50 
 7.500,00-,
 
1100 pour l'§tude
 

- 50 pour lea essais de oassage de la zone tampon!

Matdriel entomologique (4crans de tissus, gaze,
 
pour les filets de prise, mat~riel d. bureau,

reproduction de cartes, etc...) 
 -1.500,0
 

Sous-total 9.000,00
 

7.6 Eradication de la tsetse: insecticide
 

La qualit6 de Dieldrex 15 (T)n4cessaire est estimde A 7.000 litres
 pour une zone de 4600 ha comorenant Nasho, le ranch coop6rative et la zone
 
d'am~nagement de Kamomdo. 750 litres supol6mentaires seront peut-Otre

n6cessaires pour traiter lea foyer r6sistants, lea endroits r infest6s sur

le ranch de Rusumo et pour enduire lea pneus-piages.
 

Le matdriel pour 1'application d'insecticide et d'herbicide est
similaire, et comme ces applications seront dfcaldes dans le temps, le meme

mat6riel pourra 9tre r--utilisd. Les v~hicules de transports seront
 
fournis par le Centre d'6radicatfun de la tsetse.
 

Du personnel tempora.re seta employd parce que lea opdrations de

pulvdrisation, y comprls le retraitement dns foyers rdsistants, devraient.
 
s'tendre sur une pdriode de '
 n
mois, sot 75 jours ouvrables. 


- 6 jours de formation par le sp~cialiste en insecticide
 
- 6,jours de formation sur le terrain 
- 63 jours pour les dlff rentes -"jlvgrisations, et en,tenaiit compte

des conditions atmosphdrique (plu.e 0, des 
 pannes, da retards,,

.et de l'entretlen de l'6qui4pement.
 

Les prdparateurs devront toujours avoir un stock de Dieldrex 3% prtc
A Stre achemind par les porteurs aux agents charg~s de la pulvdrsatlon.
 

Les preparateurs, lea porteurs et lea pulvdrisateurs, devront atre
fquippfs avec des vetements de protection conslstant en bleu de travail,

bottes et un chapeau afin de r6du:_re le contact de la peau avec

!'insecticide; cas i-quipements devront t.tre 
laves r~gulierement.
 

/iti
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u e-arexj5 (T) est fotqrnie par bidons de 20 et 200 litres; ceux du
20 litres sont praticqus pour transporter la solution d'ins,.-.cticide. Des
precautions devront 6tre prises lors du nettoyage des v~tements impr~gnds
 

d'insecticide, ou des dquipements contenant de 1'insecticide (pompes

d'asoersion, materiel de m~lange, bidons), 
et les eaux utilis~es pour ces
nettoyage devront atre collect6es dans un p.Msard, qui est gfintralement une
 
fosse de 1,5 m de profondeur.
 

Cinq ouvriers assisteront les agents pulvdrisateurs, en ouvrant des
bandes 9 travers les fourr~s denses, lorsque cela sera n~cessaire.
 

Le spfcialiste en insecticide sera charg6 d'expliquer et de montrer
l'organisat ion des act.vitds de pulv~risation, lea techniques de

pulv~risation, lea fagons di conomiser le temps de travail.
 

- 20 agents pulvdrisateurs A FR1S0/jour 1'400,001 

2 superviseurs a FR200/jour 350,00 

-. 12 ouvriers A FR100/ jour
(10 porteurs, 2.prdparateurs) Z.500,00 

4.250.00 

Insecticide A S9/ litre 70.000.00
Matdriel (pris en compte sous le para. 7.3) 
 ..

VMtements de protection 
 20000.f00

Fras de fonctionnement des v~hicules
 
(1 camion, I.vhicule leger) 
 5.000.00
 

Impr~vus - retraitement des foyers rdsistant-
 6.000.00
 
- endrolts rf-infest~s 
- fournitures mfdicales 

Sous-total 87.250,00
 

http:6.000.00
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7.7 	 Eradication de la trypanosomiase
 
Le coit de l'radication de 'a trypanosomiase ne peut pas Otre 

estimg A ce stade parce que" .es intervalles entre les traitements .i 
effectuer et 
le nombre de t~tes de bftai. ne sont pas connus.
 

Le facteur le plus important est la frfquence avec laquelle le
 
tra-tement dolt Atre appliquA. 
 . 

Quelques chiffres sur les coQts de diffArents rgimes trypanocide

sont donns en Annexe 4. Ces coats proviennent d'une tude dconomique

effectu~e dans un 
ranch situd dans l'arriare pays de la COte Kenyanne, et
 
portant sur !a chemioth4rapie pour I'dradication de la trypanosomnase du

b~tail. 
 Ces chiffres doivent 4tre pris uniquement comme indicatifs, du
 
falt que le coQt du mat.riel et des m~dicaments var!e de pays A pays. 
 De
 
surcroit les coQts de main d'oeuvre, de transport et de contr8le peuvent

6tre partagds lorsque plusleurs maladies sont trait~es en m~me temps.
 

Etant donn6 les conditions de !a zone 6tudi~e, les pertes estim~es
 
dues a !a trypanosomiase, si aucun trypanocide est utilisd, sont de 
SEU 989,93 par km2 avec une densitfi de 14,2 Unit6 EUtail Tropical 
(tBT - 500 kg) par km2. 

8. Rdcav-tulation des coSts $ U.E, 

Consultants 15.000 
Nettoyage du terrain 115.500 
Eradication de la regfn&rtion (essal). 
Eradication de -a rg~niration 
Etudes de la tsetse 

''.500 
109.500 
15.600 

Erad:'.ca.ion d ..a setts (pulvdrisation) R7.250 
Mat&r'e! pour les 6tudes de la tsetse 9.000 

Total gfndral 353.350
 

No-tes' (i) Aucun cost n'-st inscrit )our l'achat de vdhicules de
 
transport, ma-asin pour le matdrlel, !e secreta'rat et la 
supervlsLon g6ndrale. 

(!i) 	 Si l'radicition de la rdgdndration par herbicide n'est pas
sat-sfaisant-, le coat total sera rfduit 	de SE.U. loq.500.
Dans ce cas, U! .audrait prfvoir de couvrir lee coats 
correspondants A une 4radlcatlon manuelle, tous les 3 ans.
 



ANNEX 4
 

-REQUESTS FROM GOVERNMENT OF,RWANDA
 



REPUBLIQUE RWANDAISE 	 -Le26 1983Hal 
2b CARA - GENEVE 21-23 Mai 1984 

AVANT PROJET 
DE FICHE RESUMEE DE PROJET 

A. 	INFORMATIONS CENERALES 
.... NO Ref. 

1. Intitul4 du Projet : VALORISATION DU CHEPTEL ET AMENAGEMENT DU RANCH: 
do NASHO 

2. Lieu d'Information i Autour du La NASHO; au Nord-Est de 3a
 
Pr4feoture de KIBUNGO
 

30 Seoteur st Branohe d'activitd : 
 Secteur productif -Agriculture -
Mise en valeur des terres et des 
parcours pastoraux.

4. Ministbre do tutelle : Minist~re des Affaires Sociales et

du Developpement Communautaire


5o Organism. do Suivi dlexdcution: Minist6re de l'Agriculture et do

l'Elevage/Projet Bugesera-Gisaka.
 
Kigongo


6o Organism, do gestion 
 8 Ministbre de l'Agriculture et do

1'Elevage/Projet Bugesera.4isaka

Migongo
 

7. Durde dldtude et de rdalisation: 4 ans
 
8. Date souhaitable de ddmarrage " Septembre 1984 
9. Coft global approximatif t estimation FRW et US dollars constants a 

430'.250.000 FRW ; 4o626.000 US dollars.
 
S. OBJECTIP-SDU PROJET: 

10. Motivations: 
-	 L'Amdnagement du Ranch de NASHO permettra dvInstaller lea EleveujR6fu~i6s avec leurs troupeaux eatim4s actuellement & 12.000 tatede Betail & ramener h 7.400 tates pour tenir compte de la capaci"
d'accueil des terrrs de p&turages; 

- Combin4 avec la varolisation du cheptel, cet amdnagement entrain un mieux 9tre des Rdfugi6s eux-mdmes et deo populations rwandaistonvironnantes par la mise en vente de'leurs productions (lait
viandes); 

- La production escompt~e des animaux des r4fugi4s et de ceux despopulations locales manque de fa~on criante des moyens de trans
formation pour en faciliter 1 6Coulement;
 

- La situation 6conomique tant des Eleveurs rdfugi~s que despopulations locales plaide pour une intensification de 1'Elevage
dans cette zone aux conditions bioclmatques margnales sur Isplan agronomique;
 

- Enfin, dans Is 
 cadre de la protection de 1'Environnement, un
 
reboisement our des crAtes denud~es slavbre impdrieux.
 



C. DESCRIPTION SOMMAIRE DT PROJET ET ItOYENr- A ME.,ilJ EN OEUVRE 

11 Etudesnraables -'Ex6cutinnd e~udes en relations : Le 'yerrijfnr~ rwariclais disposeavec le Projet, Mais des Etudcs CompldnerntajiV,sont ndcessaires (Etudes arcnitecturales - Relevds topographiques...,0
 
12. Consistances du ProJet : 

Le Projet consiste
-
Construire un Deeping-Tank, 9 logements pour vdtdrinairesi des
abris-couloirs de traitement, Dix abreuvoirs en dur, untri du Bdtail, un Parc do01mi de chargement, un Abattoir, une laiterle,
un centre de traitement des peaux;
 
- In.*aller une Bascule pese-b~tail;
 
- Inst. ier des 
 cu'ltures fourrag~rcs d'appoLrat, Elaguer des arbre3aur 1200 Ha, Dbroussailler les rourres sur 5.600 Ha, Appliquer
utn Herbicide et un insecticide, Enchir les paturages avec du
Centrosema et du Brachiaria, reboiser 2.000 Ha de cr@tes denuddeS
 

13. Movens A mettre en oeuvre
 
- Sur base des Etudes disponibles au MINAGRI, La Direction du
Projet BGM sera responsable de 
la mise eu oeuvre des diff4rentes
phases du Projet. Certaines actions seront confides h des
Entreprises sp6cialisdes, d'autres seront ex4cutdes en rdgie avec.
les moyens du Projet.
Le Projet BGM ddtachera un mrdecin vdtdrinaire A temps partiel, i7ootechnicien, Trois techniciens vdtdrinaires, 
un technicien
Agronome, un technicien du g~riie civil, Onzp Infirmiers zootechn.
ciens-v6tdrinaires, un comptable et 60 agents d'appui.
II sera n
6cessaire dgalement de fournir des marques d'oreilles,
du matdriel vdtdrinaire, des graines de Centrosema et de Brachialrq
du matdriel d'abattoir3p des pots
ciment, du mobilier, cles produits v

lait, de la tuyauterie, du
4terinaires (Antibiotiques,
Acaricides, Trypanocides, Vermifuges, Sulfarnides, antiseptiques,
colorants divers 
..... ), 
un groupe dlectrogsne (20-30 KVA),
Pasteurisateur, une Ecrdmeuse, une Baryatte, des cuves d'arrivde
et de refroidissement du lait, un cong6lateur, Deux frigidaires,
 

un
 

un camion frigorifique, Trois v.hicules tout-terraids, Onze
motocyclettes, une Bascule pse-Btail at des prduits phytosani
taires anti-termites.
 

D. RESULTATS ATTENDUS : 

14. Effets directs et indirects du Projt 
sur es Refugi6s et sur les
populations rwandaises environnantes :Uo Projet ainsi conqu permettraode traiter 3.000 litres de lait par 
jour;


d'abriter un cheptel de 7.400 t@teide btail;

ode commercialiser 10 T de viande
 
par an;


ode Reboiser 2.000 Ha et d'4radiquet

la mouche ts6-ts6 sur 20.000 Ha.
 



L 

Z. 	 CONDITIONS DE FINANCEMENT 

15. 	Estimation du coat en 1983 o346.000.000
FRW; 3.720.000 Us dollars.
 
16. 	Echdancier de r4alisation :
 

1984 
 1985 
 RESTE 
 TOTAL
 
En FRW courants 1983 
 69.200.000 173.000.000 103.800.000 346.000.00
•En 	FRW oourants 1984 
 75.120.000 209.330.000 144.801.000 430.250.00 
En Dollars US courants1983 
 744.000 1.860.000 1.116.000 
 3.720.00
En Dollars US courants
1984 
 818.400 2.250.000 
 1.556.820 
 4.626.00
 

17. 	 R4partition des d4penses par nature d'activit4 at selon l'origine desbiens et services ndcessaires & la rdalisation du Projet : 

Etudes, expertise, formation : 5% soit 
231.300 US 
dollars
Constructions, dquipement 
 : 70% soit 3.238.200 
US 	dollars
Assistance, mise en route 
 :.25% soit 
1.156.500 
US 	dollars
 
TOTAL 
 100% soit 4.626.000 
US 	dollars
dont athats de biens et de services Rwundais : 
50
acihats de biens et ser'vices import~s 
 : 50%
 

F. GESTION 
ET 	ORGANISATION 
DU PROJET : 

18. 	 Fonctionnement du Projet i
Aprbs r6alisationg la direction du Projet BGM assurera le fonction
nament du Pr6sent Projet pour le compte du Gouvernement Rwandais
 

19. Evaluation des contributions locales et charges rdcurrentes
Le Gouvernement Rwandais mettra 	
:
 

la disposition du Projet des
,terrains ncesoaires & sa realisation. II exon4rera des droits de
douanes des importations des biens d'Equipement.

En attendant que le Projet r~alise autofinancement de son fonction.
nement, le Gouvernement RwandaJs apportera son appui au fonctionnement du Projet. Les charges recurrentes sont de l'ordre de
23 millions de Francs Rwandais par an soit 247.312 US dollars par an.
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PROJET D'AMENAGEMENT DU RANCH DE NASHO
 

PARTIE A:-, RENSEIGNEMENTS DE BASE
 

.	 Pays : RWANDA 

2. 	Lieu du Projet : Autour du Lac NASHO; ou Nord-Est de Ia Prdfec
ture de KIBUNGO, 

3. 	 Titre du Projet = Installation des Eleveures,(4mnagerent d'une 
Ranch). 

4. Date du d~but du Projet : FEV. 1983.
 

5.' Date d'ach~vement proposee : MARS 1988.
 

6. 	Service gouvernemental responsable des questions relatives aux 
rifugis : MINASODEO. 

7. Organisations chargies de la mise en oeuvre - MINASODECO/HCR/ 
MINAGRI 

8. 	Besoins financiers globaux : 1.414.982,3 US DOLLARS, 

9. 	Catigorie de personnes Z assister : R'fugids Eleveurs.
 

10. Ccte'orie dlassistance a fournir : Aminagement d'un Ranch pour
 
7@428 t~tes de b6tail.
 

PARTIE B -DESCRIPTIF ET JUSTIFICATIFS
 

1 	 Historique. des localit6s 

Le 	Ranch do NASHO fut congu au d6part pour abriter un Ranch adminis.
 
tratif gdre par le Projet Agro-pastoral BUGESERA - GISAKA/MIGONGO. 
Par la suite, les orientations de ce ranch furent modifides au profit d'
 
un 	ranch collectif pour les 4leveurs locaux.
 
Le ranch comprenait alors un centre technique, un deeping tank et un cer. 
tain nombre de couloirs de traitement contre les tiques ainsi qu'un r'
seau de pare-feux sur une partie de la zone du Projet. 

Avec l'arrivge des Eleveurs refugi6s ougandais, cette zone fut gele
 
pour sauver leurs animaux qui commengaient 6 mourir au MUTARA. Le b~tail
 
existant dans la zone fut donc evacui vers RUSUMO (Station d'Elevage) pot
 
ceder la place aux nouveaux arrives.
 

A l'heure actuelle, la zone a une superfide de 8000 Ha paturables el 
ne pout abriter que 7.428 tOtes de bdtail si toutefois les. am~nagements 
proposes sont realisis. 
Le souci majeur du projet consiste a sauver 1e maximum possible des ani
maux refugies. Ceci implique l1amelioration des pAturagesg la creation
 
d'un certain nombre d'investissement pour permettre la gestion du chep$eI
 
et des pturages etc.. V.
 
Les charges r'ccurentes devroient Stre supportees oar les 4leveurs eux



m~mes apr~s un fonctionnement de cinq ans du Projet.i
 

2. Besoins pour ce Proiet
 

Il s'agit de financer les rubriques suivantesi .i
 

2.1. Investissements
 

Les investissements " r~aliser tiennent compte du grund nombre
 
d'animaux presents dons la zone. 
Il s'agit donc de construire ur/deeping
tank, des couloirs de traitements et leurs abris, des abreuvoirs ainsi
 
que la finition du r'-eau do pare-feux.
 

De m~me, pour permettre au troupeau do 7.428 t~tes de vivre et de

produire dons de bonnes conditions, il faut enrichir los paturages, 4li
miner los buissons et cultiver de nouvelles cultures fourrageres d'ap
point.
 

2.2,. Fonctionnement
 

Le fonctionnement comprend Les charges de personnel, des entretiens 
divers (Pare-foux, pistes., cultures fourragbres, ... ) ainsi que les 
produits et le matdriel vdt6rinaires. 

Le Gouvernement ne pouvant pas supporter toutes cos charges ot 
la
 
situation financi're des refugi4s no pouvant pas en supporter le coOt,

il est propos6 que le projet soit support6 par une source do financement
 
ext~rieure pour une duree de cinq ans.
 

3. Projes ant~rieurs
 

Le Ranch de NASHO initial etait un Ranch g~r6 par le Projet B.G.Me
 
sur financement conjoint BADEA-IDA. 
Il avait pour objectif principal

l'engraissement de jeunes Taurillons-Bouvillons jusqu'b l'age d'abattage.

Par la suite, l'engraissement de taurillons-bouvillons fut juge non
 
rentable et slen suivit un desengagement progressif du Ranch administra
tif pour en faire apres complament dtinfrastructures un Ranch collectiF
 
pour Eleveurs locaux. 
L'arrivge des R~fugids ougandais devait bouleverser
 
los perspectives alors arr~t~es.
 

En 1967, fut cr'6 par I'A.I.D.R. ' Rusumo un ranch naisseur avec 
commo objectifs la fourniture de g~nisses amnliorees aux paysans locaux 
ainsi que la production de males pour la boucherie. Le Ranch do RUSUIO 
est appel b subvenir b ses besoins en realisant d~s 1985 des recettes 
de i'ordre de 18.000.000 F.RW couvrant ainsi 
sos ddpenses tout en renou
velant son mat6riel et on realisant des benefices.
 

4. ASence d'exdcution
 

Le MINAGRI (Minist6ro de l'Agriculture et de l'Elevago) par L'inter
mediaire du Projet agro-pastoral BUGESERA - GISAKA/MIGONGO est tout indi
qu6 pour executer ce nouveau Projet. Llexperience acquise dons la gestion

du Ranch de Rusumo est un gage pour le succ~s du Ranch de NASHO.
 



PARTIE C a DESCRIPTION' DU PROJET
 

1. 2 ectifs du Proaet
 

Le projet a pour objectif l'installation des Rdfugis-Eleveurs
 
dons lo zone do NASHO,
 
Pour ce faire, it est ndcessaire de completer les infrastructures exis
 
tantes ain do permettre l'exploitation rationnelle d'un troupeau do
 
7.428 totes do Bdtail.
 
Pour attaindre cot objectif, lea infrastructures compidmentaires b
 
rdoliser sent a
 
-	 Los constructions (Deeping-tank, logements du personnel, abreuvoirs 

abris des couloirs do traitoment). 

- La finition du complex. pare-feux.
 

- L'installation des cultures fourrogbres d'appoint.
 
-	 La fourniture d'un matdriel vdtirinaire pour los soins du bitail. 

Enfin, le pr6sent projet prdvoit des frais do fonctionnement consis.
 
tant en frais do personnel, frais.de bureau, preduits v6t6rinaires etc...
 

2. Doscription do l'Assistance b fournir ear secteur at come ants 

2.1. Constructions "
 

Deeping-Tank' - VV 	 2 500 000.- FRWJ 
Neuf logements pour vdtdrinaires a 13 500 000.- FRW 
Abris couloirs - - " 720 000.- FRW 
Dix obrouvoirs en dur , 2 4 000 000.. FRWV 

Finition 	complexe pare-feux ------ 200O.00.- FRW
 

TOTAL 21 20.900.000.- FRW
 

2.2. Am6lioration, Enrichissement des optureges at Sant4 animals
 

2 C'jltures fourragbres d'appoint a 3.600.000o- FRW
 
Elagoge sur 1.200 Hectares t 12.000.000,- FRW
 

.2.3 Enrichissement avec centrosema sur
 
11 .000 Hectares : 2OO.OOOQ- FRW
 

• 2.2.4. culturaux r.- a #0."Travaux 	 'wr i0.000.- FRW 
5. Sant6 animale (MATERIEL D'EQUIPEMENT VETERINAIRE) :

2 	 .5 Microscopes = 4 x 80.000 . '- a 320.000,- FRW 
. Petit motgriel divers.- - a 250.000.- FRW 

.2.. . rgaLAr~x Aco 150,000.- FRW 
q6W.L~~)0G TAL 22a - 16.720&000.- FRW 

2.3. 	Fonctionnement qdngral annual
 

2.3. 	 Personnel d'encodrement technique (Salaires) 11.? 
Chef de Ranch A2 a 24 500 x 12 1 - r: 29400O.- FRW 
Chef de Ranch adjoint A2 - 15 000 x 12 - 180.000.- FRW 

3 Vgtdrinaires A3 - 12.C0 x 11 x 12 -x...-'.'v, '1.564.000.- FRW 
.3. Cpitas tous travaux: 6 000 x 2 x 12 - . 144.000- FRW 

. Indemnitds diverses (Phormocie, Prime) t 610.200.- FRW 
2.3.2 	 Main-d'oeuvre permanent. (salaires) a
 

Gardiens de centres do zone
 
(175 x 30 x 5 x 12) a 315.000.- FRW
 

\2o.3.2.2. Main-d'oeuvre Aspersion
 
(125 x 30 x 45 x 12) -" t 2.025.000.- FRW 

oo., / ooo 
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---------- ----------- ----------------- --------

.3. Frais de bureau I80.OO,-FRW
 

2. 4. Entretien Pistes 
Entretien cultures fourrag~res 
Produits vete'rinaires 

: 200,000.-FRW 
400.OO0.-FRW 

1O000.O.-FRW 
Entretien des Pare-feux . 200.OCO.-FRW 

63. Fonctionnement vehicules (2P.U., + 5 Motos): 2.450.00.-FRW 

TOTAL 23 18.482. 200. -FRW 

TOTAL GENERAL (21 + 22 + 23) 56.122.200.-FRW 

PARTIE 0 : BESOINS FINANCIERS
 

1. Totaux des besoins financiers 1.414.982,3 US Dollars 

2. Besoins et Sources 2 ossibles de financement_ear annie civile
 

ANNEE GOUVERNEMENT COMMUNAUTE INTERN. TOTAUX (US Dollars)U.S. Dollars U.S. Dollars ---------

1983 p.m. p.m. p.m. 

1984 22.391,5 266.872 289.263,5 

1985 22.391,5 259.038p2 281.429,7 

1986 22.391,5 259.038,2 281.429g7 

1987 22.391,5 259.038t2 281.429o7 

1988 22.391,5 259.038g2 281.429t7 

TOTAL 111.957,5 1.303.024,8 1.414.982,3
 

3. a des. diffrents~volets etBudget allou6
 

Les depenses du Gouvernement concernent les salaires du Personnel 
d encadrement . ................................................................... 111.957,5 US Dollors 

Les autres ddpenses concernent les investissements realisables en cinq
 
tranches (saul materiel vet4rinaire ochetr d*s le debut) et le fonction
nement non support6 par le Gouvernement;
 
d'o D penses support'es par la communaut4 internationale
 
Internationals a ............................................................... 1.303,024,8 US DoDars
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No do II [ 7A&. 

FICHE DE PROJET
 

1.DMFRMTIONS GENERAIES 

1e Intitul4 du projet: Alimentatioan eau potable (en deux phases);

2,Lieu d'implantation 
 i Nasho; au nod-est de la Prd4ecture Kibungo; 
3. Seoteur et branche d'aotivit6 i 

-
seoteur xelatif aux conditions d'accueil, de s6joui' et de vie 
des populations zf1ugigss 

- sous-seoteur d'accusil, d'am~nagement de bases de vie et de
 
satisfaction de besoins essentials
 

4. Ministee de tutelle: Ministbre des Affaires Sociales et du Dveloppemenl 
Communautafre.
 

5. i'rawisme d'ex4oution s inistbre des R-ssources Naturelles 
6. Oanime de gestion : Pxojet BGESERA.GIaI&-MIGWGO. 
7. Dur6e d'6tude et de rzalisation: six mois 
8. Date souhaitable de dmarrage : septembre 1984
 
9. Coat global approximatif : estimation en FRW et $ US constants I084 S

705 millions FRW; 0,77 millions $
 
dont : phase I (dars l'im6dlat) : 35 millions FRW; 
 0,58 millions $ U. 

phase II : 35 millions FRW; 
 0,39 millions - U.' 
T o t a 1 : 70,5 millions FRW; 0,77 millions $ U 

B.OBJEC,.S ETCoNTXrTflUPROJET ,
 
10. Motivations du projet :
 

la region de Nasho, 
 et plus ep4 cialement lea localit4s d'implantaton des 
rdugies, souffre d'unetra grave p~nurie en moyens d'alimentation en eau
potable des populations et des troupeau., Ces localit6s ooncernent une populati,
do quelques 40.000 personnes, dont 5.000 r4I'ugis usandais possesseurs d'un 
troupeau de 12.000 bovins. 
Dans l'6tat actuel des choses, il eat n4cessaire de faire des d~placements de 
Plus de 10 km en Aoyenne, pour trouver des points d'eau qui risquent de tarir 
lota de la saison sbche. 

C. fESCRIPrION SOIv%IRE DU ROJET ET MOYENS A METTRE EN OEUVRE s 
11. Etudes pr~alables:disponiblo au nrivoau du Ninistbre des Ressou.oeI 
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12. Consisance du projet i 
Il piojet eat r6parti en deux phases selon lea urgences t 
fPhse I a -Achbvement des adductions B et C dans le cadre du projet ago

pastoral du BueserB-GiIa..Iagcngo
 

- Construction de 20 r~servoixs de 
4 m3 chacun, en du;
 
- Construction de 8 abreuvofra 
 de 4 m3 chacun, en du 
- Pose do 8 bornes-fontaines; 

-Rlisation d'une nouvelle adduction en complement des adduotions 

B et C. du projet Bugesera-Gisaa-Migongo. 

PUeS II: - Captage do deux sources distinctes ayant reapectivement des dbits 
de 2 litres/seoonde et d'1 litre/seconde, adduotion & partir de
 

ces deux sources & laide d'une oonduite de 30 Kms
 
- construction de 15 r6servoirs de 4 m3 chacun, en dur;
 

- construotion d'un r~servoir central de 200 m3, en dur.
 

13. Moyens -Nmettre en oeuvre s 
I&r6alisation du projet sera confie A un entrepreneur spdoialis dans ce 
aecteur d'activitd. 

D. RESUILEATS ATTEIDUS : 
14. Effets directs et indirects du 	projet sa= lea rdfugids et sur .lea popul r 

tions rdandaises environnantes : 

Phase I : alimentation en eau potable des r6fug16s et do leurs troupeaux. 
P1se II: alimentation en eau potable des populations et du btail des rfUgie'!
 

et des populations rwandaise avoisinantes.
 

E. COTlITIONS DE FnINOENEW 

15. Estimation du coft en 1983 : 63,5 millions de FRW; 0,7 million 8 U.S.
 

16. 	 Echancier de r~alisation 2
 
Unit6s1 Millions FRW et de $ US
 

.. .1284 1985 Reste Total
 
en FRW constants 1984 70,5 - - 70,5
 
en FRW courants 	 70,5 
 - - 70,5
 

en $ US constants 1984 0,77 - 0,77
 
en $ US courants 0,77 
 - - 0,77 
- i i 

i_____ 

"'/"" 	 i
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17, UPRrtition des dpenses Parnature d'aotivit6 et selonal'origine des 

blens et services ncessaires &la rdaliSation du projet t 

.en millions 9 US oflwT2nts, 1984 
Etudes, expertise, formation -
Construction, 6quipements 8 100% 0,77
Assistance,mise en route % -

Total 
0,77 

dont achats biens et services zwandais 
 I 100% 
achkts biens et services import~s 2 _ 

1. GSTION ET ORGANISATION Du PROJ 

18. Fonctionnement du projet a 
Ce projet s'intbgre danes celui agro-pastoral r~gional du B.G.M. 

19. Evaluation des contributions locales et charges r6ourrentes I
 
Le projet B.G.M. pourvoiera aux frais d'entretien.
 

Go ETUIfES EXISTANTES, 

20. - 6tude adduction d'efu B et C 
- 6tude adduction oompl6mentaire d'eau  nouvelle
 

disponibles au MXist~re des Ressouroes Naturelles 



' ."PROJET ERADICATION 
DE 	 LA MOUCHE TSi-TSE
 

PARTIE'A : RENSEIGNEMENTS -DE :BASE
 

., 	Pays : RWANDA
 

2. 	 Lieu du Projet : Autour duLa NA'SH; ou Nord-E o Prfecturo
 
do KIBUNGO.
 

3. 	 Titre du Projet : Eradication.de. la mouche ts4-tse.. 

4. 	 Date do d4but du Projet : MARS 1984.
 

5. 	Date dlachevement du Projet :JUIN1986.
 

6. 	Service Gouvernemental responsable des questions relatives aux
 
R~fugies : MINASODECO
 

7. 	Organisations charg4es de la mise en oeuvre : MINASODECO/HCR/MINAGRI. 

8. 	Besoins financiers globaux . 438.853 US DOLLARS
 

9. 	Categorie de Personnes b assister : Rg.fugi4s-Eleveurs.
 

10. Categorie d'Assistance " fournir : Eradication do la mouche tse-tse,
 

PARTIE B : DESCRIPTIF ET JUSTIFICATIFS 

S. Historique des.Localit's
 

C'est en 1977 que d~buterent les premiers travaux d'6radication de
 

la mouche tsd-tsd. Ces travaux comprenaient le Fly-Belt de RUSUMO ainsi
 
que-le Corridor dit "AKAGERA" allant de Rusumo au Sud du Parc National
 
de l'Akagera au niveau du Lac NASHO.
 

I1 y out alors interruption sous les protestations des 6cologistes
 
mal 	inform's et ce n'est qu'en 1978 que reprirent les travaux apres
 
assurances donn'es par les analyses effectuees par le Centre de Recher
che 	de Phytopharmacie do GEMBLOUX d'une part et par le Laboratoire de.
 
Toxicologie.de 1'UNIVERSITE DE GAND d'autre part quant b l'innocuit4 de
 
la mdthode utilis6e. 

Les travaux do 1978 no furent pas suivis par un traitement indispen
sable des gttes r'siduaires.
 

En 1979, une 4quipe de lOISAR devait constater lo presence de quel
ques gttes residuaires de Gl. pallidipes (Fly-Belt de MPANGA) mais aussi
 
de vastes zones infestees do Gl. morsitans Westw dons le Corridor AKAGERA
 
et quelques g~tes dons la cuvette de RUSUMO.
 

Lo pulvdrisation b la dieldrine fut entreprise alors en 1980 mais
 
no fut pas complete foute de produit.
 

En 1980-81, ce sont les travaux d'entretien des Couloirs anti
glossinaires qui eurent lieu (3.560 Ha),
 



u
2. .esons .......
 

A l'heure actuelle, toute la zone infest4e de Glossines comprend
 
une bande 6 RUSUMO le. long de la riviere AKAGERA dons le Couloir anti
glossinaire de RUSUMO, le Corridor AKAGERA depuis le Nord-extrame du
 
paysannat de RUSUMO jusqu'l KAGESE, le couloir anti-glossinaire en bor
dure du Parc National ainsi que la zone autour des Lacs NASHO-RWAMPANGA
 
et RVEHIKAMA.
 
Ces zones sont infest~es de Glossina morsitans Westw et dons les fourrA4
 
entourant les lacs par Glossina pallidipes.
 
1l faut signaler ici que le PARC NATIONAL est infest6 dons so totalit6
 
ainsi que l'Ouest Tanzanien tout au long de lo rivi~re AKAGERA.
 

Le present projet tient compte des d~boires pass6s et cherche *
 
combiner plusieurs m'thodes de favon b protdger la zone des sources
 
d'infestation ext6rieures (Porc National - Tanzanie).
 
Les methodes ici pr'conis'es tiennent compte des observations et des
 
recommandations d'une mission FA.O. (Mr LEROUX .- Oct. 1981) pour une 
6radication plus ou mains definitive. 

..121t ant~rieurs
 

11 y a eu des tentatives de traitements mais aussi incompl6tes les 
unes que les autres .(1977, 1978). 

4. A22.ned'Excution
 

L'Institut des Sciences Agronomiques du Rwanda (ISAR) possede un
 
personnel qualifi' pour la prospection et lo pulverisation.
 
Par ailleurs, le Projet B.G.M. emploie Lin Docteur V~t~rinaire qui a sui
vi un cours des Sp6cialistes de l1a lutte contre la mouche Ts'-Ts6 et la
 
Trypenosomiase.
 
Ainsi 1s Minis±ere de l'Agriculture et de l'Elevage par l'intermediaire
 
de l'Institut des Sciences Agronomiques du Rwanda et du Projet BUGESERA
 
et GISAKA/MIGONGO peut assurer l'execution du Projet.
 

PARTIE C : DESCRIPTION DU PROJET
 

Cette methodologie associe l'effet de la pulv~risation d'un insec
ticide avec la modification du biotope de la mouche ts6-ts6. De mgme la
 pose des pneus dons les Couloirs anti-glossinaires aurait pour effet la
 
reduction du passage des glossines a*travers elles.
 

Ainsi d6finie, cette m6thode de lutte preconise les actions suivan
tes.
 

a - Pulv'risation de Dieldrine do mani6re selective dons les zones de 
repos permanents des glossines. 

b - Dbroussaillement suivi d'application d'un herbicide systmique 
pour contrSler la vegetation des couloirs anti-glossinaires ainsi 
que celle favorisant la reproduction des mouches. Ce contr8le per
mettrait 4galement l'augmentation des surfaces paturables par les
 
animaux.
 
Comme dans toutes les campagnes de lutte anti-ts6-tse, une dquipe
 
pour determiner les zones 'apulv~riser est necessaire. Celle-ci /ri
 

. - --- . .. .... ... *I - - - /to 



Le prisent projetprevoit pas l'achat d'un vehicule maiS au cGs
 
o6 les autres operations dans la mgme zone ne peuvent pas mettre " la
 
disposition de l'action tse-tsg des moyens logistiques, il faudrait
 
prevoir l'achat ou location d'un pick-up tout terrain et d'un camnion.
 

1. Description de l'Assistance "afournir L ar corposants
 

1.1. Nettoyage du terrain
 

1.1. Personnel d'Encadrement pour 	4 equipes de 60 travail
leurs chacune . (sur 16 mois)
 

V/ 4 x 200 x 25 Hj/mois x 16 '320.000.- FRW
 
V 1.1.2. Main-d'oeuvre (1600 Ha)
 

6 0100 x 60 x 4 x 25 x 16 9: -i000 - FRW 
1,M3 Matdriel (machettes - Hoches) 600.000.- FRW 

1.1.4. 	 Divers forfait 300.000.- FRW
 
TOTAL 1.1., 10.820.000.- FRW
 

1.2. Application de l'herbicide
 

W12.1 Superviseurs : 2 x 200 x25 x 4 	 40.000.- FRW
V12.2. Pulv4risateurs (porteurs)


y8 x 150 x 25 x 4 : 1.200.000,- FRW /
 
VI2.3. Herbicides (TORDON 101)
 

5160 x 5 x 900 :23.220,000.- FRW
 
/1. 2.4.	 Pulv4risateurs : 40 x 15 000 600.000,- FRW
 

Matgriel divers 50.000.- FRW
 
Fonctionnement Comion 500,000O- FRW
 

---- 00- R
 
TOTAL 1.2. 25.610.,000.- FRW
 

1.3. Etude de la Tsg-ts4
 

\.3,1 Responsable de l'4quipe : 15 000 x 9 135.000.- FRWtI 
1*3*2* 6 Assistants : 7.500 x 9'x,60.0. R 

"1 .3.3. Indemnit4s (50 % des Soaaires) : 270.000.- FRW v 
'\1.3.4. Fonctionnement d'1 P.U. - 4 WD 750.000.- FRW
 

TOTAL 1.3. 1.560.00O.- FRW
 

1 4. Apllication d'Insecticide
 

4.1 Superviseurs : 200 x 2 x 75: 30.000.- FRW L 
.4.2 Pulverisateurs : 150 x 20 x 75 225.000.- FRW 
e4,4,3, Ouvriers : 100 x 12 x 75 * 90.000.- FRWV. 

Y/.4.4.
\ 5 

1.4.7; 

Insecticides 
VAtements de protection 
Fonctionnement vehicule, 
Imprevus : 

700.000.- FRW& 
200,000.: FRW L/ 
500.000. FRW ./ 
600.000.- FRW V 

TOTAL 1.4. 2.345.000.- FRW 

TOTAL GENERAL (11 + 12 + 13 + 14) -	 40.335.000.- FRW 
- ,.. .-. ,u 	 "9 

PARTIE D : BESOINS FINANCIERS
 

1. Totaux des besoins financiers 	 : 438.853 US DOLLARS
 



PROJET VALORISATION DES PRODUITS LAITTERS
 

PARTIE A : RENSEIcNLMENTS.. DE. BASE
 

1. Pays : RWANDA
 
2o Lieu du Projet :,Autour du Lac NSHO; ou .rd

do KIBUNGO
 

3. :Titre du Projet Valorisation'des Produiltb laitiers ,
 

4. Date de d6but du Projet ; JUIN 1984.''
 

5, Date d'achbvement du Projet :JUIL. 1989,
 
6. 	 Service Gouvernem.ental wesponsable des quet ons relatives aux
Rdfugi4s MINIASODECO.
 

7. 	 Organisations cn_.rg6es de la mise en 
oeuv,'I : MINASODECO/HCR/MINAGRI 

a. 	 Besoins financiers globaux : 368.130 'US LOLLARS
 
9. 	 Catdgories do pursonnes 21assister 
: E 	R6fugi4s-Eleviurs de la Rdgioi
 

10. 
Cat 	gorie d'ossistance a, fourni.lr :Assainissement du chepte'l + Lait. rie. 

PART:IE B 	 ET
: DESCRIP'TIF JUSTIFICATIFS
 

1.4 	 Historique des localitds
 

La zone do NAS-.O 6tait jusqu'ici vide d'animaux d'd1evage.

Quelques" deveurs cla pluteaux do Nyarubuye venaient faire paltre leurs
 
animaux en saison sbcne, Depuis l'installation du Projet Agro-pastoral

BUGESERA - GI3AKA/M!.:,.JNGO dons une 
Partie de cette zone, cette habitude
 
avait momentangment o'..paru.
 

Des llurrivge ues Refugies ougandais, les anirnaux B.G.M. qui y p&
turalbnt ont 4t4 transfer6s.au Ranch'BG.M. du RUSUMO.
 

2. 	BesoinsSUr cs 
proet
 

Le present pro3et cherche 6%valoriser les produits laitiers de la
 zone. Pour ce faire., 13 r,'cessite d'une laiterie s'impose.

Capendant, pour obteni.- des produitLs do qjalit' il est 
indispensable de

veiller 
6 l'dtat sanitoaire des animuux soeciaement en ce qui concerne
 
les maladies *ransmis',.bles ' l'h,,,me. .or, dii.xstage de ces maladies
 
est donc a organiser.

Enfin, l'bugmentation do 
la oroduction imphque i'arnlioration gnitique
du cneptel par croiemet ovec des racea exotioues dej6 acclimatdes dons 
le pays (JERSEY - SAH1,,AL). 

http:fourni.lr


.*o.rrj~ anterieurs
 

Ii y a eu une tentative s rabrication du-Beurre a NYARUBUYE,
Ce projet tait modeste mai s a demontre qu'i1 >.
' y avait dos possibilitdsinteressantes. 
11 a 4chou6 fauterd'encadrement technique. 

4. Agence d'ex4cution
 

Le Ministere de l!Agriculture t'de l'Elevaqeaffcteritun
 
technicien laitier sous supervision de la Direction du Projet BUGESERA
 
GISAKA/MIGONGO. . .t r 


PARTIE C : DESCRIPTION DU PROJET
 

1. Objectif du pr22e 

Le Projet a pour objectif de fournir aux 4 leveurs-r4fugi~s des possibilit6s de vivre d4cemment de leur Eleva,;e er, valorisant la production

laiti~re de 
leurs animaux.
 
Les habitants du paysannat de Rusumoauraient aussi ainsi 
un outil de
transformation de la production laiti~re de leurs animnaux.
Le Projet laitier traiterait 4galement le lat Provenant do la Station
d'Elevage (Ranch) do PUSUMO qui 
a 1'intention de constituer un noyau

iaitier de 200 vaches.
 
De migme, 
les 41eveurs de Nyarubuye en profiteraient.
 

A terme donc, cette laiterie serait appel~e 
' traiter leS quantit6s

suivantes et par jour
 
- 700 ,itres de lait en provenance de Rusumo( :
 -OO litres de la+.t en provenance des plateaux do Nyarubuyo 
7.
 
- 2iUO0 litres do lait des animaux des Rdfugies de Nasho
- 100 litres de lait des animaux du Paysannat de Rusumo;
soit un total do 3.000 l;tres de lait par jour St a terme.
 

2. Descrietion do 'Assistance 6 fournir ear 
com2osants
 
Le Projet laitioer aura ainsi trois phases succesivesdansle
 

temps: 

Phase I :.Assainissement du cheptel
 

Cette pnase est indispensable pour d~pister et 'biminer certains
animaux portoursId 
 malad.es dangereuses et, transmissibles ' 1'honne par le lait . I s'agit essentiellament de la Brucellose et de la Tuber
cubo-6at*
 

Phase II 3 Amelioration dn4tique
 

Pour permettre un accroissementde la productivite du cheptel
Ankolb, 1'introduction du song exotique type Jersey-Sahiwal s'avre
 
n6cessai re.
 

Phase III : Traitement du1ait
 

Enfin, 
le vait p'oduit par ls Ebevours devrait subir uno pasteurisati
 
au inoins avant d'8tre livr4 ' aborfsomiation ou avant 49 subir d'autres
 

http:malad.es
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2.1. Assainissement du chep.el
 

* .1.1. ],entification des animoux (marques aux
 
oreilles) 250.000.- FR"J
 

2.1 .2. 	 Tuberculination 5O.0.- FRW
 
2.1.3. 	 Recherche de la BruceIlose(yh6oT " T 250.000.- FRW
 
2.1.4. 	 Indemnisation des Eleveurs (bates reconnues 

atteintes) - 5O0/animal - 30 :18.000.000.- FRvj 

TOTAL 2.1. 	 19.000.000.- FRW
 

2.2. Amelioration gqn4tigue + Sanitoire
 

2.2.1. 	 Introduction de g0niteurs laitiers (Jersey-

Sahiwal) : 1.575.000.- FRW
 

2.2.2. 	 Vaccination antibrucellique (sur 5 ans) - 750.000.- FRW 

TOTAL 2.2. 	 2.325.000.- FRW
 

2.3. Tr. itement du lait
 

2,3.1. 	 Laiterie (200 m2) 2.000.000.- FRW
 
2.3.2. 	 Pasteurisateur 
2.3.3. 	 Ecr4meuse j Cco FRW 
2.3.4. 	 Barrate
 
2.3.5. 	 Conglateur 6 petrole 200.000.- FRW
 
2.3.6. 	 Frigo ELECTROLUX 150.000.- FRWN
 
2.3.7. 	 Mat4riel divers 100.000.- FRW
 

TOTAL 2.3. 	 .- FRW
 

2.4. Fonctionnement 	 5 -Vo Mo 

2.4.1. Personnel (1 A2 + 8 manoeuvres) 552.000.- FRW 
2.4.2. Fonctionnerept vehicule 1.000.000,- FRW 
2.4.3. Divers 300.000.- FRW 

TOTAL 2.4. .1.852.000.- FRW 
ummm ml m mmlmu m m Im 

TOTAL GENEPAL (21 * 22 + 2> + 24) 28.427.000.- FRW 

PARTIE D ; BESOINS FINANCIERS 

I , Totaux des esoins financiers 

2. Besoins et '3ourcespossibles de firancement oEr ann'e civile
 

ANNEEUGOUVER	I NEENT ' " DOLR TJTAUX (us 
- US DOLLARS .US DOLLARS 

ANNEE. 	 CMUNAUTE INTERNAT DOLLARS
 

1984 6.006 239.636 	 245.642
 
1985 6.006 15.776 	 21.782
 
1986 6.006 15.776 	 21.782
 
1987 6.000. 51 .1 6 	 57.142
 
1988 6.006 15.776 	 21.782
 

-- ~--------------------------------
TOTA. 30.030 	 1 338.100 1 368.130
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3. Detail des diffe-ents volets et Budget al1ou6
 

Asso 4nissment du cheptel : 206.724 US DOLLARS 
Amelioration g~n~tique : 25.296 US DOLLARS 
Traitement du lait : 35.360 US DOLLARS 

Fonctionnement 100.750 US DOLLARS 

TOTAL 368.130 US DOLLARS
 



SUPPLEMENT 2
 

Of 
RWANDA RSFUGEE RESETTLEMENT PROJECT PROPOSAL
 

Africare has prepared this paper in response to the
 

concerns and questions, as recorded by Africare, raised
 
in the USAID review of the Rwanda Refugee Resettlement
 
Project on September 1, 1983..
 

Given the delicate nature of refugee resettlement,
 

the primary focus of the project must be to create a
 
sense of community among the refugees and to create a
 
basis within this community for the evolution of economic
 
activities. The goals of the project, economic self

reliance through the development of agricultural and
 
pastoral activities, remain the same. However, given
 

the complexity of the endeavor, the concern was that the
 
stringent economic criteria against which the projects.
 

success is presently to be measured may be unnecessarily
 

restrictive in that they could push certain economic.
 
activities upon the project beneficiaries before they?
 
have been adequately prepared.
 

All refugee situations, by their'very nature, tend,
 
to be fluid and unpredictable. To assure appropriate
 

support and adequate flexibility of the project to
 
respond to the needs of the refugees, Africare proposes
 

that the project be reviewed on a quarterly basis by the
 
Technical Assistance team. Such reviews will determine
 
the progress of the refugees in terms of the development
 
of a coherent social setting, creation of a basis for 
..
 

economic evolution, and their integration into the larger
 
Rwandan socialsetting. This:will'iallow Africare to
 
identify changes in the refugee situation, the nature of
 
which cannot be predicted at'this stage. This change in
 
approach-necessitates a new configuration of technical 



assistance,in the project. The strengthened technical
assistance team will monitor and assure an adequate
 
,flow of goods and services tothe refugees. In doing 
so, they will play a -critical role in consulting with 
and advising,the Jvarious GOR agencies on the appropriate

ness and adequacy of-their support tothe refucrees.
 

Consolidation''Phase
 

The purpose of the consolidation: phase is to assure 
that the transition from dependency to self-sufficiency 
on the part of the refugees is giVen'full support by 
.the GO.R'and project resources. Eliciting and maintaining 
a sense of community, self-initiative, and involvement in 
the Rwandan social setting will be.considered priorities
 
during this phase., This transition period cannot be
 

estimated preciseiy.. However, it will be shortened to 
the extent that the refugees' expressed desires for
 
settling in and working are supported by social and tech

nical services,provided by the GOR, Africare's technical 
assistance will be key in assuring that these requirements 

are met.-

The project will be coordinated .by an Advisory Com
mittee comprised of representatives of the Ministry of 
Agriculture, Ministry of Social Development and Community 
Affairs, UNHCR, BGM, Red Cross, Ministry of Health.,
 
and the refugees. The Social Scientist and the Project
 

Manager will sit on the committee for the project. The
 
committee will meet regularly to coordinate GOR services
 
and will serve as a forum for refugee needs and concerns
 

to be expressed to the GOR .
 
Oneof the initial activities of the Advisory Commit

tee will be to determine the participant selection process. 
Following discussions with the refugees, participants will 
be chosen from among those families expressing a willing
ness to be resettled under the project, All participants
 



must sign a contract agreeing to comply with herd levels,
 
:rotationalgrazing and other key elements of the project.
 
The contract"should reflect'the land tenure arrangements
 
agreed upon between the GOR and UNHCR as indicated in
 

item 4, telex Kigali 82955.
 
Africare will work:with UNHCR and the GOA to assure:
 

that basic.,services continue to be provided and that
 
all efforts,are made to develop a community that is 'fully
 
'integrated into .the surrounding Rwandan setting. Emphasi
 
will be placed on the refugees accepting as much
 
responsibility.for the improvement of their situation as.
 
possible. The Africare social scientist will ,in concert
 
with UNHCR and GOR, conduct an in-depth examinat'ion
 
of the past and present social structure .of the refugee,
 
community. Discussions will be held with the refugees
 
on the appropriateness of various ways of organizing
 
as a community. Also elicited will'be the services they.
 
consider a priority and their suggestions-as to how
 
to achieve their notion of community. As much as
 
possible, self-help will be encouraged to accomplish
 

their goals,
 
Experience in otner ±aivestocic projects has; shown that,
 

a key element for success 
isthe active par icipation 0.
 
a local peer organization. In this project, such an
 
organization will 'control numbers of cattle using the
 
land, organize against brush fires, deal with water
and .land violations within the community, organize: ,self
help activities, and be another mechanism >for the community
 
-to deal with project and government authorities. This or
ganization will be made up of one represent Iative for: each
 
20 families.
 

The local peer organization Will establish rotation
 
systems and determine when to change pastures once the pas
ture management system is in place. The organization will
 
also make recommendations concerning the maintenance and",
 



i',mprovement of the pastures and the water systems. 
Mem
bers of the community will be encouraged to appear
 
before the group to recommend changes to the existing
 
systems and to express grievances. The organization will
 
censure or otherwise control violators of the community
 
regulations as decided upon by the community, project
 
officials and the GOR. 
It is possible that the organiza
tion could form the,basis for a future cooperative or
 
credit union once economic activities have taken on 
a
 
'large enough scale. 
One of the Africare Technical
 
Assistants will 
serve as advisor to the organization.
 

As part of the consolidation phase, the participants
 
will be organized into groups of 20 families, which will
 
occupy each:ranch. 
Each group will choose a leader to
 
represent them on the local peer organization.
 

After the establishment of an Advisory Committee,
 
a Master Plan will be prepared with the assistance of the
 
Africare Engineer. 
 The plan will include a topographical
 
survey of the area and a soil study. A scaled drawing
 
.will be produced which will designate'the housing areas,
 
forestry and cropping sites, water points, pasture, and
 
roads. 
Sites for the support acilities and stores will
 
also be indicated.
 

The Advisory Committee :will coordinate the movement
 
of the families onto the ranches. This will require
 
planning with the participants and numerous family
 
visits to the sites.
 

Once the families have been assigned homesites,
 
plots''for agricultural production, and pastureland, they
 
will be assigned roles in improving their pasture, con
structing their water supply systems, and contributing to
 
the establishment of other communal facilities. 
 Every
 
effort will be made to create a sense of identity with the
 
region through active participation in its development.
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The most immediate obstacle to the development of an
 
intensive ranching operation in the area is the overgrazing
 

of the range. At the time of project design it was
 

estimated that 7,000 head of cattle had to be removed from
 
the rangeland if the quality of the pasture, and hence the
 
health of the animals, was to be maintained. A recent
 

cable from Rwanda (ref.telex Kigali 82955) indicates that
 
between 3,000 and 4,000 head of cattle have already been
 
sold from the refugee herd and that another 1,000 head
 

are to be purchased by BGM. This would leave 2-3,000
 

head to sell. The cable indicates that the herders are
 
willing to continue reducing their herds to prevent
 
further loss as a result of pasture degradation. Addition

al public sales and a program of remuneration for the cull

ing from the herd of tubercular and brucellor cattle are
 
expected to reduce the herds to the prescribed size.
 

The remuneration program will pay a percentage of the
 

value of a beast in good health. Africare has agreed to
 
contribute $25,000 towards the fund. It is expected
 

that a concerted effort to interest other donors in
 
contributing to this aspect of the.refugee relief program
 

should be undertaken in Kigali.
 
From the very start of the project, everything
 

possible will be done to improve the health of the remaining
 
cattle and to encourage the continuation of sales. This
 

will give the refugees a sense of economic independence
 

and will relate improved returns to improved quality
 
of cattle. It is hoped that this will convince the herders
 

that their efforts in not overgrazi--g pasture and in
 
following the animal health program implemented under the
 

project will be financially rewarding. This will prepare
 

them for the efforts that will be required of them in the
 

pasture improvement program and, subsequently, in the pro
gram of intensive ranching.
 

In order to promote a sex.. ,
 
priority will be placed on identifying agricultural land
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and assigning plots to families so that they can begin
 
to produce their own food. The Africare agronomist/range
 
specialist will assure that appropriate tools, seed, and
 
technical advice are provided. UNHCR will continue
 
their assistance, including provision of food, until the
 
refugees are fully able to provide for themselves.
 

Technical Assistance
 

The technical assistance being provided under the
 
project has been altered to reflect the present formu
lation of the project. The roles of the Project Manager,
 
who will be posted for the life of the project, and the
 
short-term economic and range management consultants,
 
remain unchanged. The following additions have been
 

made.
 
Social Scientist: The Social Scientist will be
 

assigned to the project for 3 years. He/she will work
 
closely with the refugees during, all phases of the
 
project, but will be especially concerned with assuring
 
that the refugees receive adequate services and that they
 
have a clear understanding of the project. The Social
 
Scientist will be responsible for the formation and opera-.
 
tion of the Advisory Committee and the local peer organiza
tion until they are adequately institutionalized.
 

The Social Scientist will be expected to work
 
closely with the Rwandan Sociologist in monitoring the
 
progress of.the refugees throughout the project. Initially,
 
a survey will be made that would provide base-line data
 
on skills, labor availability and other pertinent informa
tion that could be used to provide appropriate health,
 
education and training services and to organize refugee
 
participation in self-help projects, including the construc
tion of the water systems and the pasture improvement program.
 

The Social Scientist will make a thorough investiga
tion of the OVAPAM experience of settling refugees and
 
Rwandans onto ranches in the north and will present the
 
results of this investigation to the Advisory Committee.
 



Agriculturalist : The Agriculturalist will be
 
assigned to the project for 3 years and will be responsible
 
for the development of the agricultural production system
 
for the project area and for the continuing operation of
 
the livestock-related activities.
 

The Agriculturalist will work closely with the re
fugees to determine the type-of agriculture with which
 
they are familiar and to develop appropriate extension
 
programs. The Agriculturalist will work closely with
 
ISAR to determine appropriate technical packages for food
 
and fodder crops for the project area and will organize
 
any training necessary for the extension agents assigned
 
to the project.
 

The Agriculturalist will coordinate all inputs
 
related to agricultural and livestock production and
 
will establish a record-keeping system for both inputs
 
and outputs, in cooperation with the Range Management
 
Consultant. The Agriculturalist will also work with the
 
livestock expert and the economist to develop a marketing
 
strategy for project participants.
 

The Agriculturalist will attehd all planning and
 
discussion meetings with the refugees and government
 
agencies.
 

Engineer : The Engineer will be in the field for
 
the initial 6 months of the project. During this period
 
the Engineer will be occupied with all aspects of the
 
water supply systems, including the bidding and contracting
 
processes. 
 The Engineer will coordinate the execution
 
of the final plans and will develop guidelines for
 
evaluating the work done under the contracts.
 

The Engineer will coordinate the development of the
 
Master Plan for the project area.
 

Anticipated Project Accomplishments
 

The intent.of the project is to bring the refugees
 
from their present state of inactivity and non-productive

'7 
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ness to a state in which they are active members of
 
a productive community that is well-integrated into the
 
Rwandan social setting. The establishment of the Advi
sory Committee and the local peer organization is in
tended to create a sense of community among the refugees
 
by making the authorities responsive to their expressed
 
needs and by involving the refugees in the development of
 
social and economic infrastructure in the area. The pro
ject will build upon this base to improve the refugees'
 
ability to feed themselves and to generate a regular income.
 
The ultimate aim is to create a self-sufficient, stable
 
community.
 

The construction of dispensaries and potable water
 
systems, participation in the Advisory Committee, the tse
tse control program, and the development of the veterinary
 
support system will improve the condition of the refugees,
 
the local population, and the health of their cattle.
 
Additionally, marked increases in meat and milk production
 
will result from the improved veterinary support and im
proved feed intake due to pastures and larger supplies of
 

good dry season feed.
 
By eliminating the brucellosis-infected cattle and
 

vaccinating the young, the disease should be eliminated.
 
It is expected that conception and birth rates will in
crease, allowing for a greater off-take each year. The
 
improved feed intake will lead to faster growth rate,
 
and increased meat production. The calf death rate should
 
decrease as the result of increased milk production and
 

'
improved veterinary support.
 
It is expected that the price of cattle sold in the
 

area will increase with the entrance of the La Rwandaise
 
fattening ranch and dairy into the present market. 
It is
 
expected they will purchase fattening cattle and milk
 
from the refugees.
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The project should leave a cadre of specialists,
 
extension:. agents, and experienced administrators
 
that will be invaluable for future training programs
 
and agricultural development projects. 
These cadres will
 
,be able to extend the innovations developed in this project
 
throughout Rwanda.
 

New varieties of crops ahd fodder, especially adapted
 
for use in the project zone will be introduced. The seeds
 
and knowledge of the cultivation practices necessary to
 
successfully grow these varieties will be available for
 
use by the general population of the area.
 

I-2'
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FIICA F STAFF SAIARIES 
t PROJECT MANAGER 35000 37450 4007), 42877 t50399 
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30000, 
30000 
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34347 
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0..0 
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15,t000 RF/flO. 1T5/ 2192 ' 2455 2750 ' 9354' 
3 SOCIOLOGIST 

15000 pf 110. 1957 2192 2455 2750 935A 
3 VETRINARI EXTENSION AGTS.AS 

11 X1,,oo pf/r1. 970 21695 2429B 27214' 9277 
8 AGRICULTURE TRAINERS AS 

2 x 13,00 R'F/lL. 3521 .4 A44 . 417 4947 16829, 
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8 SPRAYING TEAMS (ANIMALS)

27 A 3750 R'/I.O, 1320? 14791 J6567 18556 63121 
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RER'UBEE tESETI'LEAt*NIASHO, RHANDA 	 'C,. 
FOUR 	YEAR BUDGET
 

(US 	 DOLLARS) 

fFAR I 	 UIR I YEAR 2 YEAR 3 YEAR 4 TOIAL. 
cc OESCRIPrION 

60X100 RF/DA.X251D/MO.X23MO. 78261 260B7 0 , 0' 04348 
TSETSF (SPRAYING) SUPERVISORS 
WOO RF/DA.X2S ,DXIO.X 4 MO. 435 , 0 0 43.5
 
ISETSE LABORERS
 
BOX150 RF/A.X25 HD/M.X4H . 13043 . 0 0 13043
 
TSETSE STU[I TEAM LEADER
 
15,000 RF/KIJ,X 9 MO. 1467 0 0 '0 1467 
TSETSE STUDf ASSISTANTS
 
6 X ,500 R.F/,O. X9 0os. 4402 0 0 0 . 4402
 
INSECTICIDE SUPERVISORS
 
2 X 200 RFDA. X 75A, 326 0 0 0 -32
 
INSECTICIDE SPRAYERS
 
20 X 150 IWF/A. X75 DA. 2446 0 0. '0 2A46
 
INSECTICIDE LABORERS
 
12 X JuO RF/IA. X 75 A, 978 , 0 0 0 978
 
PAS .IRE IPROVEMiENT LABORERS
 
120 X100 RF/IA. X300 IDA. 39772 43603 25C00 0' 108375
 
FORESTRY LABORER:o 0 2319 231? 2319 6?57
 

SUB 	 T[IAL ALL SALARIES 35882 288231 2B01. K 17B,33 1082810 

1.TO 20 FRINGE BENEFITS 25% 
US HIRE "27 19190 18541 19535 12032 69298 
HOST COUNTRY 25% 49566 33430 23806 19529 126331 

22 	 RECRUITING "
 
ADS: 3 X 275 825 0 0 0 825
 
TRAVEL: 6 x 300 Rr 1800 0 0 0 180)
 
PD! 3X 75 X2 =450 450 0 0 0 4.0
 

3 X 78 X 2 : 220 228 0 0 0 228 

SUBIOTAL ALL FRINDE&RECRUITING 72059 43341 31561 J198932 

RELOCATION & INCIDENTAL
 
23 	 ORIENTATION!PER D;IEM 

5 X 75/A. X 14 DA. =5250 5250 0 0 ' 5250
 
A X 38/bA. X 14 VIA.2128 2128 0 '0- o 2128
 

24 TRAVEL INCIDENTALS
 
PASSf'ORI S I PHTOS I PHYSICALS 9X300 2700 0 00 2700
 

25 RELOCATIONt PERSONAL EFFECTS
 
4 FAMILJES X3110 X .05 60563, 0 231325 248C0 108768
 

26 RELOCATION: TRAVEL
 
8 ONL WAY X1,350 13200 0 5600 b/r700 24500
 

27 	 RELOCATION:8 PER D'IEMl
 
, X P. X 21 PA,, 8820 8820 W336 336 9492
 
4XA2 X 21 DA. -3528 3528 0 160 168 '3864
 

28 	 SET1LINO-IN ALL.OIANCES 250 0 L 0 2500 
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fEAR I YFAR I ff 2 ff'k 3 ffv&4 IOTAt 

CC DESCRIPTION 

29 0i1EHOL[ FUR~QlSHING$ 
, X 7,6O0 37500 0 8000 0 45500 

30 'HOUSING REPAIR/AINENANCE 
5 X 21000 10000 4000 2000 2000 18000 
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x 6000 30000 26B0 '010B 16660 103B4 

GENERAL TRAVEL 
32 
32 
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AGRONOM3IS 
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5000 
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6000 
0 
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SOCIO-ANTHROPOLOGISI 10 ['A/MO.X56Xl2 6720 7200 '----7800 0 21720 

ENGI'EER to DA.iO.X 56 12 3360 0 0, 0 3360 
34 AFRICARE STAFF VENiCLE REPAIR -

IMAINT. 3 VEHICLES X 3000 EA 9000 15000 15000, 5000 44000 

INTERNATIONAL TRAVEL 
36 8('ML LEAVE TRAVEL ,) 0 22400 0 22400 

37 CONSULTANT$ 
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3P 
36 
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0 
0 1260 
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0 
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25?0 
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38 PROGRA1 OFFICER 14 DA X 35 1190 1260 .1330 1400. 5130 

SUB 1lAL AlI TRAVEL &R[t(IC 239739 104360 164327 79494 587920 
BASIC PRJECT EOiJIPMENT 

40 PASTURE IP.ROVEMEN" 
TOOLS -.5600 1000 1000 0 7600 

41 TSEISE FLY " 

TOOLS, SPRAYERSt CL.OHIND 14296 1000 1000 0 -16296 
42 VETERINARY CENTER 

43 
I BR5IY"108 

REFORESTATION TOOLS 0 
0 

1263 
0 

1263 
0) 

1263, 
5108 
31i,0 

VEHICLE PURCHASES 
49 3 4-H.OR./4T TRUCK(AFRICR) 45000 0 0 0 45000 
49 4-49, DR. PICKUP (BOH) 15000 0 0 0 15000 
49 4-WH. DR. PICKUP (DOM) 15000 0 0 0 15000 
51 10 M01[R.CYCLES (VETERINARY) 16300 0 0 .0 16300 

AFROFFICE EDUIP.& FURNITUIRE 
52 PHOTe irPEHTNRlT1R COM'UTER 20000 0 0 0 20001 1 
53 FURNITURE X 5 25000 0 0 0, r000 

EVIIF'. 'FPAIR'III.OPlR," 
.54 2 PICKUPS 5217 534.) 6545 7330 2493.5 

I- fN,.lOR CYCLES 1957 2191 27 V0 2662 5590 
TRUCK (RENTED) 2717 5435 2717 0 10869 
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SUk TOTAL ALL EOUIfMENT 
BASIC PROJECT SUPPLIES 

56 REFORESTATION (NURSERY) 
57 PASTURE I"PROVEMENT 

SEEDS, 
58 TSETSE FLY 

HERBICIIES, INSiCTICIYS 
59 VETERINARY CENTER 

LABORATORY 
GENERAL. SlJPPLIES 

63 i.FRICARE OFFICE 6 TECH. 
63 YGM OFFICE 

SUBIOIAL k1L SUPPITES 

YEAR I YEAR 2 

--------- -----------------------

1630 3260 
172825 19997 

0 11649 

38290 0 

133809 0 

5434 761 

20000 15000 
1000 900 

198533 28310 

YEAR 3 

1630 
16940 

11649 

0 

0 

852 

10000 
900 

23401 

YEAR 4 

0 
11260 

11649 

0 

0 

954 

2000 
900 

15503 

TOTAL 

-

6520 
221022 

34947 

38290 

133809 

8001 

47000 
3700 

265747 

68 
69 
70 

CONSTRUCTION CONTRACTOR FEES 
A RATER SYS1ES (".) 
B IEALTd CENTERS (2) 
C VITEiRINARY CENiER 

600000 
125000 

217.9 

141000 
125000 

0 

0 
0 
0 

0 
0 
0 

741000 
250000 

21739 

73 

74 

75 

CONSTRUCTION MTERIALS 
A PASTURE IMPROVEMINI 
8 TROUGHS, XOUSE, FIREBREAKS 
B VEIERTIN RY CENTER 
DIP TANKS, SQUEEZES, HOUSES 
0P'ROPRIAiE TECENLOGY 
BIOGAS APPARATUS 

45652 

174735 

20000 

2174 

0 

20000 

2174 

0 

0 

74 

0 

0 

2174 

174735 

40000 

K:UB TOTAL ALL CONSTRIICION 987126 288174 2174 2174 1279648 

TRAINIK. 

80 IRAINING MAiE PILS 
82W.S8P.IRVL.&ALLICS..(EXT.AGT$) 
F2 COMPUTIER IRAIHIG(FT.$I(,FFi 

SUB TOTAL ALL TRAINING 
GENEPAL BUSINSS COSTS 

84 FREiGHT, HM. OFF. EQUIP. 
85 VEHICLE IlSURANICE 

10000 
10000 
2500 

22500 

40000 
2025 

5000 
5000 

0 
10000 

4000 
2025 

0 
0 
0 
0 

4000 
2025 

0 
0 
0 
0 

2000 
675 

15000 
15000 
2500 

32500 

50000 
6750 

93 
94 

OFFICE OCCJPANCf CO*STS 
OFFICE RENTAr 
OFFICE OPER./MAINTENANCE 

6000 
8000 

6720 
8200 

7527 
8400 

8430 
8600 

28677 
33200 

SU8 TOTAL ALL OTIER DIRECT 56025 20V45 21.952 19705 118627 

TOTk 1IRECT 2106939 811988 530149 338030 3787206 

HDIRECT i SALARIESP FMIit"Ei TVEI 



CC 

REFLIUEE 

YEAR I 

DESCRIPTION
 

TRAINII!GOTHER DIRECT @ 21.45
 
0,182+ 72Y059+ 239739 4
 
22)500 + 56,025 


INDIRECT ITEO.SUPPI.IES, CONSTRUCTION
 
10.7X X 172,325 + 198533 +987,126 


SUB 1OTAL INIIRECT 


G R A N 0 T0 TA L 


RESEflLEMENT/NASHOt RWANDA 
FOUR YEAR BUDGET 

(US DOLLARS)
 

YEAR I YEAR 2 YEAR 3 YEAR 4 TOTAL
 

160554 101996 10459?7 66311 433458
 

145353 36003 4549 3096 189006
 

305912 137M9Y 109146 69407 622464
 

2412901 949987 639295 407487 4409670
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