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Shaba ,Refugee Water' Supply P~oject 

660-0116 

".-INTRODUCTION
 

.This project has been designed to conform with policy and program
 

guidelines for refugee, returnee, and displaced person activities under the
 

Africa Resettlement Services and Facilities Proje~t (698-0502). That project
 

envisages the use of refugee support funds to m ve beyond simple relief to
 

development assistance that can help.refugees become self-supporting.
 

The project described herein focuses on the reconstruction of an area 

where half the population is either in returnee r refugee status, and where 

virtually all have suffered at least some displa4ement during the last seven 

years. The project will rehabilitate and the rural waterfimprove 

infrastructure of the Lualaba Sub-Region of Southwestern Shaba. It will
 

complement and facilitate the medium-term phase out of UNHCR and USAID relief
 

programs that address the immediate basic needs ofnewly arrived refugees.
 

USAID experience in Zaire has demonstrated that water supply improvement
has an important positive impact on the quality! of life in rural villages. 

Since water for domestic use is normally suppliedl in rural Lualaba Sub-Region 

by women and girls carrying buckets of water up to two kilometers from springs 

and streams, and since women are also responsible for most agricultural work, 

improvements in water supply can rapidly alloq a significant increasd in 

productive agricultural labor investment-- By--rbuilding and expanding the 

water supply infrastructure of the refugee and ireturnee area, this project 

will' also encourage the population to particiate fully in regional and 

national development by discouraging rural exodu4 among the younger and most 

economically active portions of the community. 

The Shaba Refugee Water Supply Project is n full' conformance: with the
 

USAID Country Development Strategy Statement for Zaire, which recognizes and
 
"
addresses the basic constraint to increased agricultural production-and­

3 
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improved quality of life in rural areas posed-by the deteriorated state of the
 

rural infrastructure. Shaba is a priority regimn foi USAID. The support
 

infrastructure in place and planned for other ac:ivities in the Region will
 

minimize the additional management burden imposed by this and the two related:
 

proposed refugee assistance projects (Health Infrastructure in Shaba,
 

660-0114, and Roads in Shaba, 660-0115).
 

I. Project Summary
 

The Shaba Refugee Water Supply.Projectl ill make significant improvements 

in water , supply facilities in '.Lualaba Sub-ReLon by rehabilitating or 

constructing water systems in 500 area villages with a total population of 

over 200,000. A secondary benefit will be the training of personnel. from the 

village communities to carry out routine maintenance of water supply 

facilitiesin the future under l6cal initiative. 

This project work is doubly Justified. In the first instance, the
 

western two-thirds or more of the area,was profoundly affected by the 80-Day
 

Warof: 1977 during which rebel forces occupied !the rural areas for almost
 

three". months before,.retreating back into their Angolan base areas; the
 

urbanized area of -Kolwezi at 'the far east of Lualaba Sub-Region was in turn
 

occupiedfor a brieflperiod in 1978. Secondly, the civil wars in Angola over
 

the past decade have irepeatodly pushed Angolan refugees across the frontier
 

' 
into Zairian territory.; This movement has recently increased because of
 

greater Union for the Total Independence of Angola (UNITA) military activity
 

in-Angola's northeastern provinces. In one way or another, almost the entire
 

population of Lualaba Sub-Region has experienced! displacement, whether they
 

crossed national borders or not. Most recent United Nations High Commission
 

for Refugees (UNHCR) estimates place the total number of refugees and
 

returnees in the three project zones at 190,000.1 This represents: more than
 

half the subregion's population.
 

The water supply,, nfrastructure of Lualaba Sub-Region has long suffered
 

from neglect. During the colonial period, the-Fund for the Well-Being of
 

4K
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Natives (Fonds du Bien-6tre Indigene--FBI) carried out numerous water supply 
improvements in Lualaba Sub-Region with its funding! based on certain specified 
taxes. Signs are still commonly seen along the roads which point to springs 
improved or wells dug with FBI funding; unfortunately the improved water 
supplies have not proved as durable as many of te signs. Pumps available 
thirty or more years ago proved fragile, and pump Aandles and mechanisms were
 
occasionally broken. The FBI's program was also paternalistic and did not 
associate members of the village community in con truction and maintenance; 
once the local colonial administration disappeared, maintenance of gaskets and 
other expendable items ceased. 
 Finally, the population dislocations of the
 
ensuing years meant that many former villages were largely abandoned and new 
village locations were created while other villages -took on new demographic 
importance. The result has been a markedly less deeloped water supply system 
within Lualaba Sub-Region than three 
decades ag. Always time-consuming,
 
village water supply becomes a difficult problem luring the dry season May 
through September). Village young people .'.o have received an education, 
whether within the secondary schools of 'the sub-region or high school training 

.in urban centers, are reluctant to return to their home communities in part 
because of the lack of convenient and safe water supplies.
 

Improvements in the water supply infrastructuro, within Lualaba Sub-Region 
will help accomplish several major objectives. First, they will contribute' to 
national and regional economic development by promoting the contribution to 
the country's economy by the population of Iualabal Sub-Region. .Second, they 
will help work toward the resolution of the.. refugee problem by encouraging 
permanent settlement for returning Zairlian refugees as well as. for Angolan 
refugees who may remain permanently in Zaire. Thirid, improvements in Lualaba 
Sub-Region will help relieve I i critical shortage of agricultural produce in 
the industrialized cc.pperbelt of southeastern Shaba by lessening the burdens 
of water supply and water-borne diseases on the agricultural labor supply,. 



II.rojet Rtionale 'and Locaton
 

All of Lualaba Sub-Region forms a part of the large Lunda plateau,_
 

extending from the highlands of western Angola o the mountainous areas of,
 

central/eastern Shaba intercut by the western b anches of the African Rift
 

Valley System. This plateau forms the watershed between the Zaire basin to
 

the north and the Zambezi basin to the south; Jurther west, it also feeds
 

streams flowing toward the Atlantic Ocean and to the Okavango swamps. It is
 

basically a zone of savanna with areas of clear woodland, with teavy forests
 

occurring primarily as remnant strands along rhe rivers, which flow in
 

parallel off the sloping sides of the plateau. Communications along this
 

east-west belt have always been relatively easy by foot, as linguistic study
 

of parallel changes in the various Bantu language subgroups on the plateau has
 

shown, but the largely unnavigable rivers, with their important seasonal
 

fluctuations typical of the tropics, present significant barriers, for
 

mechanized transport. The important seasonal flhctuations in rainfall also
 

create serious problems of water supply. Inhabitkble land is limited by the
 

year-round availability of water.
 

The sub-region presents a considerable deree. of cultural uniformity 

despite differences of language and ethnic group. In recent centuries, the 

entire area was part of the Lunda system with its heartland in present-day 

Kapanga zone of Shaba; as a result, the various ethnic groups share a great 

deal of general culture and specifically political culture among themselves 

and with their neighbors in Zambia and Angola, despite underlying differences 

in linguistic/cultural origins before the Lunda !conquest. Because of this
 

widespread homogeneity and the- fact that present national borders are
 

culturally artificial, there has historically be'en considerable movement of
 

people across the current national boundaries. This posed one of the first
 

administrative problems for the coloniai government. While the Ruund of the
 

Kapanga area had erected a sophisticated state system in the 17th and 18th
 

centuries by conquest and diplomacy, new socio-economic forces in the 19th
 

century led to its decline and the advent of the Chokwe, Lwena, and Minungu
 

groups tied to the ivory, slave, and rubber trades working inland from the
 

Angolan coast. The colonial administration eventually settled on a policy of
 

using Ruund chiefs over mixed populations, with a few token (but densely
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populated) areas in the south nder chiefs from the incoming ethnic groups.
 
People continued to stream into Belgian territory n the early colonial period
 
because of pacification campaigns by the Portugjese in eastern Angola and
 

because of perceived differences in colonitl regimes and economic
 
opportunities. Inter-ethnic tensions came to th4 surface in .he late 
1950s
 

and early 1960s, particularly in Dilolo and Sandoa zones.
 

The current refugee problems stem from more! recent political crises in
 

Zaire and Angola. In 1977 forces of the FNLC (Congolese National Liberation
 
Front) occupied Kapanga, Sandoa, and Dilolo zones and advavced east past
 

Mutshatsha toward Kolwezi before the onset of a long stalemate. When the FNLC
 
eventually retreated into Angola, the civilian population dispersed. Some,
 

particularly youth of military age, were forced or recruited into FNLC
 
forces. Others, for fear of reprisals, simply led across the border into
 

Angola or into the large uninhabited areas within Lualaba Sub-Region. The
 
short but bloody occupation of Kolwezi by the FNLC in 1978 provoked a similar
 

exodus, primarily toward Zambia . Those who had merely fled into the bush or
 
to stay with relatives in remote villages returned to their homes relatively
 
quickly but still with major disruption of their lives; the major part of the
 

surviving cross-border refugees returned after the: Zairian Government declared
 

an amnesty for returnees in 1978.
 

The wars had a devastating impact on: the occupied areas.: Vehicles were 
immediately conscripted. Institutions !lost eq ipment during the war or 
through looting during tlhie period of insecurity iand uncertainty afterwards. 

. I .. ...... .-Equally important, personnel resources Iwere scattered or permanently lost
 
through death and evacuation. Postal service and telecommunications were not
 
reestablished until the 1980s. Local social structures remain seriously
 

weakened. In part, this is due to the demoralization accompanying the
 
economic effects of the war. In part, it is also due to the divisions created
 
within communities and within families between those who fled for relatively 

long periods (and who often suffered greater hardships) and those refugees 
within Zaire who returned more quickly and thus took advantage of the property 

left behind by those crossing international boundaries. 
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The second contemporary refuge6- problem c'ncernsi refugees from the
 

People's Republic of Angola who have crossed into Zaire at various periods to
 

escape fighting between the rival nationalist factions following the
 

Portuguese withdrawal from Angola in 1975. These' Angolan refugees fall into
 

two categories. Some have fled to relatives and acquaintances of their own
 

ethnic groups directly across the border and are sufficiently dispersed not to
 

be obvious. Others, especially. members of the i Mbundu (kiMbundu-speaking)
 

ethnic group who have settled in the Dilolo and Kisenge areas, form refugee
 

communities distinct from local Zairian residents.
 

The major problems facing both the. local refugees and the returning
 

refugees (and thus the population as a whole) have been in restoring health
 

among refugees arriving in poor physical condition tiding them over the short
 

term until gardens are established and begin to produce, and rebuilding the
 

economic and social infrastructure. Lualaba Sub- egion does not have a high
 

population density by Zairian" standards; the subsistence agricultural
 

tradition of all the ethnic groups involved is ba ically the same. Land for
 

resettlement is not then a critical problem, although some parts of Dilolo
 

Zone are. much more crowded than other areas. he population movements do
 

require readjustments in social patterns and also technological and resource
 

allocation adaptations where population densitiesi are markedly increased in
 

comparison with former residence areas.
 

UNHCR operated a major relief program in the area from 19"V through 1982
 
in partnership with the ethodist Church, the proposed overal
 

implementing, agency for the Shaba Refugee Healt Infrastructure Project, a
 

companion project to the Water Supply Project. The UNHCR program, however,
 

was aimed at immediate refugee needs and at the returning refugee component of
 

the population only; it was not designed to improve community infrastructure
 

or to reestablish the foundations for socio-economic development. Currantly
 

UNHCR is operating on a much smller scale to monitor the Angolan refugee
 

situation in Dilolo Zone; it has tiujplied used clothing and blankets through
 

the Roman Catholic mission at Dilol, Post and plans food shipments in the near
 

future. Such relief work, while necessary in !he short-rerm, can easily
 

create dependency and foster segregation if poorly timed or continued too long.
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_Results of the 1984 Zairian census will not'. available forsome time.
 

Given the traumatic events of the late 1970s, the flowing figures from. the
 
' 
un m be,, indicative of current" opulatio d"ai6tribution; an'
 

numbers:
 

Population: Areak:in)
 

Kapanga Zone '67,016 24.476
 

Sandoa Zone 87,469 29,608
 

Dilolo Zone 233,395 25,330,
 

UNHCR estimated, :the:number'; of Ango'lan .ef ugees in.Diloloo Zone iJ.nJuly 
1984 as around, and a further l'275 Kisenge.The11,200 0Dilolo around 

population continues to, increase, although the rate, is difficult: to
 

determine as there is also movement of refugees in o new areas farther from
 

the border and the overcrowded, immediate area of )ilolo Post. The Zairian
 

authorities for Lualaba Sub-Region reported 16,00 and 3,500 for the two
 

concentrations respectively, in late July 1984. UNHCR estimates the
 

repatriate population at 175,000. Thus the" total refugee and. repatriate
 

communities represent 50% or more of the'area's population.

,fe,:rea s oppaion 



III. rj0ject iDeScription 

A. General
 

Tne availability of water supply is often thprimary criterion for',, 
choice of village locations in Laualaba Sub-Regin. Traditionally, the 
population relied on springs in the valleys for wa r supply, but villages

wa:L were traditionally built on the plateau where inse t infestation (and thus 
insect-born disease) problems were less severe and where soils were more 
suitable for agriculture. Such a pattern, while avoiding certain problems, 
increased the labor burden for water supply by equrngtransportation 
over considerable distances (up to 1.5 kilometers or more) and at times up 
steep slopes. In certain areas, more particularly !in the more level areas 
where the water table is closer to the surface, the! colonial administration 
introduced dug wells with bucket-and-pulley hand pumpingor systems. 
nissions were able to devote sufficient resources to construct piped water 
systems for their own facilities,. based on pumps driven by internal 
combustion engines, hydraulic rams, or, in one case, windmills. REGIDESO 
(the government 'urban water supply parastatal) facilities were constructed 
at Sandoa (formerly the regional administrative center for what is now 
Tualaba Sub-Region) and Dilolo Post (the port-of-entry from Angola on the 
Benguela Railroad). For further details, see Annex 2, "Description of the 
Present Situation", and Annex 3, "Field Report". 

At a time when the Rural Hydraulics DivisionI of the Department of 
Agriculture is carrying out a program of rural water supply infrastructure 
projects in other regions under UNICEF funding but lacks sufficient trained 
personnel as weil as funding to meet national needs, this project presents 
an opportunity for major improvements in the water supply system of Lualaba 
Sub-Region over a time period much shorter than could be envisaged 

otherwise. This will include both mechanized well-boring and, 
rehabilitation of existing but non-functional facilities. It will also 
create new capabilities within the Rural Hydraulics Division through:the 
training and equipment of three local brigades and of a specialized 

well-drilling brigade. 
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B. Goal and Purpoee 

The goal of the project is to reintegrate the ,,alaba Sib-Region 

repatriates and refugees into regional socio-economic development. The 
purpo-.e is to improve the water supply system of the refugee area of 

Southwestern Shaba. The problem will be addressed by improving both water 

quality and access to adequate supplies for drinking, sanitation, and 
economic activity (manioc processing in particulr). The project will 
benefit the major portion of the population directll' through improved water 

supply from renovated wells and capped springs and from piped water systems 
in several large centers. The entire population cf the project area will 

benefit indirectly through improvements in wa er supply to common 
institutions such as hospitals, health centers, and schools. It will 

benefit refugee populations in particular in the sense that those refugees 

from outside the project area who are in temporary, provisional residence 

do not benefit from traditional local experience and generally suffer from 

unusually poor sanitary and water supply arrangements pending more adequate 
long-term arrangements by trial and error. It 'will also enhance the 

possibilities for a positive resolution of the refugee problem both through 

improving the possibilities for independent and productive lives. for 
refugees during temporary dislocation and through providing opportunities 

for possible permanent resettlement. Finally, but by no means of least 

importance, the project will make a significant contribution to the 

capability of the of Rural Hydraulics Division (RHD) of the Zairian 
government to conduct such projects on its own through the equipping and 

training of a specialized well-drilling brigade--non-existent until 
now--and through field training of management and! technical personnel in 

Shaba for spring capping, well repair, gravity piping system installation, 
and other common water supply operations which al eady are programmed for 

other parts of aire under other auspices. 
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Specific project objectives oriented' toward iand 

purpose are as follows: 

1. 	 Reopen wells which have been partially fil .ed with rubbish or 
which were too shallow to be sufficiently productive -uring 

the dry season. 

2. 	 Drill boreholes' in stable villages of sig Acant size where 

existing wells cannot supply sufficient jater for drinking 

purposes. 

3. 	 Install simple but sturdy hand pumps of MICEF design which 
can be maintained by local personnel to be trained during the 

project and, to the greatest possible dgree, with spare 
parts to be produced in Zaire. 

4. 	 Cap springs near each village as water -supply points for 
washing and soaking of cassava, and in case of pump failures. 

5. 	 Provide separate facilities in villages for bathing/laundry 

and for manioc leaching to avoid contamipation of drinking 

water . 

6. 	 Improve existing water supply systems for 'medical and school, 
centers to increase operating efficiec and decrease 

operational costs.' 

7. 	 Provide piped water systems in major rural population center 

currently not enjoying REGIDESO systems.' 

8. 	 Install pilot village water systems where there is also 

existing medical infrastructure. 



C. End of Project Stakus'.
 

The conditions expected at the end of thss project are- .the
 

following:
 

- The rehabilitation and improvement of existing wells in 140 

villages, and the installation of 430 new village wells.. 

- The capping of springs and provision of separate facilities 

for drinking water, bathing/laundry, and manioc leaching in 

500 villages. 

- Rehabilitation and improvement of. existing piped. water supply 

systems in eight Secondary Reference Medical Centers., :i 

' 
Village committees formed capable o6f' levying fees for regular 

maintenance and upkeep of ,pumps.,
 

- Installation of piped water systemi fbr two major rural 

centers and for one ,major vi.lage with a Secondary Reference 

Medical Center.
 

- Experienced maintenance' personnel. within village groups 

capable of routine maintenance of wells and pumps. 

- .Experienced water .supply crews, including one well drilling 

brigade with two qualified drilling directors and, three 

brigades for well rehabilitation, spring, capping, and piping 

systems. 

D. ',Workplan and scheau-e.
 

Torealize the above RHD 'will assign s x rgds to the' 

I ."brigade the
 
Sub-Region. Each brigade will be manned by one hydraulic engineer and:"
 

six to eight workers. The center of operations for all six brigades
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will be Sandoa. Three brigades will be responsible for spring capping
 

(which is more time consuming than well work), one f r drilling new
 

wells, one for rehabilitating dug wells and one for :pecial 'projects
 

(hydraulic ram, gravity and solar systems).
 

The following table gives the planned work schedule, by type, of
 

supply system for the life of project. :
 

YEAR 1 YEAR 2 YEAR 3 YEARI 4 Y!.AR 5 TOTAL
I ~ I 	 I I i I I [ 
ITubewells 40 1 80 1 100 I 110 1 100 1 430 I, 

I I I1 I I 
IDug wells 	 2s I 30 30 I 30 I 30 I 140 III I I I. I I 
IPumps 2 60 I110 13.0 1 140 1 130 1.570 1 .
• .I 	 -I.. . i I . I . I1 .. I : , 

ISprlngs capped 60., SO'- 100 120 I140d I 500 1 

IGravity system I 6km, I lOkm I - I I - l.6km:l 

Isolar systems 1 3 -....I 	 SI 

JHydraulic rams 1 I I 1 I - - I., I. 

_I _ _ I ,__ I I I , -I .:- I . I 

1 Figures are indicative only. and based on fIDR experience elsewhere. A 
final report, to be completed in October, 1984, will determine exact work 
schedule. 

2 The pumps are for both the dug and drilled wells.
 

Further details on the work 'plan and sites are given in Annex, 4, Detailed 

Technical Analysis. 
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E. Other donor activity
 

UNHCR is presently the major donor active in the project area, with a six 
month, 4500,000, emergency relief program that aimedis at addressing the 
immediate basic needs of the recently arrived Ang lan refugees. This program 
is scheduled to end in late 1984. A two year, hollow on program is being 
planned by UNHCR with initial funding proposed for early 1985. This program, 
if approved and funded, will address longer-term refugee needs. Belgian aid 
provides small grants to missionaries in the Sub-R~gion for education, health,
 
and road maintenance activities. The 
 FAO is con idering the possibility of 
funding a small agricultural project in Kapanga, ts- Sub-Region's northernmost
 
zone. Finally, the World Bank is 
 planning a major agricultural project in the 
Luiza Zone of Western asai, immediately to he north of the lualaba
 
Sub-Region. All such 
 correlative undertakings ould be complemented and 
supported by the project proposed herein. 

In the sub-sector of water supply, UNICEF has 4500,000 to 0700,000 per 
year national program to develop the capacity of the Rural Hydraulics Division 
to install rural water systems. In additicn, a joint UNICEF-UNID effort in 
the Kivu Region has created on indigeneous capacity for the pr,duction of 
spare parts from local materials for Mark II pumps.i 



IV. Project Analyses
 

A. Social Analysis 

l.Background and Summary 

This project addresses the need to help existing refugees and returningI 
refugees regain self-reliance and become more productive. In particular, the 

chaba refugee Water Supply Project addresses the i severe deficiencies which 

currently exist in the Iialaba Sub-Region water supply system and which 

constitute a major negative factor in the quality of rural life. It addresses 

the economic needs of both refugee and non-refugee components of the
 

population and thus avoids further exacerbating tensions within the community 

that set the refugee groups apart. The various water supply sub-projects to 

be implemented through a non-profit contractor and the Rural Hydraulics 

Division will include a mix of repair and construction activities. These 

project component activities may be considered as a unit for purposes of the 

social analysis as they are all to carried out by employees of the Rural 

Hydraulics Division and with the PVO providing the supervisory, technical, and 

training functions. All activities will produce a comn output, improved 
water suppl,. The social analysis indicates that the types of interventions 

to be included are soundly designed in that they are appropriate to the 

social, economic, and historical context; they address critical needs; they 

are socially feasible; and they will have significant beneficial impact on aI 

large portion of the population in Lualaba Sucb-Region. 

2. Beneficiaries 

The Project will benefit the comunity asa ingle demographic reality, 

including "refugees" from Angola, "returning refugees" of Zairian origin, and 

"residents" who have not left their communities for significant periods in the 

last decade but who have been affected' by the social disruptions. The 

demographic make-up of the three communities is similar; the three component 

groups are all drawn from within the same cultural area and thus share similar 

ways of life as subsistence agriculturalists. Sincelthe project is an 

lof
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infrastructural program which addresses the needs of the population through. 
removing obstacles to useful economic activity ad good health, the entlre,:. 
population of the Sib-Region can be expected to benefit. The water supplies 
will be open to all potential users, but those living in proximity to medical 
or school centers and those living in larger poplation centers will profit
 
the most 
 in the short term. In the medium term I 3-5 years), labcr used in
 
water 
 transport should decrease, allowing inpreased labor inputs in
 
economically productive activity. Water-borne dileases should decline and
 

I 
hospital services will improve also resulting in increased productivity. 

ne constraint to area development is t'1 low population density.
 
Ecepting the urban center of Kolwezi 
 proper, the overall density in 1970 was 
4.19 persons per square kilometer (although this may have increased in the
 
intervening period). 
 The problem is somewhAt alleviated by uneven
 
distribution cf the population, with large areas from the roads
away being
 
effectively uninhabited. Giving priority to investment in 
 water supply in
 
larger population pockets is, however, not only a response to existing
 
population distribution, but also an instrument favored by the Government of 
Zaire to encourage rural populations to regroup ih larger units which will 
facilitate provision of other services such as rural electrification and 

health infrastructure. 

When water supply infrastructure was better umaintained during- the 
colonial period, local economic conditions were much more dynamic and -the 
population as a whole enjoyed much better living and health conditions. In 

other parts of Shaba Region, as in the Upemba Basin! of adjoining Upper lomami 
Sib-Region to the east, poor water supply has iresulted in major health 
problems including.the spread of endemic cholera during the 1970s and 1980s. 
It is thus reasonable to expect an improvement in te well-being of the entire 
population of theLualaba Sub-Region and the avoidance of significant risks of 
major decline in.health standards as a result of the improvements envisaged. 
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3.Participation of Beneficiaries 

Early in the life of the project and befor installation development 

begins, a study will be undertaken to develop an ap ropriate project structure 

to ensure essential local participation In all aspects of installation and 

maintenance of each village water system. It is 3xpected that each brigade 

will have as a team member at least one local sociologist, sensitive to the 

tribal and administrative structure of the areac who will precede the brigade, 

organize the village for project activities, and foilow up regularly after the 

system has been installed. USAID intends to solici the advice and assistance 

of WASH technicians experienced in the planning and implementation of rural 

village weter systems, in the field development of the project, WASH 

participation in scheduled evaluations, also would be useful in guiding 

project implementation. 

Initial involvement will include the identification of water supply 

points currently exploited and in the evaluatin of potential sites for 

improvements. The nature of improvements and the technology to be used at 

each site will depend on technical considerations and the nature of the demand 

for water. The beneficiaries must be deeply involved in the execution of the 

project once the technical decisions have been made, for maintenance will be 

the primary responsibility of the beneficiaries in each instance. This 

involvement will include the hiring of limited amounts of labor, fuxnishing of 

burned bricks and building stone, and the creation! of local water committees 

to oversee the water supplies after the initial improvements have been carried 

out. The village committees will be administered by local traditional leaders 

and will receive technical and management assistanlce periodically, beginning 

before the village water systems are installed and continuing thereafter as 

requc.ed. Several possibilities are being consideed to ensure that village 

committees effectively maintain the systems. A promising solution is to 

assign a trained rural sociologist from the sub-egion to each brigade to 

precede the brigades and assist villagers to eate committees A fee 

structure will be developed 

http:requc.ed


early in the project by the technical assistance eam and the sociologists. 
Care will be taken to arrange for skilled individuals in each village group to 
provide routine technical maintenance. 

4. Socio-Cultural Feasibility 

No appreciable socio-cultural problems are foreseen. Water supply is a 
traditional concern of community authorities and i the most common criterion 
for choosing village location in Lualaba Sub-Rgion. Local taxes have 
commonly been assessed for the use of water systems i LocAl beneficiary direct 
participation in the project will be similar I to traditional self-help 
strategies where the technology involved is relatively simple. Mhere the 
technology is new to the area, as 
in the case of bofeholes, the involvement of 

the local community will be more limited during the construction phase. In 
all cases, the technology is appropriate and has already been in use in the 
project area or, in the case of boreholes, withii Shaba Region at earlier 
periods. The project takes due care to avoid the major errors of the earlier 
water supply program of the colonial period: not' creating a pool of local 
maintenance expertise and installing a variety of different pumps without 

sourcoz of spare parts within Zaire. 

5.Impact 

The impact of the project will be great. f Itbuilds on previously 
existing water supply infrastructure where 'psible. The" fact that 
traditional population distribution is pr edominajtely determined by. water 
supply availability indicates the capital role improved water supply will play 

in facilitating improvements in living condi'Lions and in conunity 

infrastructure.
 

For example, lack of adequate water has been a
supplids significant
 

constraint on 'hygiene* for medical facilities within the area. The
 
-
inconveniences of not having a water the town or! villagesupply within are 

often cited as motives for rural exodus and for the unwillingness_ of 

highly-skilled individuals of local origin to return to their home areas after 

specialized training elsewhere. The elimination of serious health risks is a 

very real if unauantiftabla banAfit_ 
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Institutions within Lualaba Sub-Region existing within large population
 

concentrations wi.1 benefit most immediately. These would include in the
 

edb-regibn's administrative center (currently without a public water supply),
 

churchesi business firms, and schools. Because oi the importance of adequate
 

supplies of pure water to rural medical centere, they will receive priority in
 

the choice of sites and in the implementation schedule.
 

B. Institutional Analysis
 

The implementing agency for this projict is AIDR (Association
 

Internationale de Developpement Rural), a PVO with a long history of water
 

supply implementation in Zaire and elsewhere in Central Africa. Its-history
 

in Zaire began in 1947 as FBI (Fonds du Bien-8tre Indigene, or Native
 

Well-Being Fund), a Belgian colonial government aiency created to address the
 

new interest in broad-based development programs for colonial populations
 

after World War II. Water supply was one of its f ur major preoccupations at
 

that time, along with medical centers, schools, and rural public buildings; as
 

mentioned elsewhere in this PP, Lualaba and rural, Mutshatsha Sub-Regions have
 

a large infrastructure of wells and springs improved by FBI durlag the
 

colonial period but which has been neglected in recent decad.s and requires
 

renovation before it can again serve the population. In 1964 AIDR ;vaj created
 

as a private non-profit technical agency to take over the programs of FBI
 

remaining after the independence of the three former Belgian colonies in
 

Central Africa. It is officially recognized by he Zairian government as a
 

PVO with a resident office in Kinshasa. The decree granting AIr indigenous
 

PVO status in Zaire is attached as Annex 11.
 

Water supply has continued to be a major prtion of its program, both 

under direct Belgian governmental financing through 1974 and under contract to 

a variet of organisms (UNICEF, World Bank, African governments, African PVOs, 

and Belgian government agencies). Major programs in the past five years have 

improveid water supply for more than 2 million people each in Burundi and 

Rwanda. In Zaire a number of boreholes were drilled in the Sandoa area in 

1974 as part of an integrated rural development p an under Belgian financing. 

AIDR places great importance today on the formatio of local community 

I ?X
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structures and skills to ensure future maintenance and management of a11'water 
supply improvements. AIDR is currently in contact 
with several :Zafrian'
 
government agencies with water-related rural devqlopment proposals, and is' 
responsible for a mjaor water supply and resettlet ent program in:Haut faire , 

for Ugandan Refugees. 

AIDR, working with USAID under a cooperative agreement, will assist the 
Rural Hydraulics Division of the GOZ Department oi Agriculture to strengthen 
its capabilities in rural water supply development.i With funding from UNICEF, 
RHD has set up nine brigades in Zaire: three in ivu, three in East Kasai, 
one in Lower Zaire, and one in Equator regions. Progress since their creation 
has not lived up to initial pvojections; the la k of activity of certain 
brigades has been discouraging. Despite well-trained leadership some
at 


levels, including competent natirnal management, AHD is in serious need of 
well-trained and effective operational personnel. 

The present proposal represents an important contribution to RHD activity 
in Zaire. First, the currint UNICEF program is irestricted to the regions
 
currently covered, and activity in the immediat e future will be
possibly 

concentrated within a portion 
 of this area to facilitate coordinntion by 
UNICEF's single field representative. Shaba would not otherwise have a 
possibility of a funded RED program in the immediate future. Secondly, the 
Shaba Refugee Water Supply Project will result tein formation of several. new 
trained brigades, including RID's first borehole drilling andteam two
 
technicians for it. The 
 latter group and its equipment, capable r.f drilling 
approximately 100 boreholes in an average year, will be able to expand "RHD's 
program in other geographical areas at the end of th. project. 

In light of the current state of RIDIs development and the great need in 
Zaire for its services, the proposed institutional structure for the project, 
witi- management and training functions borne by AMR, is realistic and will 
contribute concretely to the future capabilities of RHD as well as ensuring 
realization of the projected water supply improvements and the formation of 

local community structures to maintain them. 
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Other institutions that will participate in the implementation ot the
 

project are the local PVOs that have existing water supply systems to be
 

improved (schools, hospitals, medical centers) and community water supply
 

committees to be created to insure adequate management and maintenance after
 

the 	construction and renovation phase has finished. Lualaba Sub-Region iiL
I 

general had strong and cohesive rural community structures, especially in the
 

northern portion, and water supply management hag been a traditional concern
 

of village authorities.
 

C. Technical Analysis
 

1. 	 500 springs will be capped' .to provide wat rifor washi and cassava, 

soaking.
 

2. 	 140 dug wells in villages where springs have been' capped 'will be 

rehabilitated and provided with pumps. The Vells will provide water for
 

drinking and cooking.
 

3. 	 430 tube wells will be drilled in villages where springs 1 ive been capped 

and either a) there is no dug well that cai be refurbished; or b), the 

drinking and cooking water requirements of the village exceed:/the
 

capacity of one well.
 

4. 	 At the end of the project 500 villages will have capped springs. Of
 

these 430 wil have one dug or drilled well and 70 will have two.
 

5. 	In'modt of the project area the daily yield f wells is limited to 2 to 5
 

cubic meters a day by the low permeability f the gneiss, quartzite and
 

granite bedrock. The separation of drinkng and cooking water from
 

washing and soaking water is therefore technically as well as socially
 

sound.
 



6. 	 Five solar-powered and five hydraulic ram lystems will be provided to
 

missionary-run medical and educational complexes. The hydraulic rams
 

will be maintained by experienced local PVO technicians, and will provide
 

piped water in sufficient quantities to socia centers. The operation of
 

the solar installations will be monit red to determine their.:
 

appropriateness for rural water supply systemi in Zaire.
 

7. 	 One large rural town, Musumba, will be prolided with a, gravity system
 

piped sixteen kilometers.
 

8. 	 Villages in the project area' vary in size from 300 to 500 people. The
 

wells and the springs will provide approximately 30 litres per day per
 

persoh. The total population served numbers! 210,500. The total amount
 
3
of water available per day will be 6,655 m
 

9. 	The construction of tube wells, rehabilitation of dug wells, spring
 

cappihg, and special projects (rams solar, ravity) Uill be carried out
 

by 6 Rural Hydraulics brigades. These brigades are staffed by one
 

hydraulic technician and six to eight workero. The technical assistance
 

team will oversee the work.
 

10.. 	The estimated time for the completion, of the project is based on the
 

experience of A.I.D.R. 'in Zaire)ana elsewher4' in Africa, and on the'RHD
 

brigades' -record elsewhere in Zaire'.
 

1. 	 The equipment ,cost estimates -have, been prepared using current, prices
 

i-,C.I.F. Lubumbashi. Local, cost ;estimates are baced on construction
 

material costs and on current Rural Hydraulics salary schedules. These
 

local costs, to be funded out' the GOZ's regular budget as well as from
 

counterpart funds generated by USAID-funded commodity imports are within
 

the projected availability,of funds under the project.
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The technical design and equipment requirements for carrying out the
 

proposed work are appopriate for the objectivesi to be accomplished, are
 

practical, and are in accordance with sound engineering practice. Ti'e cost 

estimates are realistic. The technical assistancel personnel will complement 

the skills already available in the Rural Hydraulics Division. Assuming 

prompt initiation of project implementation, no technical constraints to the 

satisfactory completion of the project on schedule are foreseen$
 

D. Fihancial Analysis 

1. SUstainability. 

Sustainability and expansion of the Inalab Sub-Region water supply 

infrastructure after the project has ended will e ensured in three ways. 

First, village water committees will impose a small user fee to ensure a 

supply of spare parts for simple manual pumps from local missions and from 

Lubumbashi and to pay a small retainer to a lodal craftsman who will be
 

trained by AIDR and RHD. The village committees! will be anchored to theI 
strong traditional leadership structures that have managed for centuries to 

levy taxes and maintain rudimentary infrastracture in the area. Second, local 

expertise and a regular supply of spare parts will develop in the area since 

the project will standardize on a single type of pump for the sub-regicn. The 

local missions will also be in a position to prjovide a backup supply of
 

inexpensive gaskets and other basic spare parts' in the event of supply 

disruption. Third, RID will continue to field two :and perhaps three brigades 

in the Sub-Region. Hence it can be expected that more new tubewells and other 

installations can be built and serviced. If, on the other hand, RHD should 

have to move its trained personnel to other are , the critical mass of 

standard simple pumps and trained villagers should ensure a continued supply 

of potable water to the Lualaba Sub-Region for, the foreseeable future. Local 

missions that benefit from the project , will be provided with the basic tool 

kit (tripod and hoist, etc.) to perform regular pump maintenance services that 

surpass the capacity of the local trained 'artisans. The existing 

UNICEF-funded RHD program in other regions of Zaire'has already foreseen local 

fabrication in Zaire of expendable parts for the same standardized pump. I4+7 
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2. C6stiestimates
 

Table 1: Summary Cost Estimate and Lnancial Plan
 

I $000 or local currency equivalent in $000 

ISource AID :GOZ TOTAL :
 

FX LC FX LC
 

1i. Commodities 797 - - 1,298 ,, 2-,095: 

IHousehold furnishings 21 I - I - 76 I 
ISurvey materials . 6' 1 . [ I - I 
11,ehicles 42 I-I-I -

IPOL I.' . ~ 1 632 I 
ITools I 6 I , i1.I 
ITubewells (430 units) : ,'I I I '174- . 1- [ 
IWell construction material I-I'I 1 I 
1(140 units)I ' .I 

IPumps (570 units) 200 I . .. . I 
ISpring capping (500 units) - - I - '.,135., 
IGravity, ram and solar 152 I - I I 252 I 
I systems (1, 5, 5 resp.) 'I I U I 
12. Travel 84 
 .1 

13. Technical Assistance, I 1,0. I08- 1,088
;.
I-,:I : : 5 , !, 'I.:- : I': :: :I,
I: !: 


I Long term '953 
Short term 135I ' - I -, 

14. Salaries I "'"I 281 28-"I 


15. Maintenance and Overhead .'19
rea 1 "!:"II.I-19 70,I. 89I I -j 70 8 

16. Training 14' I I 14 I18 

17. Miscellaneous ' 3 . - -1 I - "3 
I . .:.I --I I p 1 

,:,.,,, ., - 1 1 6 ,5 

ITOTAL I 2,005 I I I r1568 I 3,573 
lInflation (12%) I 2455 : I ' 232 I 477 

IGRAND TOTAL I 2,250. I I I 1,800 4'4,0 0I 
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Table 2: Projection of USAID-fundea-costs by 'fiscal year by major line item 

____r______________1985' '1986 1987, 1988 1989 TOTAL, 

TOLS AND FURNISHINGS 33. - I - 331 

sPL PS ,21 39 I 46 [ 42 I 45 200 

SPECIALPROJECTS 50 35 42 25 12 
AI'FTvm I TI I:2 I-

TRAVEL 24.4 24.3 .7 13 4 I 1l I 14.6 84 
_ I ___ _ __ It I:. .. .. - _ __I_,_: I _ _ _ _ _ I _ _ _ _ I __ I 

TECHNICAL ASSISTANCE I.I 242.7 I 242.7 I 24 25:" ."180.1 I- 10 1,088 I 
(Short term 15 p/m) 1|(28) I (28) I(27.8), (25.6) (25.6) 1(152)(Long term 13 p/y) I (214.7) I (214.7) I (214.7) I' (154.5) I (154.4) I 2 

__2_i_:_.I t_ .I __ 
u II I I . I ( I 

T 

MAINTENANCE I 0.1 I 3,7. I 45 I 5.1 5 .6 19 I 

"•-AININGI 
 1 I -. 1' - I - I I 141___ _ _ _ _I I_ I .... ,____ :: __ I_ I 

VEHICLES + DRILL I 412. I I ....... I - I 412 

MISCELLA.NEOUS I 1.6 1.1I __ __ _ _ _ "_ .II _ _ _ 
II ' * I .0.3 I. - : 3I ':":, I : I 

:I II I : !Ir'"" .1 ' : i .2 0 
TOI'TAL I798 .8 I345.8 1 342.9 I272.3 I 245.2 I '2,005 

INFLATION (12%) 245 

GRAND TTAL. 2F,250 

C. Detailed cost estimates for , ID and GOZ funding are; presented in Annex. 5, 



E. EconomidcAnalysis
 

1." Background
 

In the project area the sources of water for various uses arein many
 

cases, distant from users, of questionable safety, costly to use,
 

insufficient, or accessible only by means of equipment and structures that are
 

in need of rehabilitation. The difficulty of getting enough good water in
 

rural areas is one of the main complaints of thel residents. Even more than
 

the lack of electricity, it typifies in their mins the state of backwardness
 

of their communities as compaied with some of the 1etter-off urban areas.
 

Not only is access to water presently costly i4 time, effort, and, in some
 

cases, fuel, but the lack of water and the polluion caused by lack of care
 

with its sources and handling reduce sanitation anI increase morbidity.
 

2V; The Project
 

The project would improve the quantity of water available, :improve the
 

quality of that water, make it available at more convenient locations, reduce
 

costs of pumping it, promote a limited capacity of the Department of
 

Agriculture's Rural Hydraulics Division to continue to improve infrastructure,
 

and help organize communities to manage their water supplies. For the various
 

types of water users and situations, different measures would be used: for
 

example, drilling new boreholes, rehabilitating xisting shallow dug wells,
 

capping springs, or installing.pumps.,.
 

3.' Economic Feasibility
 

Although some benefits from: the 	 project-: - can be giVenpreliminary 

PF gubreooiveiminarydpely 

,
evaluation, as reported in the annex (number 6) pn, economic analysis, we do
 

not have-the means toc evaluate some of themain benefits of the. project. For
 

example, so far as' is known,,there does not exist !anywhere good information on
 

a basic benefit:.reduced incidence of water-borne,
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diseases. Experts feel that. under:. present conditions in '.any areas,
 

increased availability of water at lower cost (in time and effort, primarily)
 

would lead to improvements in personal, household, and community sanitation
 

that would substantially reduce morbidity. More care of water sources could
 

also result in less polluted water that would transmit less disease. However,
 

the assumptiuis that this analysis might make to measure and to value these
 

expected benefits would be too arbitrary to guide project selection or design.
 

Other benefits that would be difficult to measure are similarly discussed
 

in annex 6. Overall, five general categories of benefits are distinguished in
 

that analysis:
 

a. Time saved drawing water; 

b. Improved health; 

c. Improved care at health centers; 

d. Post-project work by governmental teams trained'. and::'eqUipped by . the 

project; and 

e. Prevention of misallocal:ion of labor to urbanlareas.,
 

Given the overall cost of the project, $4 million benefits valued at,for
 

example, nearly $1 million per year over yearsl three through ten of the
 

project would be necessary to justify the project's expense. Those benefits
 

of which preliminary evaluations are possible d? not approach, that figure.
 

Thus, formal economic feasibility can not be demonstrated'ex ante.
 

During mid-term and final evaluations of t!i project, economists will
 

attempt to learn more about quantities and values f benefits from the project
 

both.! to better assess .the merits of. this investment and to facilitate
 

selection and design of future projects.,
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V. Implementation Plan
 

A. Administrative Arrangements
 

USAID wilU sign a Cooperative Agreement with AIDR, which is registered
 

with the GOZ as a PVO, to provide technical, administrative and procurement 

Services for the implementation ot the project. AIDR, in turn: will enter
 

into an agreement with the Rural Hydraulics Division (RHD) of the Department
 

of Agriculture and Rural Development of the Government of Zaire. RHD has been
 

created to assume primary responsibility for rural water supply in Zaire, but
 

sufficient qualified management and technical personnel are not yet available
 

to field teams in all Zaire's eight rural regions.
 

AIDR's office in Kinshasa will be the contracting entity, and will serve 

liaison functions with USAID. AIDR will appoint a Project Coordinator in
 

Brussels to oversee the program with annual one-month visits to the field to 

ensure satisfactory implementation. The Project Leader will be the AIDR field
 

representative, who will be in liaison with his RHD counterpart, the Director
 

of RHD. The Project Coordinator at AIDR central offices will be responsible
 

for backstopping project procurement. AIDR technical field personnel will and
 

forward specific engineering plans to USAID. USAID's engineering office will
 

provide technical backstop to the project. AIDR central offices will also
 

supply specialized consultants, estimated at two months per year. USAID will
 

approve all short-term consultaneies and longlterm appointments of' AIDR
 

personnel.
 

The Project Leader will be responsible F general management of the
 

project in the field: studies, construction, training, and other programs.
 

He will be responsible also for financial management and logistic support
 
services, although it is anticipated that AIDR may contract for local
 

procurement services in Lubumbashiand Kinshasa.
 



A R will assign a senior project 'water and sanitation engineer, a.' well 

illi super-isr. ard a master mechanic from its professional technical 
staff. In additi':n to these full-time, long term AIDR personnel, an, 
adminis tative assistant, to be hired locally, will complete the core -TA"'team. 
(see 	An ex 5 for the TA team profile). 

To manage this project effectively, USAID will assign- a Project Officer 
to Shabi whose responsibilities will include:
 

1. 	 Monitoring and evaluation of project activities, to ensure,, that the 
management of AID resources is satisfactory; 

2. 	 assisting in the preparation of project! implementation.:documents, 

particularly those relating to procurementj 
3. 	the maintenance of liaison with the relevant host country,'officialsy
 
4. 	 assisting in the maintenance of project reporting and& reccd 

keeping, including financial" management information and' pr ct 

performance tracking. 

'The, 	 officer based in Shaba. will, have a USID backstop who will be 
respons ble for liaison with AIDRand AID/Washingtonl n all project matt6rs,. 

B Implementation Schedule 

The general schedule fbr the implementation of project activities 

from th date of approval until project coripletion is presented below. A 
detailed work plan will be prepared by the contractr in the. first 3 months of 
project implementation. I 

Act vities schedule 

Project per approved by A. I.D. 	 September '1984 

Project grant agreement signed Septemner 1984
 

Commodit es list finalized November 1984
 
Initial :onditions precedent met November 1984
 

Detailed project work and maintenance plan completed December 1984
 

Commodities order placed January 1985 (7( 
Technical assistance team arrives May 1985 
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Zairian work crews on site 
 May 1985
 
Commodities on site July 1985
 
Water supply work commences July 1985
 
Technical services conpleted 
 June 1990
 
Project completion date 
 September 1990'
 

C. Evaluation Plan 

Three evaluations are slated for project: in September ofthis one 1986 
one in 1987, and one in 1990. The first will be !a start-up evaluation, the 
the second a mid-point, and the third a final. 

All evaluations. %4ill coincide with, and take i-to account, evaluations of 
the Roads in chaba (660-0114) and the Health Infrastructure in 'Sh'aba 
(660-0115) companion refugee projects. 

The first evaluation will have as its principal purpose to review project
 
objectives, assess the degree to which project design is lea-diaig 
towards 
purpose achievement, review and confirm the validity of assumptions, assure
 
that all participants are properly carrying out the'responsibilities envisaged
 
and assigned, and make recommendations for improving project implementation.
 

.The evaluation team will be led.by a sanitary engineer with expertise in 
rural water supply and will include a public, health specialist' and an
 
economist with experience of local revenue generating programs. The team
 
leader will assess: the quality of the water supply! improvements proposed for
 
the area against appropriate standards for similar geographical and
 
hydrological environments. The public health expert will 
assess the impact of
 
the water supply improvements on health standards among the refugee, returnee,
 
and resident portions of the local population. The conomist will review the
 
provisions for local water committees to manage the improved water supplies
 
and ensure reasonable longevity for each element of the infrastructure and 
repair or replacement when necessary. He will also develop the criteria for 
monitoring the economic impact of the project. 
The mid-term evaluation will
 

update initial eirdluation findings with.recommendations appropriate at that
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point'. It will specifically review what mechanisms' havei-,been established or 

planned for recurrent costs and other aspects of sstainability. It will,:,also
 

make an initial estimate of the economic impact, f the project component s. 

Results of this evaluation wll1 be incorporated into, USAID 'Planning ,f or ,wateri 

and sanitation activities slated for 1987 and beyon..
 

The ifinal .evaluation will be conducted' folloingq the lompletion of all 

water supply infrastructure construction under the roject,, and will provide a
 

comprehensive assessment of the project's impact Jn Lualaba Sub-Region. The
 

team -dill be constituted similarly to those of, the earlier evaluations.
 

Health and economic analyses will determ..ne the ext nt to which the population
 

has benefitted through improved access to drlnkin water and improved 
water 

quality. Tbe evaluation team should also address the impact of improved water 

supply on consolidation of hamlets into larger villages more readily 

benefitted by various forms of infrastructure improvement. 'In addition, an 

assessment will be made of the cumulative impact of! the three refugee projects 

on the populace of the sub-region. 

D. Prbcurement
 

This project is"to be authorized in accordaceith the" Migration and 

Refugee Asslstance Act.of.1962.6',
 

Because.theauthorization for this project does not come from the 'Foreign 
Assistance Act, the provisions of: that Act relating to the procurement of 

goods and services do not apply. as a matter of law and accordingly this PP 

reflects grhater flexibility than usually assumed in AID regarding procurement
 

requirements.
 

Services will be providedby AIDR, which is registered in Zaire as a PVO. 

and which has over 20 years of experience in W supply in Central Africa. 

As described above,,' the major responsibility for lall procurement lies with 

AIDR, the cooperating PVO which has long experience with water supply 

improvements, particularly in Zaire. Procedures to be followed by AIDRM in 

procurement and possible criteria to be, applied to justify any, non-US 

procurement are Included in Annex 12. USAID' will. review and approve all 
requests for procurements which do -not , have their source or origin in the 

United States.
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REPUBLIQUE DU ZAIRE
 
AQLJVEMENT POPULAIRE DE LA REVOLUTION 

. 1- A U+! . .L............ .Lu- urbasi, T1 

S10/ , ,1 8 CAB/PR.MPRIOR/SH8.V 

REGION DU SHABA 

CABINET DU PRESIDENT REGIONAL DU MPR:' 

GOUVERNEUR DE REGION 

OBJET: A Vionsieur .L.e .].Directeur . 
-'rojet routes et santJ de ),U.S.A.I.D. ZaIre
 

;ous-Rgion-de Lualaba.
 
- KINSHASA,
 

.ionsieur le )irecteur,
 

d ffJ'ai l'honneur de vous confirmer les
 
:diff zents entretiens que j'ai eus avec vous au sujet
 
de la priorit6 que la Rdgion du Shaba accorde aux pro­
bl'mel-d'assistance aux r6fugi6s d'Ang-'la et de rein­
tgration des rapatrigs zalrois qui ne cessent d'af­
fluer lans la Sous-R6gion de Lualaba.
 

A cet effet, la Rdgion appuie le projet
 
d'aml=4oration des routes de desserte agricole et celui
 
de sant6 comi,unautaire que I'USAID et les Nations-Unies
 
ont 6 labords pour la Sous-R6gion de Lualaba.
 

Ces projets visent essentielleuaent
 

1. l'amdlioration des routes de desserte agricole dfins
 
la Sous-Rgion de Lualaba, projet n0660-011-.
 
Ceila pour faciliter l'4coulement des produits agrico­
le vers les centres de consoiwaation.
 
Le Icoft estim6 de ce projet serait de 7.500.000 UZ.
 
L'O,fice des Routes en assurerait la realisation.
 

2. le systbme de sant6 dans la Sous-R'gion, projet
 
n0660-0114. Le but de ce projet est de permetre
 
Sla population de la Sous-Rgion de Lualaba de bn4­
ficler des soins m~dicaux. 
Le coOt estiin6 du projet serait de 1.750.)i,) U3s/. 
L'Eglise Iiethodinte Unie a3surOra la r.li.. tion 
de ce proiet. 

.ID­
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la fourniture dleau potable dans la Sous-Region
3. . Le but du projet
de Lualaba, projet n 660-1 
6
 

est de faire b4neficier la population de 
cette
 

Sos-Rggion d'eau potable.
 
Le coat estim4 du projet serait de 2.250.000 US$.
 

Tout en vous remerciant d'avance
 

de l'pui que vous apportez aux projets ci-des.ius
 

qui on un caractere prioritaire pour la R6gion di.
 

Shaba, je vous prie d'agr6er, Lionsiear le Directeur,
 
consid6ration distinguee.
l'assurance de mar 


LE PRESIDENT REGION.L DU LIPRI,
 

.'AVUNGUBLA NY,,TI
 

DE. qG­vOUERU, ,G. 



.ANALYS JS OF'THlE PRES ."T W'ATEIR' SUPrLY .SITUASTION 

1. II4TROWCPION 

ConsIderIng rural water supply, the.three zones of Dilolo,-Sandoa, and'. 

Kapanga are. characterized by the fact that no weter supply/distribution 

equipment is in operating condition except for several major rural centers. 

where United Methodist, Roman Catholic, or Garenganze missions are-located. 

Twenty years ago, dug wells with reinforced concrete liners were set up with 

hand pumps, but all are now unusable'for various reasons follaing the events 

of the last ten years in the area. 

Fbr this reason, the village population draws water for 'drinking and 

ccoking from the rivers-and streams and at'the heads of their saturated 

valeys Pt the closest possible sites to the village.. No particular 

improvements have been made to supply points, whether to springs or to water 

holes. Note that no boreb-les have been drilled, and no gravity-flow piped
 

systems exist.
 

2. LARGER RURAL CENTERS
 

Potable water supply infrastructure exists and functions in-t-ose major
 

rural centers where religious missions are located. These administer 'and," 

finance significant medical institutions:.,hospitali,maternities, 

leprosariums, dispensaries. The most important of these are: 

.asaj i-Chisengama 
Kasaji-Lueo
 
Sandoa Poste.
 
Kafakumba -Kimpuki 
Dilolo Poste
 
Katoka
 
Musumb
 
Ntit
 
Kalamb
 



All these installations are based on the principle of pumping water up to a
 
reservoir with a gravity-flow distribution system The supply systems are of
 
two types:
 

1. Hydraulic rams of various brands (Blake Hydram, Vulcam, Rife-Ram, 
:Carvens and:-Alto) are installed at Kasaji-Chisengama,' Kasaji-Lueo,, 

Katoka, Dilolo Poste, Kafakumba-Kimpuki, and Kalamb (medical 

.facilities not presently supplied). 

2. Motor-driven pumps aZe used for the United Methodist hospital at 
Musumb (gasoline) and the Roman Catholic dispensary-maternity at 
Ntit (diesel). 

Water is pumped up to steel reservoirs of the Braithwaithe type. Supp?.y
 
piping is of galvanized steel.
 

, In'general, even 'this infrastructure and its associated equipment do not 
function at their maximum efficiency and are not sufficient for present 
needs. All these water supply systems date from several decades back and
 
suffer from a lack of periodic maintenance. No technical studies or
 
blueprints were done before the construction of this infrastructure and the
 
installation of its associated equipment. 
Thus marked improvements can be
 
expected through both planning and implementation of future construction in
 
order to obtain maximum efficiency from the existing infrastructure and
 
increase the volume of water pumped up to the reservoirs and thus the quantity
 

of water available for daily use.
 

In order to avoid corrosion of the existing galvanized steel supply
 
piping, settling basins should be installed before the head chambers of thr*
 
hydraulic rams in order to ensure longevity. Moreover, improvements can be
 
made to the various structures feeding the hydraulic rams in order to avoid.
 
water losses. 
This is especially a matter of improving the impermeability of
 
the dam, intake, supply canal, and supply chamber.
 



3. Rural villages
 

Wells have earlier been constructed in a large number of rural villages, 

particularly around Sandoa. These wells, 0;8 meters in diameter, were lined 

with concrete rings, varied in depth from 8 to 15 meters depending upon.the 

location, and were equipped with hand pumps (wheel or lever actian)." They are 

about 20 years old. For various reasons, stemming from the events of the last 

ten years, these wells are now unuseable. The pumps have either been removed 

or destroyed. The concrete platforms are still present, as wellas certain 

pump bases, but their condition is poor. In most cases the top of the well is 

not covered by a protective slaYV':and all sorts of debris can be found at the 

bottom. Two wells equipped with windmills, but 4Iso out of use, were set up., 

at the Garenganze hospital complex at xasaji. 

Because it is impossible to use these.wells, the village populations have 

had to turn to other,natural water sources: rivers, streams and :srings at, 

valley heads. According to the use to which the water is to be -put,.one. can, 

distinguish several different points for drawing watero :These are as follows: 

- A 	spring, kept more or less cleared by the villagers where'water 

.:,appears naturally and at a single point. 

--One or more water holes (of 0.50 m diameter and, 0 60 m depth), according 

.to the size of the village, dug by.the villagers in the alluvial
 

deposits at the heads of stream valleys. The system is a
 

rudimentary well withtree trunks placed in ::front'of the hole and'
 

serving as a firm base ort which to put the water contaiiers; the
 

water at these supply-points is used only for drinking and cooking.'
 

- If one of the two systems above is not present, water is drawn directly 

, from a stream or river. 

- A series of basins of diverse types used only'for' the soaking of manioc' 

tubers and corn. 

- A 	seperate basin or place for the washing of clothes.
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Water required for drinking.r cooking s etched by children and womn 
A large calabash is used to raise the water, which is then poqueddnto either 

aa plastic jug or metal basin that varies in size according to the physical
capacity of the bearer. These recipients are then carried full on -one s head 
back to the village, a distance varying from800 m to 1.5 km The differencein altitude between the two points may range according to the area from,20 t 
50 eters. The slope ,ray be steep or gradial, according to the local,",
 
topography. The expenditure 
of human energy and the time requred to' 
transport water are important, particularly because water drawing is cornily 
performed twice a day. 

It should also be noted that the villagers di gtheir on wells to 4make
 
bricks during the dry season. 
 The water thus tapped is used only to wet' the
 
clay. In certain cases 
 the top of the well is mad& of half a metal barrel 40 
cm hi i, sometimes capped with metala cover. In the best of these the
 
junction of the barrel 
and the well is formed of packed diit with bricks
 
placed in it.. The diameter 
of such wells varies between .6 and .8 meters and 
the depth averages about 10 meters. Most villages have one or nore such wells. 

A three-Ercn7 ged program is planne d: 

.th e capping of springs and'zconstruction of .a. water drawing: area. 

-~~~~~~daiiainoth xisting open' wells
 
- the drilling of tubewellsi ,
 

m n ex 3 gives an inventory of water points. i the villages ,surveyedby 
the technical desi n team . 



ANEX 3A FiELD STUD Y 

This annex is based'largely on findings obtained by, te project pa
team during on-site vists to the proposed project area. The prim y purpose 

of the following study wj's to assess the needs of the target population withrespect to safe and convenient water supplies. The following report
identifies those needs, and has aided in the fornul] ation of the propsals " 
presented elsewhere in this-document. it is important to note, however, that 
the limited funding available to the project has required that the design team 
make certain choices, These-choices are presented in the body of thtl PP and
in the Technical Analysis. The needs of the area in water greatly outweigh

the possibilities of this project, 
 and thus the following-reports should nob
 
be confused with planned project outputs.,
 

i. Generalities;.
 

'as ricie- objective of this AIDR study mission, composed of Messrs'
 
Jean-Paul 
BARTIER (Sanitary Engineer) and Yves FAUGERE (Hydrologist) andCitizens SEDZABO Seke (Rural Engineer), ZOMA Djesa (Rural Engineer) and
IUVULLA Agnen-a-Mati (Sanitary Technician) for the Naticnal Rural Hydrauli'cs
 
Division was 
 to define a program of action and to identify a series of.

projects in the field of rural 
drinking water supply in luala Sub-regicn 

Shaba.
 

This s egionhas a total surface area of 79 414 km distributed as
 
follows:'.
 

- DIID k,2W,25,330 

SANDOA 
 .29,608 km2 . 

KAPANG 24,476 km2
 

Due to the insufficient. time available for field trips (3 weeks), it was
impossible to cover all 3 zones thoroughly nor to make a systematic inventory
of the hydrological potential of each village. Frthermore, in the course of 
the survey it became apparent. that some areas are currently inaccessible for 
Lak of road i.Lfrastructure,, e.q. the Xapang-,:atapkis;i axis where a bridge

t the Rushish Rivex 
 is ruder .onstructicn and the Chimbalang-Sakapele area 

qhere it is impossible to cro, the Lulua at -l,,iba, for lack of a ferry. 

i 



Upon examination of the, administrative map,it appears that the
 
population 
 is dispersed along the principal and secondary road axes. Taking 
into account the spread of population in Villages along' 'these axes, we chose
 
villages representative of.*the different natural regions crossed alongside the 
principal axes, namely:, 

KASAJIT- NANSONI -SANDOA (direction S-NM) -


SAND3A- SAPIIlJI - IKAFAxUMBA (direction W-E) 
SANDOA -OIB4B' - KAPANGA (directi6n S-N) 

-KAZOMEKiPANGA (direction S-N)' 
'XAPkNGA - RUBWI. (direction E-W)
 

SANDOA - DIIOLO (direction N-S)
 

Along these roads, existing.hydraulic infrastructure (simple dug wells, wells' 
with concrete liners, tthe'scattered oprings," places to draw water from "the
 
streams) are concentrated in 
 the biggest villages. 

On the' other hand,a systematic inventoryvilllage by .villaqe was"taken
 
along the axes.'­

-SANDOA - KAFAKUMBA
 

-KAPANGA - KAZOMB
 

.:All the information gthered in the -field was marked on'to, summry tables.. 

Particular attention was paid'tLo.the large rural centers such as 

;KAS AJI 

KAFAXUMBA. 

KAFAK BA LAKE
 

DIILO .PST
 
.KAPANGA 

The sub-regional centers suppii6d by REGIDESO, such as Sandoa and Dilolo, 
were not included in the present study. 



-The following information was gathered for each site visited: 

- the state of existing wells, depth, state of repairof the pump, 
- the difference in altitude betieen the village and the otabl e swater 

source (using rocket barometric altimeter) :, 

- the distance from the water source to the village.. 

- the pH of the water. 

This preliminary information ali~ed us to define'wate, pump4ng requirements 
(pomp head) and.to.,determine water ,treatment needs (acid vs. alkaiine) 

2. FIELD SURVEY CALENDAA. 

Thoe'caleindar of field v:1isits 'was the 'fol-lowing 

18-08-84 Lubumbashi-Kolwezi 

19-08-84 Kolwezi-Kasaji 

.20-08-84 asaji Malcnga -Kasaji 

21-08-84 Kasaji 

Kasaji - Sandoa 

22-08-84 Sandca.- Kafakumba Lake 

23-08-84 Kafakumba lake - Kafakumba Post 

Kafakumba-Kimpuki - Sandoa 

24-08-84 Sandoa - Chibamb. - Kapan a, 

25-08-84 Kapanga 

26-08- 84 Kapanga 

27-08-84 Kapanga - Mpand a "1.i - Kazomb - Kapanga 
28-08-84 Kapanga - Rubwiz -Kapanga 

29-08-84 Kapanga -"Sandoa 

30-08-84 Sanda - Dilolo Post_- Dilolo Gare - Dil olo 

Post . 

31-08-84 Dilolo Post - Sandoa 

01-09-84 Sandoa
 

02-09-84 Sandoa - Luena (small plane) 

.03-09-84 Luena - Lubumbashi - Kinshasa (plane) 
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3. DONCLUS IONS. 

From the examination of i±nforration rth'ered lin? .theifield and written',up 
in the form of summary tables belo: it' appears that'in rutal areas 

1. 	 Wells equipped with various typesof. manual ah':4'm-ednat 

years ago. 

2. 	 At the present time these wells are unusable (pumpings,1'r4-a-r 
destroyed or taken away; bottoms of wells filled.in) .. 

3."-	 In every village the population draws water for drinkJng and for 
cooking purposes either at natural springs or at holes &ig 'for 
the purpose in the alluvial 6eposits at the heads of tributary 
valleys of the major rivers. These water points are not 

developed. 

4.. 	 In some cases water is drawn directly from the stream.or river. 

5. 	 For brick-making, the villagers dlg wells' on-sit. 

In the much larger villages where religious coirnunities are established,
 
(United Methodist, 
 Poman Catholic, or Garenganze) there does exist more 
complex hydraulic infrastructure, either hydraulic rams or generator-pumps 
which deliver water into metal storage reservoirs. TheImdical complexes are 
then gravity-fed. The installations do not function at maximum capacity and 
are not properly mintained. It should be noted that two wells equipped with 
windmill-driven pumps are out of use at Kasaji and Chisengama. The blades are 
still in good condition. 

http:stream.or
http:filled.in


Kasaji - Nasoni Road. 

Villages, varying in size- from 50 to 300 inhabitants are spread out' alng 
the north-south road axis linking Kasaji. to Nansoni. The region is. 
characte.-ised by a successioni of plateaus and valleys. The villages are' 
eztablish .on the plateaus. Fo the most part, the valleys are very flat 
valley heads, through which run streams bordered by arborescent vegetation 

forming a forest callery. 

Spot where water i. :.taken. 

Village
 

fleii 10 10m Village 

Forest gallery 

1! -Cultivated. Zone. :I 
I Ground 

4 Phreatic water table Stre.... 
dry season low Dry,* 

Valley 

Village Altitude Well 0 h pH Valley/alt., Dis to'Riv
 

"adi a 1025 ied up 15.20 5.5 ;1000 + 1 km.. 

Mlindi 1010,- "10. . 1000 + 800m 

Chimbayeke 1010 1 40 10 . 6 100 ' 1.5: km 

lq ,ila 1.20 12 + 1 km 

£ujabidi 990 



1) 	 That the population has dug wells'whose depth varies from to 
15 m, Water is murky and bas a pH level varying from 5'.5 to 6'. The 
villages use this water for all purposes except drinking water, whidh is 
:taken on the banks or in the river. According to the depth of the well 
and the general topography, the river's. water'table is tapped just beside 
the village. Wells are dug without basic hydraulic infrastructure, 
filters for example, and are unprotected: no well liners either in brick' 
(locally made ) or in concrete. The drainage platform is either 
nonexistent or formed out of-half a metal drum, (drum 0.60 m); in the. 
first case the well opening is partially blocked, leaving just room for a
 
bucket to pass. 
 When the head is made out of a drum, the latter is
 
imbedded into a concrete slab and can be covered with a 
metal cover which
 
provides a hermetic seal. 
 In both cases, water is drawn manually by means
 
of a bucket attached to a cord made of strips of rubber cut from old
 
tires. The choice of the well-digging site s random but near the houses.
 
In certain cases the latrines are only 10 or 15 m. distant from the well.
 
The wells are dug manually with locally-made shovels; the number of wells
 

per village varies.
 

2) 'Because of the murky appearance of the water the villagers have the
 
habit of taking water either from the river, when the water is running and
 
clear, or on the edge of the forest in the humid zone. 
In this case, an.. 
excavation 0.50 m deep serves as a water-heole Owing to the natureIof the. 
soil at the surface (generally alluvial-sands),r the water is clear and . ". 
cool (pH 1.6). The distance fiom the water-hole to the village is about 
.one km.
 

3)" 	 In iconclusion:.,' ,improvement: in,, drinking water supply, to Village 

:populations could b6 effected by: .. 

inzzoaucing an appropriato techinology to place Strainingr filters. 
ccnstruction of a fuli -e: i92ed .e-l head ting cmtot sler and more 

raoid drawing of water. 

use 	of filters of local materials, (sand, gravel, charcoal).
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ANNX:~3 B 'SAM • 
- KFAKUMBA ROA 

Traveling along the road linking these .points from west to east, the, 
co umtryside is characterised by a succession of plateaus and'valileys Note 
that the valleys are wider thah thcse along the Sandoa - Kasaji Rbad. They" 
are formed of a wide flood plain where papyrus gr-owsand a harrow bed where 
water runs diring the dry season. 

The secondary hydrogra~hic networks of the alala, Iukongolo, Chilunda,: 
Lufuta, and Sachila streams, which all flow into the Kashileshi River, one of 
the main tributaries of the lulua River, are likewise east-west in
 
orientaticn, The heads of these valleys 
are thus situated parallel to the 
axes of the plateaus where the principal villages lie. These valley-heads are 
mantled with forert galleries,with flourishing arborescent vegetation. In 
general, they are'situated from 0.6 to 2.0 km from the villages. 

As regards water supply, the populations provide' for their needs in two
 
different ways .
 These vary according to the distance separating the village 
either from the ain streams (Kalala, Lukongolo, Tshilunda, Lufuta, and
 
Sachila) or 
 from the valley heads in these rivers' tributary networks. The
 
flav of water in these galleries is permanent and can take the form either of
 
separate springs the case
(in of Kamwenda, aswawata and aneji springs or of
 
a seepage line. 
 In this case (as at Musumbo, Kawuma, Kasia, Xakoji, and
 
Kawanda)'the population has dug a series of small water holes all along the
 
seepage line, in the form of circular holes 0.5 m in diameter and from 0.40 to 
0.60 in. deep. Water is drawn in calabashes. 

The isolated springs are found adjacent to the lateritic outcrops at the­
change of slope of the hill. 'The-flcw is of the order of 0.5 litres/second. 
Note that no water catchment, properly speaking, has'been created, and the 
local people have simply cleared a few metres of the surface to catch the 
p'ermanent trickle of water.. Note that"a receiving dam 5 m. high. has been 
corn .ctd
in cemented stone rimsciry at the 14a ode.n& spring, the 
water-!upply for the village of Yjiruakaji. ApH level of 5.5 to 6 is typical 
of tl-iee waters which, az a function of the hydrological profile, for tireare 
mc.7t part cleor, limpid, and have no -Lronounced taste. The distance .from, 



and wells to the villages varies from 0 .6 to2' m. Thei: fference in daltitude 
:between the water sources and the village varies .from 10 to 30 m, acccr dingto 
the topographical conditions. 

Certain villages have wells dug in the years 1965-68 b,. AIDR or earlier by
the FBI (Fonds du Dien-Atre Indigane) and cbnstru:Ited in accc, dance with a 

.common plan. Either the liner is made of concrete Ci in dianater, .roings 
-.the well is simply dug in the soil. The liner extends 0 .6- ab ove ground
 
level. 
 The platform is stabilized with concrete; the depth of these wells 

* varies from 7 to 15 m. The population no longer draws water -um,these wells,
which were equipped with lever-action pmps. As they are no longer protected
 

..by covers, they have filled up with 
various debris. 

Fbr brick-making, the population digs holes from 0.6 to 0.8 mn diameter*.and with an average depth of 10m, The pH level of this wa ter, is' round 5 5 
:: cording to the nature of the sub-soil, the water, is more or less limpid and
 
clear. This water is 
 not used for drinking or coo"tig. These wells are
 
mostly equipped with a half-drum and a cover. Water is 
 dr',n by bucket and 
rubber cord.
 

In conclusion
 

1) Permanent springs in the valley heads .could r.be ..piped, an1 water sources 
could be developed there. I 

2) Existing wells corld be restored to workingor~dr and equipped with.iUmPS 
whose type remains to be defined. 

3) The population could be trained in the excavation of new wells, including 
techniques for lining and pump installation, 

4) According to the population density and the various ex.-L ting local
 
infrastructures, 
 (school, dispensary, place of worship), a general
 
principle of drawing water -from the main 
river beds can be envisaged.
 
Along 
these lines, a pilot project could be implemented in l.djimi v1ilage: 

- Difference of 20 m in altitude between the river and the village. 
- Distance of 1.5 krn* from river to village'.
 

- Easy all-;3eason acc-za from a-*e 60 "% a.> ,
 
Concentr -,, popula 
,, and 4Jziot.d o¢. 

- "lumerouztlocal wells. 



SANDOA-KAFAKUMA LAKE ROAD 

VILLAGE WELL WATER SUPPLY POINTS 

-FBIor 

AIDR 

.Depth 

Cm)(in) 

Local 

work ' .. 

Depth 

.. 

PH 

____ 

. .. . _. .. 

Name 

_ 

River 

Dist. 

(Kin) 

Head 

Cm) 

Name 

_ __ 

l~ 

KASHITA 

NAUNGU 

LUKONGOLO 

ZANDA 

-

9 

--­

. 

-

5.5-6 

- KALALA 

LUKONGOWO 

BALONGO 

-2.1 

0'.7 

0.9 

-20 

20 

15 

MUSOMBO 

ASWAWAT. 

SAKATOTA 

MWASHITU 

TSIVUNDA 

SAPINDJI 

7--

-

12 

10 

(5)11 

5.3-6 

riedup 

5.5 

. 

NDUMBA 

-­

1.3: 20 

.-

KAMENGI 

KAOUWA (| 

SACHIZEMBE 

NDJIMI. 

.CHITALA " 

NGANDU- 10V 

" 

-(4) 9 

. :-

/--

'6 

5 

- KATANGE 

KATANGEJI 

CHILUNDA 

RUTANDWEJ 

RUTANDWEJ 

1.6 

1.2 

1.7 

1.3 

1.5 

31' 

20 

20:i 

10 

10 



SANDOA-KAFAKUMBA LAKE ROAD 

VILLAGE WELL-	 WATER SUPPLY POINTS 

F. B.oI. cal, River~ 

A.I.D.R.:.____ ___-

Depth 	 Deptbh pH Name Dist. Head Name 

Cm)(m) ____ ___ (Kin) Cm___ 

SACHIBiNGA 10 1.2 5.5', SACHILA 1.7 30 ..A OJI
 

TSHIHUTA - - - SACHILA A.2 15 

SACHAKOJI - - -SACHILA.. 10... 

KASONDO SACHILA 10 20 

KAJIMAFAJI" 15 dried UP - - KAMUDI 

SAWENGO 	 10' ­ -;_.KAMUDfi 

MBWAMBWA -- " -'KANGOWA : 0.8
 

KANGONGO --- MWANDA* 12 1
 

(SAKATANGA)
 

FAMIKA (1)14 MWAMA 

SAKICNDUNDU Cl 8 (5) 7 6 KAMUWANYA 1.1 15 KAWAN 

SANDUMBA - - - KANYUNGWA 0.8 20 

SANASERA 	 12 - - Dried up KULA 0.7. 20 

KAJILA - - KAYENGA 0.5 -

SAMULENG WONGO 1.2 10 



ANNEX 33,C-

j..SANDOA KAPANGA ROAD:{ 

The villages along ti.is.axis are distinctive In that eight wells were 

excavated and equipped with lever hand pumps (FBI type) in Kapanga Zone... 

These pumps are out of service at the present time. -They are situated in the 

Fllowing villages: 

MUSUMB-KAKES 

MUSENG 

.MULAMBU 

MIANAIAJ 

KR4EJ 

MUSHAD 

CHAL 

RUCHACH 

The population, as in the other regions, draws its drinking water from 

springs and water-holes (see table below) in the heads of the principal . 

tributary valleys of the Lulua River. The water is 500 to 1000 m from the 

village, but in this latter case the difference in height between the village 

and water-source is up to 30 m maximum. It should be noted that two sites .-*. 

suitable for the installation of hydraulic rams were identified. 

The first is found on the Kamuzangalal stream, a tributary of the 'yv. 

River, just 900 m from the village of Mwin Kapend. The site permits erecting 

and bracing a retaining dam on a granite slab. The water head is estimatedf'at 

25 m, and the flow is sufficient.. The village population is 227 inhabitants, 

' with 126 adults. Besides the fact that the general topography of the site.is 

favorable to this type of hydrological work, the region offers the possibility 

of fabricating good quality bricks. A detailed study should be undertaken at 

t'h; beginning of this project. 

The second site favorable 

stream above the bridge on the 

for a hydraulic ram is situated'on the Randu 

Sandoa-,Kapanga road. The water head isq of, the 

) 
a.­



A special study should also be undertaken of a very' favorable sitefor 

installation of a water supply for the villhges of Sangubu and Mbumb.,. 



:SANDOA - KAPANGA ROAD 

VILLAGES F.B .I. WELLS RIVERS LOCAL WELLS S• 

Name Pop. Alt.(m) Number Depth Remarks Name -Distance m) P 

PU14ANG 1450.. 885: Ibumbur- 1600 , 

KABWAT -427. 9501 

KAJIMBU 423 1000 

MAZAU :547- -1000 Mwangal. 350 

SAYILEKA 151 -1020 

MWIN KAPENDA 188 950 Kabamb 250 . 

KAMWILA 234 995 Kapang -

KALAL 220 1070 Kazeng 600- a 

MBINDAKAL 430 1080 Ruvulej 800 a 

SATSHINEY 1350 1060 amuzeng 600, 

KASAMBUJAND 537, :1060,- Mbul a Mbaw 550. .: a 

CHIMBUNGU 1530- =1G90.. . .. . ...... "Mudila.Nzundu 400 - -

112 Pk 

2 6 P 

1 .-- 13 -
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ANNEX 3 .D * MUSUMB/KAPANGA POSTE/NTIT ICOMPLEX 

This complex includes several urbanized locations along the-Kapanga Poste
 

-
Musumb road plus nearby centers such as the Catholic mission at Ntit and the
 

leprosarium at Kabaj. Most of the complex has some type of previous
 

infrastructure, although the public system for Musumb and Kapanga Poste has
 

not been operational for a decade owing to the inability to buy sufficient
 

fuel to operate the dieel-driven pumping system. Operational systems exist
 

at Samuteb Memorial Hospital for the United Methodist mission and at the
 

Catholic mission at Ntit. Both mission systems are very expensive to maintain
 

because of their reliance on internal combustion engines rather than
 

gravity-flow or hydraulic ram systems; the field study supports the empirical
 

judgments of the missionaries that the available water sources do not have _
 

sufficient dry season flow and are located too far below the level of the
 

inhabited areas to allow any solution other than pumped systems.'
 

Solar-powered pumps would be far more advantageous for such an isolated
 

location far from the railroad and oil company facilities. (See Annex 4,
 

"Detailed Techn~ical Analysis".)
 

ANNEX 3.F KAPANGA - RUBWIZ ROAD 

For the area situated to the west of Kapanga, a survey was carried out in
 

the villages of Chibang and Rubwiz, situated in the watershed of the Kaongesh
 

River. The first is located at the break in the slope of the valley and the
 
second at the summit of the ridge. No well, traditional nor of the type.
 

adopted by the FBI, has been excavated in this region.
 

At the village of Chibang, the population has dug small waterholes in the
 

alluvial deposits of the Kapasech stream, a tributary of the Kaongesh. The
 

distance from village to waterhole varies from 500 to 800 m. The difference
 

in altitude is of the order of 25 m.
 

* For the village of Rubwiz, the water needed for all activities of the
 

village 'ommunity is drawn from two natural springs. The first, 700 m away on
 

the north face and called Kej, appears at two points in a calcareous mass.
 

The pH is 5.5, and it is 40 m below the site of the village.
 

The second, called Mpasej, on the south face at 800m, emerges from granite
 

(alt. 40 m, pH 6).
 



ANNEX .3. F KAPANGA, - KOm, ROAD 

The north-south road linking Mapanga to Kazomb 'follows the ridge line.:
 
dividing the watersheds of "two 
 large r.5vers, the Lulua.to the east andithe 

Pumpan to the West. The tributary networks .of these..rivers arise in different, 
valley heads adjacent to'the plateaux on which the various villages: are
 

located.
 

From a general topographical point of view, this axis presents two /
 
different aspects. The first, between the villages' of Chamb 
 and Chiubu' has
 
very little relief with 
 a gentle slope, whereas the second, situated between
 
Sayambu and Kazomb, has a much broken
more and variegated topography. In th!
 
second section, 
 the valleys slope steeply, and the change of elevation between
 
plateau and valley head is around 50 a to 800m."
m over distance of 500 i 

,Because of the profile of the first area, simp~e wells with depth ofa 
about 17m were dug in the past(as in Chamb and Mpand a Wil. villages). These.... " 
water supplies were equipped with manual wheel-action pumps. The 
cylinders/casings of these pimps are still in existence. 

The population does not traditionally excavate wells. Water is drawn 
either in the valley head or in the stream nearest to the vil-lage.. According 
to geological characteristics, natural springs occasionally exist, and in that 
case are used only for drinking water. Holes, dug in the alluvial deposits of.. 
streams serve either for bathing and washing clothes foror soaking. cassava 
and for fermenting maize for alcohol. 

Note that the current dry season (August 1984) is drier, than previous 
years. For example: 

- .. ;the forests are unusually severely burned by brush fires. 
the population has had to dig new .water holes nearer to minor stream be ds 
and.-have to take water directly from the streams. 

- "at the Lulua River ferry next to the village of Chabul, isthe water level 
53 an laoer than last year at the same time according'to the the ferryman). 

We can conclude that the current dry season is outside usual norms. 

http:Lulua.to
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1APANGA -, KA oM1AD'-

VILLAGE WATER SUP PLY' 0OINT
 
NNuE DepthNa pH mber me pH,.
.­ . d DiSt. Remairks 

(m) (km)
 

CHN.4B .17 (2): blocked 4*- Nkand (E) 5.5.30 0.8
 

.(.oystream .

MPAND A M4IL 15: (1)', blocked :..7 Roy.(s) 
 6 20 2:' granite, 

kao in
SHIRUNDU. 

. ov.,(S) 5.5 ' 30 .. 5
 

TSHIHUBU 
 2'"yind (E) 5.5 .25 '1.2
 

SAY-4; 
 Kakung (E) 5.5 40 1,TS.I9SONG 
 -4. Chip (S) 6 " 
 60 .2, granite; 

clay, 

NAMBUTD, ;kaolin,4,. Nkuzu (S) 6 . 50 .5 sandstone
 
0'" 5 anstn 

KcisosCS1. 

Kabwatu (E) 
 1.0
 

IRzlong CS), 
6 4 0'! 017. sandstone, 

- clay.DIBU 
 ... r3
R(S) 
 6 400. 8
 

afuk CE) 

Chikund
 
KAMA3. Mang (E) 0 

Rutand (E) 
6 30 0.5 

Kapong (E) 6, . 50 1.0

!SHING a NGOB" 
 Ngam stream 
 0.5
 
MWIN ISEK 1 Sawang 
MUTEM 


Rach'str. 
 30 0. 8 
TS IKEN4K 3 . 4bumb- CS) 
 6 30 0.5
 

3 Kati'tip 5.5 50 1 clay, 
"" 
 la teritic 

/' 

gravel
 

K3,,,,,1 3akung (E) 6 40 0.9 



ANNEX .3. G 

KAPANGA 1K KALOME ROAD,.-NGni ­

jWe were unable to visit any point on this road. The bridge over the
 

river Rushish is under construction, and this prevented us from pursuing our
 

investigations in this direction.
 

According to information given by the Roman Catholic Mission at.Ntit, the 

following villages have been equipped with wells by FBI: 

'bin Ijidij
 

.Kamwang
 

Ntanimb a Ibwand
 

Mwin Iswin
 

Changul
 

Tshinan
 

Kapaku
 

Kas ar 

Tshiying
 

for a total of nine pumps.
 

These wells are out of service, and we'recomend that they bi restored to
 

working condition.
 



ANNEX 3. 11 KAF AKUMBA-K I4PUKI 

(KAFAKUMBA, CATMDILIC MJSS*IOU-) 

The ater supply. for the me'dicai complex,, the convent' and its mission 
annexes, and the rectory and its mission annexes comes from three hydraulic 
rams, of which two are in operating order. Given the size of the medical 
complex and the schools, it would'be .useful t0undertake the follm7ing
 

renovations:
 

.-the retaining wall should be resurfaced,'raised a half meter, and 
lengthened 30 meters to make an overall heightof 1s andrength 
of 200 meters. The additional length would serve to brace the.. 

.extremities of the retaining wall.­

-the lateral intake should be made of durable materials:' in orcbr to,. 

give a greater retaining capacity in :the artificial lake. 

.- the intake at the dam which supplies the head chamber'shoul'd be redone. 

-a 
new head cha mber should be construc.ted: which wold -include &'a 
settling tank and be protected,.bya.concrete slab.­

-protective housing should be built for, the rams. 

-the bed of the Wongo'river, which feeds the artificial lake, should be 
rectified over 1.3 kilometers. 

The main goal of these improvements would be to restore the operation of 
the third ram and prepare for the installation of a fourth. 
 It would also be
 
advantageous at this point to plan for new ,ndarground P1"C delivery pipes and 
distribution network of about three kilometers. A raised steel Braithwai te 
reservoir should be added. A specific technical study would determine.any 
need for peripheral work. Note that two concrete wedla (depth 15 m,.-diameter 
1.2 m, H 6), equipped with hand-operated pump, are still operational at the 
convent. In additian, two unlined wells (d,pth 10 m, diameter 80 cm, pH 7) 
.avo been recenrtlv du in tt.e hoI-njtal cd urbYick cu:'.tzd, -- d -6 1 
a pulley, facilitates the dr.w in a ,: wa tt, 



Overall needs will be calculated based ,on-.the'foloiingin formation: -: 

Boys' dormitory. ....... i: beds
 

Girlsi dormitory. ...... i0 beds
 

Medical Center wards..100*beds
 
maenity......
er o50-bedses............... .5 


Hospice................50 beds
 

Dispensary........ 350 visits/day
 

Convent...... 0..°..7 rooms
 

Rect °°y.......°...7 rooms
 

Primary school........800 pupils/day
 

Secondary school,.... .400 pupils/day.
 

- . .. .:_ .;
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ANNEX 30. 

(PIDIIWCATHPLIC MISSIO0N) 

1 There are three- hydraulic rams installed at Dilolo Poste whidi supply 
respectively: 

- the hospital 

- -the convent and its mission annexes 

- -the rectory and its mission annexes 

Currently the ram for the hospital is broken, 

2. There is a replacement ram in storage, but the diameter of the
 
delivery pipe fitting on 
 the ram is not the same as the diameter of the.
 
delivery pipe itself..The delivery pipe 
should be put underground. The ram
 
housing should have a protective covering. 
 The head pipe of 12 m length
 
should be replaced and anchored to concrete supporting blocks.
3 The head
 
chamber of 0 .5 m capacity should be surfaced and sealed 
on the insib (
 

2
m ) and covered with a concrete slab. The junction between the bypass 
channel and the head chamber should be restudied and constructed out of 
brick. bMcessary improvements should be undertaken on the 200m bypass channel 
so as to prevent any water loss. A solid retaining wall of 50. m length and 1 
in height should be constructed. 

3. Situated in the same valley, the Blake no. 4 Hydrai hydraulic ram that 

supplies the Catholic rectory and its missicn. annexes is found'800 meters 
above the lake that feeds the hospital. The water that this ram does not 
deliver to the rectory and mission flows down to the ram for the hospital. 
Fbr more efficient water consumption, it would be useful to build z 800 m 
channel of durable materials leading from the mission ram down to the hospital 
ram. over the mission ram, protective housing should be built in which there 
would be a collection chamber for all unused water. The 100 meter-long 
r--raining wall, through whira water is 2xawrn by pipe -to the rani, should be 
raised a half -meter and made waterti4it. The same should be done for the 

entire perimeter of the artificial lake. In addition, drainpipes should be 
ins - 1 1PA ,1-1-'r -nd on the richt bank to catch any arniin w .I 
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4. There is an old fish pond with a sluico-ga.e :hat is fed directly by 

the Dilolo River 500 meters above the retaining walZ in the same valley. The 

valley's water system suffers considerable water l'oss through seepage. This in' 

turn hinders the efficient fun::tioning.of the . A general technical study 

of the valley from its source to the-hospif.al ram shonld be made as to the 

- feasibility of placing three hydraulic rams parallel.to each other to serve 

the surrounding popula.tion, including roughly 2000 refugees camped around the 

hospital, the hospital itself (300 beds), and the diSoensary (300 visits/day)." 

5. The convent and its associated facilitiesj (school, etc,) also gets its 

water from an artificial lake formed by a iike faeding water into a Vulcam-Ram 

4L hydraulic ram. In this case, the entire infrastructure is in good. 

condition and functions normally. Further improvements in'water collection on 

the Kakuzenze stream and the raising'of the retaining wall by one meter would 

incraase the water capacity of the lake and permit the installation of a 

second ram. The 1.3 km of delivery pipes should be replaced and put 

underground. 

The existing metal tanks should be .repainted and made watertight.. In this 

way, the convent and its mission facilities would be supplied with water 

individually and permanently. Here again a technical study will have to be 

made in order to estimate the amount of work to -be done. 

33i
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ANNEX 3.J
 

SAPINDJI - MAZAU ROAD. 

The orc'anization of this visit was based on a 1956 map, which located the 
different villages. At the end of our survey, it became apparent that many
villages (such as Sa ying, Sakaseshi, Liyi, MWandoji) were either destroyed 
during the war or have beei abandoned in accordance with Chokwe custom on the 
death of the chief. The villages still in existence-Chingungu, Sahundu,
 
Kaboka, and Dilombe--are very small. 
The population is around 50 per village 
which are spread out along the!.ole length 'ofthe road. 

The data relevant to the survey are the following: , 

NAME OF VILLAGE POIJUA- NAME OF Ait pH Dist. 
TION: RIVER"(n (102), 

CHINGUNGU 57-l Chilefu 10 6 ! 1.8 
SAHUMU 15 Kasumbo 15 5.5 1.2 
KABOLA 
 30 Lu iyi 
 20 5 
 1.8
 
DILUMBE 
 63 Pop 
 10' 
 6 1.2
 

For all these water suppliesI.the population seeks its water in holes dug 
- along the edge of the river bed"in the alluvialla'yer. The water hole may be 
moved if the hole dries up in dry season., In general, one waterin-pla ce
 
suffices 
to supply a group of approximately 60 people. 

The survey indicates that a general project should be prepared for the 
Sacquisition of the latest aerial or satellite photos and these. in both 

andwte and infrared, so as to verify. the actuala 
distribtion of the 

,rural habitation. 4 ,.. .. 
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ANNEX 3iK 

KAFAKWMBA TAKE 

Because of the location.' of the United Methodist medical complex.and other" 
facilities at Kafakumba Lake, the cnly possible water supply is the, like 
itself, where the population goes daily to draw its water. 

A project based on the lake is conceivable,- seeing that the difference in 
altitude between lake level (measuredin August.1984, a year considered
 
exceptionally dry) and the highest point on which construction has taken
 
place, is a mere 20 m. Walking distance from the lake to the highest point is 
9oo0m. 

We suggest the followinT. 

an intake in the lake at a distance of 25 m from the shore, to pipe 
water from a depth beyond human and animal pollution.. 
a sump in which would be placed a submerged electric pump powered by 
solar panels; this sump would have first a settling and filtering 
compartment and then another compartment for actual pumping. 
a delivery pipe feeding a storage reservoir situated on the highest 
point, with a gravity di:Oa:.ution netwcrk supplying the different 
medical, educational, and j:esidential complexes 
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ANN'EX 3-L
 
KASAJI-0CIS NGAMA IDSPITAL (GARINGANZE MISSION)
 

A Blake Hydram 1b. 4 hydraulic ram has been installed below the hospital 
at a distance of 1 km. Water from Kamaninga stream is stocked in an 
artificial lake. The retaining dyke is 70 m long and 1.5 m high. Its
 
integrity leaves 
nrr..to be'desired, with considerable seepage. The canal :. 
leading to the head chamber, 80 m long x 1.5m wide x 0.5 m high, needs repair 
and cleaning. The lateral intake from the dike to the canal must be
 
constructed in permanent materials 
 and fitted with a sluice gate. The head
 
chamber, constructed .in brickwork, 3m wide x has
, 5m long lm deep, two
 
compartments of 1 2
m x m. 

From a hydrological point of view, the junction of the caria at 'the
 
chamber needs to be restudied, The 
 delivery pipe,*in 3 1/2 inch.'steel, -is 20 , 

m long and there is 3 m difference in level between ram nd head-chamber.,
 
This pipe needs replacing. .
 

The head between the ram and the reservoir is'25'm,I Thereservo iris
 
capacity is 10 m. 'Water is 
 not supplied tothe hospital because no
 
delivery piping exists.
 

Above the dike, at 500m distance, is a former fish pond supplied by J 
natural seepage. This seepage could easily be piped, the fishpond could be 
restored and the stream course between ptheond and the holding basin should 
be cleaned up and restored. 

The main purpose of the works would be to store a maximum of water to feed 
the'ramr installation of a second ram would also be possible. The storage 
reservoirs should be restored to like-new condition' and the overall 
distribution system overhauled. 
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jAgeneral *study defining the various work needed should be undertaken for, 
the whole of the medical complex. Near the leprosarium is a 15 m deep,
 
concrete well equipped with a windmill (Stewards and Lloyd brand) but with the
 
pump mechanism broken. 
The blades turn, and the linkage functions. At the/,
 

hospital entrance is 
a second well in the same condition. These two wells'
 
should be rehabilitated, as should ai12 m deep coricrete well equipped with a
 
lever-action pump (also Stewarts and Lloyd brand) which is 
out of service.
 

ANNEX 3,M
 

KSAJI-LUBD
 

; The abman Catholic Mission complex at Kasaji is fed by two rams ii 
parallel, both in working order. The installation is classic: retaining 
wall, bypass channel, head-chamber. The difference in height -is 3.5 m,
 

In order to improve the water quality, the following work should be
 
undertaken:
 

- sealing and restoring the dike 
'-
 repairing and sealing the head-chamber
 

-" calibrating and restoring the bypass channel
 
- construction of a proper lateral intake at the dam.
 

Once these improvements are completed, it ssible 
more rams, supplying two new reservoirs, one for the future public health 
training center and the second for the tuberculosis wards. The two existing 
steel reservoirs are in good condition, 

would be s to install two 

A decent-sized spring situated below the dam and to its right (its flow 
is of the order of 1 litre a second) could also be developed as a water source 
for the population living alongside the dam. There are also four wells within
 
the'hospital grounds which shoild be equipped with pump systems.
 

y'
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A technical study defining all -work needed should be.made, taking into 

consideration:
 

Dispensary: .17 0,beds 

350 Visits/day 

Maternity Annex 60 beds 
Tuberculosis wards: 120 beds 

.300 visits/day 

Hospice: 10 beds 

Training Centre: 

Guest House: 20: beds 

Boarding School: 100 beds 

Houses: 2:,units 

ANNEX 3.N
 

KASAJI GARE (TOWN)' 

Several wells have been excavated at Kasaji. Their average depth is 9 m.
 

Water is drawn by bucket and cord. The water's appearance is murky, its pH
 
5.5.- The wells' diameter is 1 m, and the top of the well is generally fitted
 

with a half-drum protected by a metal cover. These wells could be improved by
 
being deepened and having filters and pumps installed.
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ANNE~X 3-br
 

-B UB42TGE AGRICULTURAL INSTITUTE.
 

This agricultural institute is in Chanika village 5 km north of.asaji on 1 

the road to Sandoa. The institute is no longer supplied with water 7 although 
infrastructure W .he.l exists for two hydraulic rams, one of which is still 

..in place although out-of service., 

The work required includes: 

- restoration and raisiigby0.5 m of the dam
 

- rebui.ding of the 2 km bypass channel
 

r 	 construction of a lateral intake at the dam, fitted withsisluice,_tes 

construction of a head chamber 

- repair of the existing ram and installation of a second," 
- installation of 700 m of delivery pipe to the existing steel 

.	 .. reservoir, wh..ch needs restoration
 

distribution system
 

Fbllowing this work on the hydraulic infrastructure, a third ram could be
 
envisaged... A technical study of this project should also be undertaken, 
 so as
 

to specify the amount of work to be done.
 

ANNEX 3. P
 

.,MAiD1A TOWN
 

This large center on the Dilolo-Kasaji road, a former administrative post 

for lualaba Sub-Region, has no water supply infrastructure. The populati'on 
.takes its water from the Lukoshi River 1.2 kmnaway. The difference in 
.altitude between the river and Malcnga is 40 m. A program of deepboreholes 

-should be undertaken for this center. 
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ANNEX 3-Q. KASAJI-SANDOA ROAD 

An. inventory was taken .for some villages situated, along this road. 

VILLAGE NAME .WELL-' WATER SUPPLY IOINT. 
Depth pH RIVER ..Head .Distance H 

MADIDI 17. dried up Valley 
- .ampemba 25 1.2, 

MUL M1I 10 " Kajileshi 20 .3 -
CHDIBAYEKE 10 6 Kajileshi 15 . 15 
KASENGULA (3) 12 -' Nzala '1.0 
LUMB3D - Lufubu .25 0 .9 '. .... 

As in the other-sites visited, drinking water is taken from holes dug in 
the alluvium of the nearest river. local wells arou ,d 10 m deep are du' for 
brick-making. 

A program of wells and boreholes equipped with manual pum' ,should be. 
envisaged for the villages along this road.
 

ANNEX 3. R KATOKA 

The Garenganze (Plymouth Brethren) mission at Katoka hid not yet been 
visited at the time the preliminary reports were submitted. The mission 
consists of two modern houses and a number-of national staff dwellings, a 

.large maternity, in-patient wards, a tuberculosis camp, primary and secondary
schools, and various associated minor projects. A second, state-operated 
secondary school is located nearby. The existing water system consists of !;wo
artificial streams on the Katoka stream, both stocked with fish, with the 
upper lake being protected by diversion channels from surface runoff and 
feeding a Blake Hydram hydraulic ram. A reservoir is located in the medical 
center complex. 
The syste-m is functional, although water no longer reaches 
aJ1! the madical center facilities; in August 19,'4 water had been temporarily 
cut off shcrt of the reservoir because of recent damage to the supply pipe 
whiere it crozses under the Dilolo-Kasaji road. 



ANNEX 4
 

DETAILED TECNICAL ANALYSISl
 

Introductory Note: The field survey is currently in process, and all
 
'results for the Sub-Region are.yet not available. Certain figures below are
 
simply extrapolatiopq of the data collected in the two administrative zones.
 
These figures will be refined in the final-AMDR report. Provisional figures
 
are given in parentheses.
 

A; INTRODUCTION 

.1. The purpose of this project is to improve. the water- supply ,syste-mof 
the refugee area of Southwestern Shaba '
 

2. Inalaba Sab-Re gion forms the western I,'rt .of Shaba region., Bordered
 
on the west and south by Angola, it extends in length more or less 400 kms
 
from north to south and about 200-250 kms in width '
 

310' The sub-region is subdivided into three administrative zones: 
Kasanga to' the north, '&ndoa in the center, and' Dilolo:.ir the south.
 

Scientific surveys' during the fourth quarter 
 1983 revealed the 

following: 

ZONE km: '.mPUIATION DENSITY PER 'M2 

mapanga 24,476 75,692 3.1
 

Sandoa 29,608 106,780 .3.6
 

Dilolo' 25,330 212,925 "8.4 

Lualaba 79,414 395,397 5.0
 

4. In addition to the resident Zairian population, there are a number of 

Angolan refugees who have been fleeing their country for more than 20 years 37 

http:Dilolo:.ir
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but especially in the last year; they have settled in Zaire for an undefinate
 
period, At the present they have settled in two camps, 
one in Dilolo with
 
15-18,000 and the other in Kisange with 2-3,000 according to informati.on from 
UNHCR, Zairian authorities, and religious missions. It appears that the
 
refugees continue to immigate despite the disastrous conditions they "face in 
Zaire; in particular, they do not have access to potable water. 

5 In the past, few installations (wells with hand pumps, gravity flow 
systems, diesel pumps or other systems) provided potable water to the populace
regrouped in villages in the entire Sub-Region. At present water supply
 
installations in working order are rare. 
With the exception of the piped
 
systems in the towns of Sandoa 
 and Dilolo that are managed by Regideso, the
 
only functioning systems are those under the 
direct responsibility of 
missions. 
The result is that in August 1984 almost 400,000 inhabitants of the
 
sub region plus some 20,000 Angolan refugees did not regularly have access to
 
potable water, other than when they went to a hospital, a mission or a
 
privileged site such as Sandoa or 
Dilolo.
 

6.. In fact, following the deterioriation of former installations
 
(through lack of maintenance and repair and the 80 Day 
 War in"1977) the, people 
had .three remaining pos.sible supply sources:. 

- Rivers, ponds, swamps
 

- Slihtly-improved springs 
at the heads of valleys and water holes 
in alluvial zones 

Socal wells of 8 to 20 meters without lining, cover,,or bucket in 
well. 

The three supply sources provide a poor quality of water due to the fact 

that they are not protected from flooding and surface contamination 

7.. Personnel responsible .for the Sab-Region's hospitals and medical 
centers insist that there has been considerable increase in water-borne 
lseases, contri1buting along wiiq oth,_ caut'js of diseases (malnutrition, 
. osquitoes, bacteria, etc.) ,.treatment being more and more complex and 

considerably weakening the patients, particularly young infants. 

http:informati.on


8. In addition, the conditlon of acmen has deterioriated. -They have to 
walk long distances to reach supply whicha water is always located at a lower 
61*evation (normally 800-15 00 .hintersone way and 20-50 meters downhill). Women 
and children are thiose who'm, bear the burden of fetching water. 

9. 
 The sub-region is cansiderablv under-populated: normally only 5 
persons per km2 tage por'.ions of the region rimain uninhabited, with most. 
of the population concentrations (from tens to hundreds of residents) situated 
along the roads. "Villages" are the important centers, according to the 
number of residents** The rest of the populaticn live in hamlets of some tens 
of residents.
 

The following preliminary analysis summarizes the population distribution: 

Administrative Unit Districts Villages Hamlets 
Residents .b Residents -'W" Residents Residents 

Kapanga Zone -'75,692 21,325 28 25,000 29,367' 

Sandoa 2ne 106780 .3 4,842 77 51,000 50938 

Dilolo Zone r22,925 4, (26,000) (150) (100,000) (86,925) 

lz~albaS-.35,9711 (52, 16 7) (5)(176 ,000) (16 7,230)
'..Numbers in retses Are. Provisional. and will. be corrected in final
 

report
 

The, Potable water supply Pr ogram will concentrate on towns and villages,.
.ffrst'becaupie these are the most. , ...stable....-.inhabited sites, and•.:,,- ' , •, •. . seconidlY because... ,2• ,
 

.thesevillages will in the long run become consolidation points for
 
surrounding hamlets.
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B. SCIENTIFIC DATA
 

Annual precipitation "12 00 -15 00 m 
(torrential rains from September through April,­

5-6.months of dry season from April to September 

-. Rainfall somewhat less abundant in the south) 

Normal temperaturas:. May, June, July ave. minimum 


C. 

Septeber,.October ave. minimum !24O 

Average annual insolation 
 !2 500 hours 

C. AgJIFER RESOURCES
 

1. Interfluvial aquifers: 

This is the table reached by the wells dug (by FBI, AIDR, or villagers)
 

on the plateaus. The table overflows at the seepage level at the head and 
along the sides of the valleys which surround the plateaux. Fbr the most 
part, the quality of the water supply is poor: low permeability of the
 

aquifer, low flow, and high seasonal variation. However, one should not 
dismiss it completely so far as it is possible to sink wells at the consuming 
location and where water is obtained at shallow depth (an average of 10 to 30 
m.; deeper in the north). In certain instances these tables may be of better 
quality, when the aquifer is formed of geologically recent sand deposits or of 

sandstone. 

Many wells have previously been dug to reach these layers. They are 
lined with cement culverts (800 mm in diameter). The pumps are beyond repair, 

but it i3 estimated that 120 to 150 are repairable. 

Planning should also foresee exploiting'springs at e head and along the 

sides of the valleys.
 

2. Alluvial acnuiftrs: 

Alluvial or colluvial aquifers, the.e are more or less associated with 
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the previous deposits and are sometimes fed by the rivers. Here there isthe 
possiblity of tapping the aquifer with long trenches which drain offcan 

larger flows for use than from the interfluvial aquifers above. The problem,
 
is that these sites are at a distance from the villages, which presents .,


/ 

problems of pumping or of carrying distance. 

3. Surface Water -. 

It is plentiful, but its use requires water treatment. This water source
 
also has the same problem as the prec6ding one of pumping or travel distance
 

for users.
 

Conclusion 

Throughout Iualaba Sub-Region water availability is not a problem. The
 
difficulties are rather a question of rational techniques to make use of the
 
available water supplies.
 

II. WATER NEEDS AND MEANS OF SUPPLY 

At the present time, water consumption in the area is very low because of 
transportation: a few liters a day per person. Bathing and laundry are. 
normally. done at the water source which a few hundred" meters from the houses. 

The calculation of water supply needs which will be satisfied by 
implementation of the present project has been based theon followi.ng- factors: 

1. In the rural areas, potable water supply for villages and hamlets will 
be ensured in part through wells with hand pumps located within the village 

itself and, for the rest, through capped springs below the villagess and 
located. 200-1000 m from the houses. The-daily productivity of wells is low: 

about 3-4.m 3 (In regions with sandy soils or sandstone bedrock, the 
productivity is much higher, but these regions seem to be the least
 
populated.) Therefore, we suggest that well water be reserved for cooking and
 

that laundry and bathing continue to be done at the springs," appropriately 

improved for this. 2qx 

http:followi.ng
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In this case, the daily needs of the population,can be divided 'as follas:
 

Wells: 10 l./day/person
 

Springs: 20 I./day/person
 

Total: 30 l./day/person
 

In this case, a well can supply 300 persons per day and a spring 200-500 
according to its location. When new wells are necossary, 8" or 12 1/4" 
boreholes are preferable, using 1PVC lining; these can reach the bedrock.
 
aquifers and thus increase the useful flow to the well,*
 

2. In towns or points of polarization with medical, social, educational,
 
or administrative facilities, potable water supply has been studied case by
 
case. 
Various techniques can be used: gravity-flow piped systems, piped
 
systems with pumps (solar, hydraulic ram, or diesel), dug wells, springs,
 
boreholes,
 

t Water supply needs have been calculated as in the following table:. 

Type of water source Unit type user, Need',(/day) 
Public tap Residential area Resident 20-, 
Well (dug or bored) 

" 

Spring - , 20 
Interior faucet 

'"l" 
Hospital, dispensary
'.' U " 

Bed patient
Visitor 

100 

"',, ' :'; " School dormitor Bo.der 

'50
 

.
 :;...:. Modern house Family 100 

SIII..PROPOSED 34PROVEMENTS 

'A. KAPANGA ZON. 

1. Traditional villages and hamets
 

The 23 largest villages have a population of 25,000; 13 among them have or 
will have a Iccal rural heal center with qualified medical personnel.. 
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Another .29,000 people are located in hamlets. of lesser size. We propose the 
following improvements in considering that the 28 large villages have priority
 
and that potable water supply for today's dispersed hamlets should be done is-,
 
such a way so as to encourage consolidation of several of them.
 

Phase 1 'Phase 2 

28 villages • Hamlets 
Residents 25,000 29,000,
 
Daily water needs.(m 
 ' 750 870.
 

Rehabilitation of old "Numberi". 20 5.. 

wells and of equip- ,.
 

ment (hand pumps) Usable daily.volume l -).-. 1..60 15 16*
 

New boreholes with PVC Number 
 40: 55
 
liners and hand " 
 . . 

pumps 
 Usable daily volume (2)." 200..1. 275 1
 
• .. J°, 
 •-


Spring capping:. Number '-65 75
 
• . : . ... 
 .b-er .5 ..,
 

Usable daily volume (3) .520:1., 600 1i.
 

Total'Usable daily volumet 1.'.780 L 8901. ... . . . ...• -,:.'.~... ... ....... ; .:..," 
 , - _,
 

(1) at the rate of 3m3 per day . 
(2) at the rate of Sm. per day, considering .the techniques used 
(3). depending on the.output of the capped source, An average--source outp'"is 

considered to be that which can supply"400 persons per day, with20 liters 
3,
of water, or 8m per day.' 

In other terms:
 

Phase l.: . 20 rehabilitated wells 

40 new boreholes 
 f or.780 m-/day and 
65 new capped springs 2600 potential users 

Phase 2: 5 rehabilitated wells'
 

55 new boreholes 
 for 890 m /day-,and . 
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Ath.Kd phase
.o should be planned• to -take into accountoulaton rthz one , 2 , .. ..a.e a...c un ,v~ a.. e I.t.in thet h , . 

TOWNS.' 

Kalamba.
 

An important educational center with dispensaries and missions at the­

northeast corner of the zone, Kalamba was inaccessible from Kapanga dring 
our tour because of a bridge under reconstruction over the Rushish RIiver " . 

Musev
 

A polzarization point at.the nor thwestern edge of the zone because of 4it role 
as a stopover point in 
.the diamond trade out of'neighboring Angola'
 

Kaianga Poste.,.Ntit-Musumb complex
 

An urbanized 
 complex in the west-central part of the zone over a distance of 
..
over 10 kilometers. The seats of both central and traditional government are
 
found here, as well as two hospitals, several primary and secondary s'chools,
 
and the missions. The potable water supply of these three 
areas will have to 
be made the object of specific additional studies.-

We have identified the 
daily needs and the improvemento necessary to meet these needs for the Kapanga
Poste-Ntit-Musumb complex, to which was added the leprosarium at nearby Kabaj. 
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*2.1l 

DAILY NEEDS 

Name IStructure I Consumers INmber IRate INeeds 

11/day Jr':/dayMwin Kapang Ivillage Iresidents I400 I 30 I' 12 
Kapanga Poste Iresidences 
 Ifamilies I 20 500 I 10 
DATSCO Ifactory Iworkers I -. 

Kaleng Ivillage Iresidents 1 "800 I 
-

30, I 24
 
Ihospital
Ntit Ibeds patients 1''.;'".'250 J 100 :4 25 

- I ~Icompanions and J ~ 
I ~.. I visitors. I 250-1 20". . 5 
, ...-" ".... Iproposed board- ' . , 
" I ers 1 ,(200) (5,,1)1 
lapprenticeship 
 Iday studenf-P I I 
Icathechist 

I 

. I " [
school 
 Iboarders i '00l50 '. 5
 

Samuteb Memorial Ihospital Ibeds 
 1224+20* I 100 I 25 
I ''Ivisitors .125 1 20 : 2.5 
I families.'" I o500 !

Musumb (taps) Itown. •residents 
 1!15,000 130 J 450 
Musumb (private. , > . 

houses) Iresidences . lfamilies I ea I 500 I 40 
-


*Ipatients

Kabaj Ileprosarium and I . V 

-, "' "Ifamilies 200 -50 I' 10 

Total daily needs for all of Kapana -Msumb: 62 3.5 . 

*p anned for.:1985*. 
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2.2 PRESENT WATER SUPPLY INSTALLATIONS 

rATSCO Piped Water System
 

Cotton gin which is expected to reopen in 1985.
 

The existing water system is out of order:
 

- -.pump in the alluvial deposit of Nkat stream; 

- electric pumping station, pumping to a Braitwaithe reservoir,(3 X 2 1i 
38.5 m) 

- distribution system for the factory, management and worker houslng,.and. 

one public water supply point. 

The factory owner plans to rehabilitate the piped water system in 1985.
 

Kapanga Poste4usumb Piped Water System 

The old water system that functioned,in the 1960s and 1970s-has.bee out of
 

order for many years:
 

Water intake constructed by FBI in the a1.luvial', deposit of th"Raz; to be 
rebuilt;
 

- :oncrete storage and pumping reservoir (15m3)t to be rehabilitated;
 

- bumping station in pieces; to be completely rebuilt: 

- "eservoir supply pipe of galvanized steel, above ground, 2.7 km for 60 m_ 

of rise; to be checked. 
3iping to a Braithwaithe reservoir (6x5x3=145m ) raised 9 m off the 

lund. It is in good shape but needs to be repainted. 

tribution to: M4usumb (5 public taps and to a few modern houses) 

Ntit (supplying the school) 
Kapanga Poste (4 public taps). 

.The pipesrare underground, the public taps are ia deterorated state, and 

the entire system needs to be checked,. 
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Ntit Medical Center Piped Water System 

There are two wells in a small dry valley'tothe south of the hospital,
 

each with a depth of 6 m thatigive very'little water in the dry season
 

(1.2 m3/day). 

- Pumping station: diesel motor pump. 

- Delivery to a metal.water tower-elevated 8 m with a capacity of-6 m " 

- Distribution to the hospital. 

Here the problem is not the network itself, which is in good condition; it is 
the availability of water. The intakes must be made larger and deeper. The use 
of solar panels powering an electric engine is suggested so that fuel
 

shortages will not affect the quantity of water supplied.. 

Ntit Catholic Mission Piped Water System 

The water supply is of the same type as the preceding: 

- wells in a dry valley to the north of the mission 

- electric pumping station 

delivery to a raised reservoir;., 

The installation works. The missionaries plan to install a ram on the Raz
 

stream for the convent in 1985. , -


Samuteb Memorial Hospital Piped Water System 

.'This supply system is still in service: 

Dr. Piper Is spring at the head of the valley. from a tributary of 
the Raz stream, The. spring is not protected and delivers 0.5 1/s of 
water at the haiht of the 1984 ciy season. ,,ater collection could be 
increased and made more efficient; water output could be doubled. A 
protective perimeter is of the utmost importance. . . 



- ground-level circular reservoir 25 .m3) without protective *overing;. 

pumping station: gasoline motor pump (5 m3/h) 

- delivery system:. 510 mters of 2" galvanized pipes aDove :.ground.; Ithis' 
needs to be .protected 

"Brith ait e w te....... to er x~ x 28 ... ....":. ..... :•' '/ : ': 
Braithwaithe water tower (3 x3x2=28 capacity) water head 'Of 40, m 

As in the case of Ntit Medical Center and for the same reasons, photovoltaic, 
equipment would suit the needs of this hospital., 

Palace Piped Water System
 

The old supply system is totally destroyed. Only the Braithwaithe reservoir
 
raised four meters off the ground on fieldstone walls at what is nowthe:
 
police station is recuperable.
 

OtherInstallations
 

Three BI wells:
 

-one at the Catholic mission in Musumb (30 m?)-:
 
-one at the Catechist Training Center at Ntit (30. iM?) 
-one at the Catholic mission in Kapanga Postewela'teK naPoste (18 ).mi
 

The well at the Kapanga Poste mission works,. but only in the rainy season..The
 

other two do not work anymore..
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Conclusion: Present Water Supply" 

Kapanga, I'alenc, 'misumb and Kabaj residents have been forced to draw 

their water from sorces in.the surrounding' valleys. This water cannot be 

considered as potable_. The medical center at Ntit receives 2 m3 of higher" 
quality water per day, The -Amuteb Memoiial Hospital's water supply is 

currently iimited hy a fuel shortage. When fuel supply is not a problem, the. 

hospital receives 15 m33 of water per day--less than a third of needs, , 

considering the :iumber .of beds and other water users (dormitories, houses) on 

the piped system. 

2.3. PROPOSED D4PVVIi4ENTS: 

Besides well rehabilitation, new boreholes-and spring capping,.three possible 

so.!utions 'have been studied: 

- 'restoration and expansion of existing facilities 

.- survey of gravity-feed,. hydraulic ram, and pumping sites" 

- exploitation of the Rishish falls 16 kilometers from Msumb. 

_3 

Considering the large amount of current water needs (close to 625 m /day!'; 
all possible solutions should be developed, but the-investment'Scosts make it 

beyond the scope of the present project. to finish all the necessary work. -It" 

is for this reason that we now define two phases: 

- the first consisting of all work capable of being accomplished in the 

scope of the present project; and 

-the second consisting of all work not capable of being accomplished in 
this project and for which financing from other sources will have to be 

found. 

43!
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P h a s e-
 . ..-	 ­

3is Capping of 12 sprin gs 96 
2. Rehabilitation of 3 wells ". 	 ' 

*• 9 ..
 

3. Execution of 3 drillings i5 	 m 
4. 	 Improvements to pumping station and on
 

water collection at Samuteb Memorial Hospital 
 35 m3 
5. 	 Improvements to pumping station and.on
 

water collection at Ntit medical center 
 .	 M 

6. Capping of Raz stream springs (2.51/s at low water 

point)and delivery by gravity to existing reservoir;
 

distribution within Musumb (40 houses, 20 faucets) 2' m3 ,
 

.. 	 TOTAL .	 * >-401 m 

Beneficiaries: -2 hospitals
 

-40 modern houses
 

~ 	 10,50o0 users of public taps 

Phaso 2;-. 

- . k -

A full comparative study is necessary among the possible solueiona which we
 

have identified above:
 

,.	habilitation of the intakes and pumping station at the Raz stream (not6 

that installation of a ram is planned for 1985 to supply the Ioman
 
Catholic mission and the trade school at Ntit.
 

.	 Tapping water supplies from the Nkat stream and in the Lulua River flood
 

plains with pumping s'ation to supply Kapanga Poste and Kaleng.­

"
Tapping tfie water supply"of the" ushish in conjunction with a small. 
hydroelectric plant supplying the entire Yapanga-ilusumb complex by 

gravity. 

.11e choice will be made in terms of the evolution of demand, technology, and
 
costs between now and the date of such a study. 
. . ....
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3. TABULAR SLMMARY: KAPANGA ZONE 

Location Phase 1 Phase 2 - Phase 3 

Traditional Proposed 20 rehabilitated 5 rehabilitated According
village works dug wells 
 dug wells " to the
 

. 40 bored wells 55 bored wells 
 evolu­
- 65 capped springs 75 capped springs._ tion of 

demand 

m3/day 780 890
 

Users 26,000 .30 000 

Towns ,"'Studies Falamb, Hisev, According to 
SMusumb Ist & demand 

2 nd phases . 

Proposed Musumb i s t alamb, Musev, -'Musumb 
works phase: Musumb 2nd 3rd 

12 capped stirings hase phase 
3 dug wells * . hase 
3 drilled wells' 

m3/day 400 415 

Users, 
 10,500 . 8,200-

Kapanga Zone m3/day 1,180" 1,305­
(Total), Users 36,500 38,200 

40­



B. SANDOA ZONE 

1. 	 TRADITIONAL VILLAGES 

A total of 77 villages, ranging from 250 to more than 1500 inhabitants, 
were counted, for 	a total of approximately 50,000 inhabitants. Sixteen among
them currently have'-f in the immediate futu'e (19,84-1985) will have rural 
dispensaries. Another 46,000 people are 	scattered in hamlets of smaller size. 

The following works are 	suggested, taking into account that the 77 
villages have priority and that 	drinking water supply to the dispersed hamlets 
should be carried out so as 	 to favor consolidation of these hamlets to new 
central villages: 

Residents 
77 Villages Hamlets 

Population 
50.,1000 .46'000 

Daily needs (m3) 1,680 I380 

Restoration of old dug wells N1mber 50 	 10' 
(rehabilitation of hand pumps,­

other equipment) 

.Available. 15 	 mday, m0r3/da 
capacity: 

New boreholes with PVC tubing, hand Number:,*8 
pumps 

Available '425.-M 3 /day '425.hi 3 /day.*. 

capacity: 

.spring capping., 
140, 120 

Available 1,12 0 m3/dav 960 m3, Ay 

TOTAL 	 AVAILABLE CAPACITY (m /day) 1,695 1,415 



or in 	other terms:
 

First 	phase: 
50 dug wells rehabilitated Fora total of 1695 m3 /day
85 new boreholes and' 56,500 users 

140 newly capred springs 

Second phase:

10 dug wells rehabilitated Fora total of 1615 ms/day
85 new boreholes and 47,000 users.­

120 newly capped springs 

.51 
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2. TOWNS
 

Here it a question of the following points of polarization: 

:':,Sandoa: administrative seat of the Zone, hospital, Catholic
 
mission, important commercial center. Sandoa is supplied by
 
REGIDESO tirough a gravity system; drinking water supply of
 
this town is not, in principle, the responsibility of this, 

project.
 

Mwajinga: United Methodist mission center, central dispensary
 
with maternity, technical secondary school, teacher-training 

secondary school (1000 boarding students).
 

Chibamb: Administrative center of a collectivit6, at the extreme 
northern limit of the Zone; small Catholic-mission without)
 
resident priest), dispensary, schools, polarization point for
 

the left bank of the Lulua River. 

Kafakumba: 
 Medical, social, school, and religious center in the
 

eastern part of the Zone but with three discrete centers at 15
 
km intervals along east-west road (Kafakumba-Kimp, i for the
 
Catholic mission, Kafakumba Poste for shops, administration,
 

and schools; and Kafakumba Lake for the United Methodist
 

mission with medical and pastor-trat4ng programs). 



2.1. WATER SJPPLY NEEDS
 

Location Unit type Consumers Number 

MAJINGA Village '..-Residents 300 

Mispion Families 20 
Dispensary, Maternity Beds 50 
Secondary schools* Boarders 1000 


TOTAL: .5 

CIIIBIMB Village Residents 1012 

Dispensary Visitors 250 
TOTAiLt 

KAFAKUMBA- Hospital, dispensary Beds 200 
KIMPJKI Visitors . 350 

Secondary schools Boarders 20 
mission Houses 2 

TOTAL,. 

KAFAKUMBA LAKE Maternity, dispensary Beds 100 

Visitors: 150 
Pastors School Boarders 00 
Mission Houses 
 4 

TOTAL. 

.The . boarders are. housed in'traditional huts. 

Volume. Needs 

(2/day)' (in/day) 
:3 9 

500 ,10 

100 5, 

30! 30-, 

30! -30 

20 5 

35. 

100 20 

20. :. .7 

500 1 
38 

100, 10 

2 

50 5,.:, 

500'. 2 

2020
 



2e.2. PRENT WATER SUPPLY 7IENTLLA'TJiNS 

Najinga:
 

- Changombe spring capped with a hand punp..
 

- Kayunyakana 
 stream dammed. Intakes need rebuilding, pumping station 
destroyed; 850 m of main pipe to a Braithwaithe water tower (3x2x2 

3or 19 m capacity) plus a cistern (8 m3), both at 7 m elevation
 
and both reparable; distribution system to all houses and major
 

points.
 

- Several reparable wells (10-12 m depth) but with old pumps destroyed. 

Ch6amb:
 

- One dug well (14 m) in the center of the towni it is unused, 'and the •! 

residents carry water from the Lulua River. 

Kafa0umba -Kimpuki: 

Piped water system by 2 hydraulic rams,, but with supply channel.and, 
* piping system to water-tower needing improvements to.avoid large 

water losses. 

2.3. PROOSED D4PROYEMENTS : (see detailed description in annex):
 

Zwajinga: 

-. Rehabilitation of 'existing system with study for a solar pumping iystem 

• Intake of 1 1/s 

.-,Storage reservoir
 

-. Pumping of 55 m3/day 
-Repa~irs to distribution system. 



Chibamb: 

- Rehabilitation of dug wells: 

"-Capping of 3 spings: 
- 3 new.boreholes: 

m31 

24 
153 

Ka fakumba -Xi nmpuki: 

- Rehabilitation of existing system 

- Addition of 2 additional- ras. 
-. Rehabilitation of 2 dug wells at hospital 

332 m 
.6 

Ka fakumba Laker 

- Intake from lake 
Pumping station with 

- Water tower or other 

- Distribution 

solar power 1 M_ 

storage, 
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3. TABULAR SUMARY FOR SANDOA ZONE. I 

Phase 1 Phase 2 

Traditional Works 50 rehabilitated dug wells 10 rehabilitated du.g wIe'l 
villages 85 boreholes 85 boreholes 

140 capped springs :120 capped springs 

m3/day 	 1,695 1,415 

Users 56,500 47,000 

Towns Studies 	 ?Qajinga 

Kafakumba -Kimpuki 

Ka fakumba Lake 

Pilot projects at dispensaries, 

Works 	 3 dug wells 

3 boreholes 

3 capped springs 

3 distribution systems 

3frn/dY 150 

Users: 	 1,t'450. 

Sanoa' :?6ne" m :/day 1,845 1,4 15'." 

Total) 

Users .:57,950 :47,000: 

C. DIIDLO ZONE 

TInoductorye bte-The 	field survey is :currently in process, and all, 

results for th4zz.eare yet not available. Certain. figures bolow. are simply' 

extrApolations of the data collected in the other t o Administrative zoies. 

These figures will be refined in the final AIDR report. 	 Provisional figures% 

are given 	 in parentheses. 
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l., mZ ITIO1 VILLAGES
 

We estimate that (150)A'villag - oup about ..(100,000) inhabitants'#'of 
.
 

which (30) villages have- ill soon have a rural'dispensary. (Note by 

design team: 15-20 seems a more reasonable figure for rural dispensaries. on 

the basis of dtafor the related Shaba Refugee Health Infrastructure 

Project). enohe(70,000)I"nhabitan ts are dispersed in hamlIets of smalle'r. 

size.. We propose the following works.with the idea that such a proposal"­

should favor consolidation',of -these hamlets into new central villages. 

First Phase Second Phase' 

Residents Villages (150) villages. ?imerous hamlets 

Population 100000 70 ,000 

(m3
needs -3,000 -,2010 

Recuperation 58 20 

of former wells
 
3/day' 175. 60
 

oreho es Nimber C185 130
 

/day925 650
 

Capped spings uamber ,260 '80 

.3n/day %2,080 1,440 

Total available-. 3 ,.t80 2,150 
.3 ' water volume m /day 

or, in.ot.her termsr: 

First phase: 58 dug wells rehabilitated: For a total of 3120 m./day 

185 new bore ;Aes: and 106,000 potential 

260 capped springs users 
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Second phase: 	 20 dug wells rehabilitated:- For a totalof 2150 m3/day
130 new boreholes and 71,500 potential users. 
180 capped springs 

2, TCWNS 

Here it is a question of the following points of polarization: 

- lilolo Gare. This modern town, the rail and road port-of-entry 

.from Angola along the Benguela Railroad and the administrative 

and commercial ct._rter of the 'Zone, has an existing REGIDESO 
waver supply and thus its drinking water supply does not enter 

into the present study's frame of reference. 

- Dilolo Poste. The former administrative center still houses the' 

IRoman Catholic mission and a small commercibl zone. The 
.Catholic medical center is currently overwhelmed with.Angolan 
.refugees, housing several times its normal full capacity. 

- Kasaji-Chisengama. A Garenganze mission is located adjacent to.. 

- the administrative center of Chisengama collectivitd, including 

a hospital and 	primary and secondary schools. 

'-Katoka. A Garenganze mission is located between Kahundu'station 

and the large village of Sambembe. It consists of a large 

C medical center, with maternity, inpatient wards, tuberculosis 
sanitarium, .and secohdary schools. 

- Kasaji-Lueo. Roman Catholic mission, including a large medical 

center. 

- Kasaji'Gare. l,'Iarge town around.the railway station at an important 

road junction: currently the administrative seat for the entiire 
Lualaba Sub-Region; completely without satisfxctorv dr inking 

water supply.
 



Finally, we note the existence near Dilolo of a large camp of Angolani 
refugees (appriximately 17,000) completely lacking safe drinking water 
supply. An urgent need exists for :action, with -UNHCR willing to provide'
 

financing. ­

.2.1. WATER SUPPLY NEEDS 

Location Unit type 'K Consumers Number Volume Needs 

- ( /day) (m3/day) 

Dilolo Poste Hospital' Beds 200 100 20, 

Visitors.. 200 20 4; 

Refugees 1000 ' 10 10': 
Village Residents. 500 30 .15 

TA.. .. . ,49 

Kasaji- Hospital Beds (250)i 100 25 
Chisengama Visitors (200): 20 .4: 

School.. '-Boarders (400) .50 20. 
Village -Residents 1000 30 30 

:.TOT L .-. 79 

Kasaji-Lueo" Beds 120 100o 12 

•Visitors. :150 20 3 
:.Mission Houses. 4 500 2 

"Residents 300 ' , -30: 9. 
'TOTAt 26 

asaji Gare : " Residents' (8000) . 30 240 

-Euninge Agri- Secondary school ,.Boarders (500) ','50 .:30 
cultural 'Houses " "milie : 10 '.500 


Institute 
 .
 
70 TAL,
 

5 



2.2. CURRET WARsupmyPYISTAMATION 

Dilolo Poste:
 

, One functioning hydraulic ram operating with fair efficncy 
oi 
stream intake, 	 supply pipe and supply chamberf.or the ram are -in 

poor condition.
 

-One 	 hydraulic ram site with former ram recently removed in ioperable 
condition; other accessory installations as above 

Kasaji-Chisen gama: 

- Nothing functioning at this time 

Kasaji-Lueo: 

-Two hydraulic: ,ras:currently in service 

Kasaji Gare: 

-No modern.installation of any kind 

Buninge Agricultural Institute: 

-No. modern- installaion-of, any. kind 

2.3. 	 PROPOSED 3MPMVE4ENTS 

Dilolo 	Poste:ol a 

P*ehabilitato f exstn inrsxcue 

-Addition of additicdal hdulc'raimss 

http:chamberf.or


Kasaji-Chisengama: 

- Spring capping.
 

- RShabilitation 
of former infrastructure 

- Rehabilitation of two windmilis 3 
- New supply piping to water towers 3360m
- New distribution piping -

Kasaji-Lueo: 

-Rebbilitationof 4 well.fg# m32 
--Rehabilitation and extension of existing distributon system 30.m 

Kasaji Gare: 

- Drilling i6 boreholes:
 

- Capping 20 springs: For a total of'240!m3 *
 

- Installation of hydraulic rams, supply piping, wa twetowr,,, 

distribution system: """ : 

.40/1
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3. TABULAR SUMARY FOR DIOLO ZONE 

Location. Phase 1: Phase 2 

Traditional 

villages 

Works .260 capped springs 

.58 rehabilitated dug wells 

185 boreholes 

'180 capped s'prings 

20 rehabilitated 

dug wells 

130 boreholes 

3mn/day 3,180 2,150 

.Users. 106,000 71,500 

Towns Studies .11ilolo Poste 

Kasaji-Chisengama 

Kasaji-Lueo 

Bun inge Ag. Institute 

works 6 dug wells, 16 boreholes, 

20 capped springs 

.4 piped water systems 

m./day. 450. 

Users 7.10,100 

.3 
rn/days*&... 

Us ere 

3,630. 

116 ,100 

-'2,150 

'71,500. 
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Do TABULAR SIOIAZRY FOR LUALABA SUB-REGION 

location Phase I, Phase 2 

Tra...tica Works 465 ,pd springs "375 capped springs 
villages 128.rehabilited dug wells .,35 rehabilitated dug wells 

310 boreholes t270 boreholes 

5,655 4,455 

'Users 1 188,500 ' 
8 , 500 

STownsStudies Z.Msumb, Kalab, Misev, 

Mwajiiga, Kafakumba (2), 

Dilolo Poste, Kasaji (2) 

Buninge Agricultural Inst. 

Pilot projects with rural 

health centers 

works. 35 capped springs, 12 dug, 3 piped water systems ? 

wells,.22 boreholes, 10 

piped water svstems' • 

m3rn/day 1,000 31 

Users .22,050 8,200 

Total •M-/day 6,655 '4,870 

Users .210,5 156,700' 
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This project proposes to undertake Phase 1 as its first priority. 

According to the funding availability, it may be possible to undertake Phase 2. 

.as well. For the momenti propcsals are based on complete implementation of
 

Phase 1.
 

Some 210,550 residents will be supplied at public distribution points at
 

an overall rate of 30 liters per person per day. They will also benefit from 

medical, social, administrative, and educational facilities improved through 

adequate water supply.. 



ANNEX 5 

D.ETAILED FINANCIAL ANALYSIS
 

1. General Issues
 

For each project cwmponent, the budgets for investment, upkeep,
 

maintenance and operating coi.tq are estimated both in sum totals and by year.
 

The cost estimates are conservative and expressed partially in US dollars
 

and partially in zaires.
 

The rate of exchange applied is $USl = Z37. Annual costs are presented in
 

constant dollars, based on prices in effect in October,.1984.
 

2. Technical Assistance 

General considerations that define'the role of the technical assistance
 
' staff are the s.ubject of Annex 8. 
In summary, a team of three experienced
 

expatriate staff members will be made available for five years for a total of
 

156 person.months of service. In addition, 15 months of short-term technical
 

assistance is programmed.
 

For the financial estimates, provision has been made for each expatriate
 

staff member to live in the town of Sandoa in.a house provided by Zairian
 
.,governmentauthorities. After a ten month period, each staff member will be
 

"eligible for fifteen days of local leave. 
After twenty months in'Zaire, the
 

consultant and his family will be allowed to return to Europe for two months
 

overseas leave, with the expenses for air travel and excess baggage charged to
 

the project.
 

Expenses for air travel and per diem have also been planned for the 

:--.consultant.'s assignments, The short-term advisors will spend two months in. 

the field, with the remaining month set aside for general'management of the
 

project and for the finalization of particular project studies (years one, two
 

and three). For years four and five, a one and one half month assignment is
 

foreseen. The basis for the cost estimates for the technical assistance is,
 

the subject of Table 1. 2 



Summary 7ble I shows detailed estimates of: all the budgetary posts that 

can be summarized totally as. follows: 

1. patriate staff kmnbers services 1,068,150 

2. International travel.- .,53',100 

3. Domestic air travel 354,000 

.. Mccess baggage "30.,75 0 3o7,5.00. 

%5. Consultant's per diem 19,200 

Total 1,17.1,200 661,500 



Table I 

TECHNICAL ASSISTANCE OST EST24ATE ANALYS7E 

1.1 	 .ration. of si~c 

.Project. Chiefg: 5 years, starting from year 1 

Driller: 5 years, starting from year 1 

.. Mechanic: ,. 3 years, 1 starting from, year 1 

Consultants: 3 months, a year, during the ' 

5 years of the project 

1.2 

Project Chief: 12 wnths x $US. 7150 = 4us 85,800 

Drill'er: 12 months x $US' 5,720 = 4US 68,640 

Mechanic: 12 months x $US 5,000 = $US 60,000 

Consultant:. 3 months x U: '7,730= 4.S 23,190 

2. 	 Family composition for expatriate manager: 

'2Adults.and: 2 Children 

3. tit costs of international air tr avel 

O0ne way aadult: $US 900%,.
 

child: $US. 450,
 

.Round. trip adult:F4US 1,800-:
 

child;- $US .900­

4..blimber of international trips 

Year 1. Cne way: 9 Trips: 3 Managers and families
 

Round t-ip: 2 Trips: Consultants
 

Year 2. Pound trip: 9 Trips: 3 Managers and, families for annual leave 

Round trip: 2Tripa:'Consultans. 



,Year 3. 	 One way: 3 Trips: Mechanic and family.
 

Round trip: 1 Trip, Consultant
 

Year 4. 	 Round trip: 5 Trips:. 2 Managers and families
 

Round trip:' 1 Trip":onsultant;
 

Year 5. . One way: 5 Trips: 2 .Managers and f~ilies
 

-Round tr1p:.1 Trip: Consultant:-'
 

5. Unit costs of international air travel 

:Kinshasa 	--Lubumbashi or vice versa:
 

.adult Z :'6,000 

-child Z 3,000
 

Kinshasa - Lubumbashi - Kinshasa
 

adult. Z 12,000
 

child Z- 6,000
 

6. Number 	of International Air Trips
 

Same as the ntuber of trips cited in Part 4. 

7. Unit cost*for. extra baggage allowance 

-300 kg per ramlLy on arrival and departure 

- 25 kg per person.'or 100 kg per family for Europe-Lubumbashi one-way 

tips 

Unit cost:
 

Europe Kinshasa-..':, 'US 10 per kg
 

Kinshasa Ibumbashi Z100 perkg
 

8. Number 	 of kilograms of excess baggage: 

Year 1. 	Europe,- Kinshasa 1250 kg 

Kinshasa 	-Lubumbashi. 1250 kg, 
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Year 2'. Europe - Kinshasa 450 kg-,-

Kinshasa .Lbumbashi 450 kg.

Year 3. .Kinshasa- .Europe 350 kg 

Inbumbash± - Kinshasa 350 kg 

Year 4. -Kinshasa -"Europe -250 kg 

Kinshasa -I.Lubumbashi 250 kg 

Year 5. Kinshasa - Europe 850 kg 

labumbashi - Kinshasa 850 kg 

9, Per. diem of 'the consultants 

30 days x.-$US 80/day $ US 2,400 per. montn: 
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3. Installation Expenses
 

The project's base camp will be set up in Sandoa. The buildings (office
 
and garage) and the houses which will be made available to the project must be
 
rehabilitated, restored and equipped. The infrastructure will include:
 

*One house transformed-into an office (secretary's office, design roomi' 

..two work offi.es and one: guest room),
 

*Three houses for the expatriate staff,
 

'wZgtit houses for two countit-farts,-an administrative agent, and' 6 members 

'responsible for the work crews, and. 

.*A garage with storeroom and workshop.
 

The necessary investment for rehabilitating houing and for. furnishing 
various equipment is estimated at US$181,800 plua Z2,800,000 ,These expenses 
will be incurred during the first year of the project. The. annual maintenance 

costs for the 5 year period are US$9,600 and Z462,0.00. In estimating these 
costs we took into consideration the following estimates of maintenance costs.
 

in terms of total investment." 

Dwellings: **" 10% 
.Orrice and garage: 10% for infrastructure maintenance
 

20% for, equipment 

Dutailed estimates are given in Tables 2 and 3 in tho Annexes. 

http:Z462,0.00


Table 2 

Estimates of L it'J-Costs for"Installation Ekpense 

Totals.
 
.o. Headings "'US z'
 
1. Investments 
1.1 Staff Dwellings 

Rahabilitation . 80,000 
Furnishings 1.--i00,000. 
Refrigerator 500 
Deep freezer. 600 
Gas stove 200.. 
Solar panels and electricity 600 20,000 

Totals .. 1,900. 200,000 

'1. 2 Counterpart Dwellings 
Rehabilitation 50,000 
Furnishings 100,000. 
Refrigerator S o0 
Solar panels and electricity 500 100000. 

Totals .1,000,. 160,000 

3.-3 Office "" 
Rehabilitation 50,000 
Furnishings "- 1-00,000. 
Secretarial and office equipment 350 40,000
 
Solar panels and electricity 600. 10,000 

Totals 950 !30,000 

1.4 Garage
 
Transformation into dwelling
 
Rehabilitation; theft protection,, development
 
of the section, etc. .'" . 300,000' 

Workshop equipment, electric generator, 
welding set, mechanical and electric tools 6,000 320.,000 

Totals " .. ... "". 6,000 620,000 

2. Annual Maintenance Costs 
2.1 Staff Dwellings 190 2,000 

*2.2 Counterpart Dwellings 100 1,600 
2.3 Office 130 2,700 
2.4 Garage -1,200 94,000' 



Table 3
 

Global'EstJmate of Installation .Costs
 

No. 	 Unit Costs Qty. Total Costs 
$US ZN. 
 $US, Z
 

1. "Investmeit Budget
 
1.1 	 Staff Dwellings ;.1,900 200i000"..-" 3 ' 5,700: 600, 000 "
 

1.2' 	 Counterpart :
 
Dwellings 1,000 160,000 8 8,000 
 1, 280,000 

1.3 	 Office 950, 300,000 11. 950 300,000 
1.4 	 Garage 
 6,000 620,000 1 6,000 620,000 

Investment Total 
 .'20,650 2,800,000
 

2. Annual Maintenance Budget
 
2.1 	 Staff Dwellings 190 2,000 3 570 
 6,000L
 
2.2 " 	Counterpart 

* Dwellings 100 1,600 
. 

8 800 12,800

2.3. 	 Office 130 2,700 1 130 2,700 
2.4 	 Garage- 1,200 94,000 , 1,200 94,000 

Total Maintenance Costs' 	 2,700,1 , 115,500 
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4. Logistic Means 

401. Study Material 

The costs of scientu:±c material needed. to coduct different field
 

studies amount to 
4US 6090 CIF Lubumbashi. 
The list of material and is costs
is given.in Table 4. The sum of US4 100 is foreseen annually for repait and 
eventual replacement of the apparatus. .
 

4.2. Vehicles 

For implementation of its studies and field work, the project wil. beequipped with the following vehicles during its first year:
 

6 four-wheel 
drive vehicles, one each for the Project leader,.*Administrative Agent, Driller, 3 sprilng-capping, crews'. 
- truck for drilling crew, fitted with drill and compressor
 

- 1 truck for transport of materials from 
 Iubumbashi
 
- 1 pickup 
 for the well crew, with a roof rack, a detachable derrick, and

"a trailer
 

- 1 pickup for the "spring-capping crew
 

Each vehicle and truck will be"fittedbe~itedwitwith a to I
0a1 kit a,r.:
accessories (cable, 

p 
Jerry cans, pump, etc.). 

The total investment anticipated for the vehicle fleet amounts to US$412,200. Details are given in Table 5 in annex. 
,"'For the annual operating costs of these vehicles,wages, lubricants, including the drivers'fuel, repairs, spare parts, and depreciation, the rate perkilometer is fixed contractually at:
 

50 Z/km for the trucks 
* 
 40 Z/km for the pickups


25 Z/km for the 4-wheel drive vehicles
 

The monthly number of kiloneters covered is estimated at:
 

1000 kin 
 for a fcur-wheel drive vehicle 
400 km for the drillilg truck 

2000 km tor the truc.
 
1500 km f or a pickup/
 

http:given.in


-
.nnu l3operatingcosts ar e estimated at 4,680 ,000Z,-,divided as follows: 

Fr the, four wheel drive veicles: 

6,x, 12. mornts -x 10100 ktnVmo. x 25 t/cm' 1,800,000o z 
Frr the &iln4tuc: 

12'. months x 400 b/mku-... 50.* z/k . 240,00 z 
For the trqck:. 

1 x 12.months x 2000 knWmo. x 50zi 1;200,000 z 

Fkor the pickups': 

2 x 12 months x 1500 kn/o. x 40 Z/km 1,440,000 Z 

,OTAL 4,680,000 Z 

4. 3. Miscelaneous tools 

In order to carry out the program of boreholes, dug well rehabilitation,
 
spring capping, and of town water supply, the various work crews wili have to
 
be equipped with suitable equipment adapted to the jobs they each have
 

•(plumbin.,, carpentry, masonry, cementing, well-casing, etc.).'
 

The necessary investment for the first year is estimated as follows:
 

1 tube well crew 2,000 4US and 150,OOOZ' 

3 spring crews 1,500 $US and 60,000 Z, 
1 well crew 1,000 $US and 50,000 z 
1 piping crew 2,000 $US and 100,000 Z
 

6,500 $US and 360,000 Z 

For the maintenance': of the tooL kits and replacement of various items, we 
have estamated the annual costs at:5% of the total sum, namely 325 4US and 

18,000 Z. 



5. The implementation program 

5.1 Program for drill inc and rehabilitation of existing wel1s 

This program's objective is to perform the-following work over five -years:,­

- 330 tube wells including sealed well and material (piping.of PVC). 

requiring the use of cement, sand and gravel. 

- The rehabilitation of 140 wells and the installation or pumps, requirinq 

the use of'local materials (cement, sand, gravel). 

The placement of 330 pumps on the tube wells. 

The cost of a: tube well'is estimated at 15,000 Z;. 

rehabilitation of a well is. estimated at 5,000 Z and 4 350; 
.Placement of one pump is estimated at $350. 

The total cost of the investments is estimated at $164,500 and .5,650.,000ZO 

over the five year life of project. The annual breakdown of costs is qiven in 

Table Six.. 

The unit,costs of maintenance or tne weLLs begin two years after. installation 

and are as follows: 

tube' well with pump. . 1,500: 

ope well with ,pump., 2,000:, 
Thus, post-project maintenance costs are 775,000 zaires. 

Details -are provided in Annex 6, 

A bonus will be provided to the Zairian personnel working on the project 

according to, theI .folowing scale:.. 

Z500 per tubewell drilled 

Z1,000 per open well reconstructed. 

The total cost of these bonuses is as follows:
 



Table 5 

-Estimates of Logistic Means. 

Headings Unit Price 
$.us, 

No. :Total Pricer 
$us 

4-wheel drive vehicle 

Drilling truck and compressor 

Pick-up 

Truck 

Pick-up roofrack + derrick + tank 

Tool kit for car 

To kt for, truck" 

BEr own accesories" 

-

23,000 

172,000: 

.16,000'i0o0 

40,.000 

43,000 

:50 

-100 

7250 

6 

1 

1 

6 

4 

10' 

18,000 

000 

40',.000 

3000 

'1'00 

400.'. 

..-500 

Sub-total I4'2200 



Table Six DRILLINGAND WELL., RIRMBILITATION PROGRAM 

1.NVS s I I I I I I 

Annual number of-drilllngs. . (40) I (80) I(100) 1(110) .1(100) I "S" .-.- -.. ".I .,I-' . " ' I I -".:I I-" 
Drilling and constfructlon IIIII
 
material F 600,000 
' 

- p--- 11,200,000l " -- 11,500,000 11,650,000 1 SO0,00 1- ....... . I " I .. -I" :"::I -


Wuimber ofwells redone and[ I I I I I 
provided with 'pup " (40) I (30). I _(30) I .,(30) I (30). I --: "' I " I I ""I -- II 
Pigging and provisionoi I L I I I I 
pumps for wells I.I ... I . I " .
 

7.S000/vels I 10,00 I150,000 I 10,000 150,000,ooI0 I 1so,000
$ 350/pump 1-,(7,000) 1(150,000) l(lSO000) l(1S0,000) I(l50,00), I 


of pumps I (40) I (90) I (100) I (110) I (100) I 
(350)/pump 1(14,000);.. I (8,000) I (3S,000) I (38,500) I (35,000) I 


TOTAL - In ZaLres 1700,000 11.350.000 11,650,000 Iieoo,ooo 116650000 
In .dollars 1(21,000) I (38.500):'I-_(45,S00) 1I (49,000) (4SS00) 

I I 

I -II I (430) -

II"-" 15,450000,'-

I -
I - (i40) 

I. 
. -I 
I 
.I 

700,000 
(49,000) 

-I (430) 

I I(5so,500) 

I . 
Io7,so,000 

154,000 
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5.2 Spring Capping Program 

The object of this program.is to cap and outfit 500 water noints in 5,
 
years. The sum total of anticipated investments is 5,000 ,O0Zo,:r. unit cost 
of 10,OOOZ per spring. Annual.maintenance costs are estimated.a, 1.nn' per 
spring, starting af.ter one year in service. Once the project ii established,_ 
annual expenses are estimated at.500,000Z. 

All the construction materials and divers other material involved in the 
capping of a well will be purchased including a premium of 1,0,0Z.'per srxing. 
capped which will be awarded to the crew. 

The annual allocation of investments, 'maintenance costs andpemiums is. 

given in Table 7. 

5.3 Particular Works' 

In addition to the well driiiing and rehabilitation program*,_.a,.d.the. 
spring capping program, particular studies and works will be carr.ecout in 
the centers of KASAJI, KAFAKUMBA, DILOiML, MUZUMBA 'and BUNINGE. ..- T e plannin'. 
for the studies and their implementation is established as folloWsIS1 

STUDY . 3MPLE'1NTATION 
VILLAGE YEAR DURATION YEAR DURATION 

MWAYINGA 
KASAJI-CHJISENGA4A 
KASAJI-LUEwO 
DIMLO POST 
KAFAKU MBA LAKE 
KAF.XMBA POST 
MUZUMBA 
PIlOT PROJECT 
I. A. BUMrNGE 

3 
2 

.2 
1 
2 

1 
1 
2 

2 
2 

.2 
1 
1 

3 
4 
4. 

3 
2 
4 

3 
3 

.1-2 
1 
4 

. 

:4 
3.. 
3 
3 

8. 
:4 
5 

Table 8 gives for each case the annual estimates:6f. 

Costs of the studies 
Costs of implementation
 
Costs of maintenance 

whic i can be suvruarised as follwS:1 

http:program.is


TAPT.- 1: COST ESTIMATE FOR TECHNICAL ASSISTANCE 1
 

YEAR OF PROJECT
 
roI.OT " I I • I I I II" . 

UNITI 1 I 2 I 3 I 4 I 5HEADIN :S IUnit lUS Z-z1-INO. lUs - I Z 140. lo4S z l40. lo iz 4 olsI ITo'A.S I. los 4 I z No. 1us$ I z 
I I I'NI IU I I 1 I I ' 1 1 Z I I I I 

1. SERVICES I I I I I I I i I I I
 
Project leaderlMo. 17150- - 112 1858001 - 112 1858001 
 - 112 1858001 - 112 1858001 - 112 1858001 - I 60 14290001 ­Dri11.r IFlo. 15720 1 - 112 1686401 - 112 1686401 - 112 168649I - 112 1686401 - 112 1686401Mechanic IMo. 15000 1 - 112 - 1 60 13432001 ­1600001 - 112 1600001 
 - 112 1600001
Consultants IMo. 17730 I - I 3 1231901 - I 3 1231901 - I 3 1231901 

- I I - I - I - I - I - 1 36 11800001 ­
- I 3 1231901 - I 3 '1231901 - I 1s 11159501 -

TOTAL POSTS I - I - I -, 139 1237630 - 139 1237630 ­ 139 1237630 - 127 '1177630 - 127 1177630 - 1171 11068150 ­

2. INTERN4ATIONAL TRAVEL 
One way lunit I 900 I - I 9 I 81001 -I - I - - I 3 I 2700i - II-. I: I- 1'45001 - I 17 1 153001 -Round trip ;unit 11800 I 
- I2 1 36001 - .111 I 19800 - I 2 .I18001 .16 IlO080l0. I 1 I 18001 - I 21 I 378001 -
ITTA POST 2 1 - I" I - I - I 117001 -I - I 19800 - I - I 45001- - 1108001 - I - I 63001 - I - I 53100 

3. DOMESTIC TRAVEL
 
One way lunit I - 16000 I 
9 1 - 15400 I - I - I - I 3 I - I180001 - I - I I 5 I - 1300001 17 I - 1102000Round trip lUnit I - 1120001 2 I 124000111 - 1132000 1 I - 1120001 6 I - 1720001 1 I - 1120001 21 I - 1252000 
TOTAL. POST 3 - I I - '7--- 1780001 - I - 1132000 I - 1300001 - I ' 1720001 - I - 1420001 - I - 13540OO 

4. EXCESS BAGGAGE 
Europe/Kinshasa Kg I 10 I - 11250 1125001 - 145" 14500 I - 1325 13250 I - 1225 12250 I
Zaire I Kg I - 1100 11250 1 

- 1825 18250 I - 13075 1307501 ­- 1125001450 I ­ 45000 1325 I - 1325001225 
I - 1225001825 I - 18250013075 1 - 1307500
 
TOTAL POST 4 I - I - I - I - 1125001125001 - 14500 1450001 ­ 13250 1325001 - I22-J 1225001. -. 18250 1825001 - 13075013075.0 
5. OTHER
Per Diem IMo. 124001 -I 2 14800 1 ­ 2 14800 1 - 1 2 14800 1 - I 1 12400 - I ­:, 12400--1 1 8 1192001 -

GENERAL TOTAL I - I -. I I. - 266630 12030001 - 266730 1177001 - 250180 1625001 .193080 94500--- 194580 1245001 -11712001661500 

1 Travel and baggage are 'Included here but Ii:ied separately in the PP body 
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Table 7
 

I . Investment 
I Numnr of springs 
iI Cost at 10,000 Z per spring,--

I 

II . Annual Maintenance Cost 


Number of springs 


I Cost at 1,000 Z per spring. 


1IIZ. Bonuses to RIM staff 

I
I .I 1,000 Z per spring capped 


I I SPRINGIICAPPING PROGRAM I I 
IYear 1 IYear 2 IYear 3 
 IYear 4 IYear 5 "
IYear 6 IYear 7 
 ITota 


1 I 1 1 I I I 
i 60s o 
 1001 1201 
 140 
 I .. 500
1600,000 1800,000 II,000,COO
I _ _ _ I _ _I _ _ 11,200,000 11,400,000_I _ _ _I _ _ _ I __I_.... 15,000,000 

U 
-- I - -I I 
 60 I 140 i 240 I 360 
 500 500 -1*I 

I 

I _ I - I 60,000_ _ i 140,000_ I 240,000__ __ _ 360,000_ '__ _ _ __ 1500,000_ 1500,000__ I 

. I I I I I
 
1'60,000 I 80,000 
 I 100,000 I 120,000
-I I _ _ _ I_ _ II 140,000 II -- I ....I _r i_ 




i4,,and, OTHER CENTEflS.
.MS= 11 WKPCMEA# DILOLO, WM 

is as zo-aws:The study and implementation plan 

I STUDY jIMPLEMENTATION 
_ _IIIVILLAGE_ 	 YEAR I DUP.ATION II YEAR DURATION 

33 1 2 3
MWAJiTNGA -. I2. I :412 2.l,-KASAjI-CHISENGAMA 

2" *22L .4. ! .. 1
ASAJ-.,TJEO 

1 3,
1.24 11~DILOLO rPOSTE 
 I 3 I .3 I.AKsA 2. 1 

j2 I 3 31


KI L E 	 2 . 

IxFAKMBA-IMPLK 
MUSU.1B(+ HOSPITAL) 1 1 3 1" 

1 ' I ,I II" 4
PILOT PROJECTs 

IBKJNINGE-AG. INST 2 I 4.1 4 1 5 I 

of the above cases-annual estimates for 
Annex table 8 gives in each 

costs of the studies
 

- costs of implementation
 

- costs of maintenance..
 

-

A summary of these costs follows:
 

AMNUAL MAINTENANCEIMPLMENTATION
S STUDY . 
I _ _ ~ .

IVILLAGE* FX()
__ 

LC(eom) FX() I LC($ecv) I X() 	 I LC($eqv) 
1 54

I 2601 - 1 26,000 5,405 I 260 
II MWAJNGA 

300 r - ! 15,000 18,919 I 300 ! 37.
I XASAJI-CHISENGMA 

200 	 I t",000 10,811 I 200 I 216 
KASAJI-LUEO 
 1 300 1 378 

q, ... 3001 I1,000 1 18,919I DILOLO POST 	 1 60 . I 818,108
60 - I 1,COO
KAFAMBA LA I' 

" 200 I "- I 'I0,00 I 13,514 I 200 I 270 
KAFAKUMBA KIMPUKI 
 I 37,000 1137,838 I 370. I 1,378 
MUSUMB (+ HOSPITAL) I 1,100 	 1.-

- 180 - I 18,000 1 16,216 1 180 1 162 
PILOT PROJECS 	 .1 15,000 1 21,622 I 300 I 216 

. I 300 1 '-BUNINGE AG. INST. 
 .
:...I .. I ,. I I 
'_I I 2,910, _"_"3,133 

•-I. '.,I . .
 
TOT_ 	 _I"_"II__ 115,000 1251,'212 _'-I ,910 I '..5TOTAL 

(4$
 



The dollar costs of studies are for.the publication and reproduction of the
 

plans. Annual maintenance costs have been estimated,as.apercentage of
 

purchase price of the various systems as foll6ws:. "
 

gravity flow 1 % 

hydraulic rams 2 % 

solar power 2.% 

Tables 8 and 9 in annex givea detailed breakdownz by linvestment and 7. 

maintenance costs. 

A total of 160,000 zaires will'' be paid as bonuses to. the brigades i .ovr tl.e good 

and rapid implew.intation of the studies and supply'systems as follw': 

Year 1 45,000":' 

"i- Year 2 40,000
 

Year 3 35,,,000
 

Year 4: 40,000<
 

Once the project work.is complte, annual maintenance costs are estimated at 

$2,200 and Z126,000. 



TABLE 8 INVESTMENT BUDGET BY SUB-PROJECT: STUDY AND IMPLEMENTATION COSTS
 

I7 I *:.. 1 [I YEAR 2 YEAR 3 I YEAR 4 I, 5 TOTAL III 	 I '* I . " : I -- I. I I I . I I .I ... • I I 
SITE I "_1._ JSt Izaires I US. I zalres ..I Ust I zalres I USt I zalres I US* I zaires I USt. I zaire. I .... I '.. I 	 I -: II I "l .. .. .I. . I I 	 I ,I -I - : 

INWAJINGA 	 ISTDY I I -I I6 - "- I, 6 - .
 
IIP ET I - V-I 26,000 1 200,000 1oo I -, I - .I - I 26,000 iooo000 I
 

_ _ _ _ _ I _ _ _ I _ _ _ I -__ _ I _ "_I'--,:_ __II _ _ _ _ _ -_1 _ _.- - _ _ __ _ _ _ _ _ _ _
IlASAJI IISTDY, .I 1I. - l" .. I- 3001. .I-;'.-. - I . . Il .. - . .II - I .--_,I" 
-

II ..... - I ...00 - I
F .. 	--.. ;--I . .... I,: I - . .:..-i./-:
IIMPLEMENT: I - I - I I00 l I I ,.l0001.700,. I0- 15,000I700,0oo:, 

_ I _ -- I--_--_' _ I _ _ 	 _ I _ _ _ _ _ _ _ I _"_ I _ _ I~ I _ _ _ I : _ -,:.l:.I :: :: -I "_"-'_l I" " ": "I _ _. ...ASAJI-LEO2I I 	 I VI I 2I00' - II- .00 
I 	 IIMPLEMENT: 1 - I00 I I I I I 10,000 1 .40.0,000- I I 10,000 [ 400,000 I 

_ _ _ iI _ _ _ _ I *so~o- oo I. _ _ -I. I* " -•I_ _ _ " :":I::. :-::.I. ,_ _ _ _"- _ o 0 
1'DIJ.OLO ISTUDYI : 0I " I . I . I - I I -- I.- 30 - -I 
I IIMPLEMENT: I 15,000 I 700,000 1- I - I . I 15,000 I 700,000 I 

_ _ -lI- _ .:..I I 	 --I. .I .,Is ooo l _ _o 

I - I . I I .- . I . 1 - . - I . .'I1 .- i
 
I AFAKUHALAKE ISTUDYs I . o-I 60 1I l-- I . I - I -1 - II- 6I I
 
I IIMPLE4ENT: I 2,o ool6,000 :6.6,I: 1'300#00-,000 1 06
Ioo 	 I 0,000 _ _ _ _ __ - _-_I ...__ : .-	 .-:I_ _ _ _ _ _ _ _ 	 I__ _ _ _ _ _I ____ '__I -___-- I. : I -___ .-- _____ ____I -__-____- 'I . _ :. I : "'; :: I .: I "__ _.- I ____ _ _ I- I 

ISTUDY" -. 	 - -I - '200-IKAFAKU" 	 20 ' II -IA-.I.PUKI I.-- I - - I I 
S IMPLEMENT I I0 I I 00- 500,000 1I 	 10,000 500.000 III...	 I - I " I T'T1::-:T I. I' "TI 	 " ":. ..: ,.: :: -- I': 

.INilStil ISTUDY 1 -1001 I1 I. - I I - I I - -I I I - ,101 I 
_ _ _I_ _ I1 oo_ooI:: ..:.I::.."__ ___ __ _I___ :I "
II 	 IIMPLEMENT.s 17,1000 20,000 I _ - -. , 1 " _ _I_ oo II 6oo,12,100&0,001'. 13,000,0001 I -	 I I -3 0I6 .0,0001ono 

: -' : 	:
I. 
_ _ __ _ 	

I - I" .. .II '. ...I I - " I- - I " I * 

IPIIOT PROJECTS ISTUDYs 190 1 1I 1
 
I IMPLEMENT: 1 18,000 1 600,000J." I 18,000 1 .600,ofl
 

__ _ 	 I- .... _ _ _ I _ I .- _ _ _ _'" I- .. I -->-:I "_ - _ I _ - _.I _ I _ I 	 I --" I-pIUNIt 	 E AG. INST. ISTUDY: I - * 3 I -6 I I" - . - I - I I . 3I:000 I I 
- IMPLEMENT:1 I - 1-5,000,1 800,0006_ - A I is5,0oo I .806,0001 

IIOTsl. 	 1 51,590'13,400,000 :36,060 13,700,0001 :4 260 I1,000,0001 25,000 I1,200,0001 I 1 154,910. 19,300,000II " -	 I____I_- 'I I :I". .- I- - " I I I I U-- Ii .- -I "I 

p 



TABLE 9 
SPECIAL PROJECTS (STUDIES AND IMPLEMENTATION) 

HEADINGS I I 2 I 3 I 4 I 5 I 6 i 

us, z Fus I us zz I*us$ 1us z us$ I z . 

II. Maintenance Costs 

IpaWAJI NGA 
IVASAJI 

IKAS-I-I.U--EO- -----

IrTAD POSTE 
IIAFAKUMBALAXE 
IKAFAKUMBA-KIMPUKI 
IISUMB (+ HOSPITAL) 
IBUNINGE AG. INST. 
IPILOT PROJECTS 

I 
I 

m--
I 
I -

I 

I - -

I -
-

I20 

I-
i1 -

r -

1300 
i- " 
I-
I -

1I 300 

I 

114 000 
I-
I 
I -

116 000 

1I 300 
--

I 300 
I-
I-
I 370 
I -
I 300 

260 1 2 000 1 
114 000 1 300 1 14 000 I 
I-- I.-....l.Co 
114 000 1 300 1 14 000 I 
I -LK 60 3 0001 
I1 200 
151 000 1 370 1 51 000 I 
I - I - I - I 
116 000 1 300 1 16 000 1 

260 

300 

300 
60 

200 
370 
300 
300 

1 2 000 
I 14 000 I 

ae 000 I 
I 14 000 I 
! 3 000 

10 0001 
I 51 000 I 
I 8 000 1 
I 16 000 I 

260 
300 

200 
300 
60 
200 
370 
300 
300 

2 000 
14 000 I 
p80001. 

1 14 000 I 
3 000I 

10 000I 
1 51 000 i 

88 000 1 
I 16 000 I 

ITOTAL II 1 " I 600 130 000 I1270 195 000 I1 790 1110 000 12 290 1126 000 12 290 1126 000 I 



TAHLP 10 

SUNIYRy OF INVESTIMEIW cOST 

IY EAR 
z" u s.... I . . 

1 .1

IIIIEADINGj i~I • lust-.I 1" '1
12 : u1 t I z 15
I3. T.oAi. 

-

J66,630 1'203,000'1 26 77.-0-0"" - .S I z :c |266,63 us $ I Z12. 203,00 I 'S -
Co-nstruction I u Vs
 
|3.20,t50y:2. I2 0 , t; 0 12, 150 : 62,50a0e.0930;,090 n0, 00. 1193,080-|
.
 J .- - 94,500 1194,580 1: 124,500 11,171,200
jI- I1193,0-8 o"I -

661,500I ­.
6,00-

-
1 200 I 

13. 2V1 14 12,200 - ...... -- I - I I 1 - I -
- I 20,300 I2,800,000.; 

- -6,00 1 ,00Il. rews 1 2I,
14 WorkIreis- I -- I I 0 

14.2 rings
14.2 Spi~Ins | ­e~ 100 600,000
|4.3 Piped sujply 600,000 _ -31,00 7I 800,000 I
1751,59o 13,400,000 1 ,000 14 11,650,000 6,500- 11,000,0001 
11,200,000
15. "Tratinnj 336,060 |3,700,000 1449-,000 11,800,000 360,00013,e00 11,136,900 'l 

45,500 11,650,000 1
- 11,400,000III 36 9-
1342,260 I1,000,0oo 1225,000 11,200,000 199,500I 7,150G,000
- 5,000,000 I_I - 11"136'9°0 I _ _
1,j1'.36,900 1,400, 0 ­11 4, 10,000,000
11,136,900 3, 00 00
- 11,136,9 0 1


ITOTA. 1 4 1038 , 0 0 0|1798,460 19,199,900 I 
0 

341,290 17,263,900 1337.940 14,849.00 1267,080 
1 
15,431,400 90 3,0 5,684,5001240,080 14,311,400Ioral 11,984,850 130,956,0001798,460 I 248,646 
 341,290 
 193,619 1337,940 1 
131,067 

1240,080 116,524 11,984,850 8 3 6
:Total.(US$) .65 II 47.1,06 

- 3 I9469,007


5 "I: ;" 
 0 413,875
4 256,604 2875 "|-"-:'! ,821,50i 
" I:
 

http:14,849.00


___ 

TABLE 11--


S"NMARY OF OPERATING 
 AND HAINTEitaNCE 0)STB 

IF- Ir^ I , I1:I 

-
 I

I -YF.ARI - I - ,- I4 12"1 
 I15 I" 16 
_I_.us$ - I -i, ,-lI z I1" I z I 
 - "s* I us$ - I U. Iz


11 T.A. 1-II IIII*
12. Construction 

13. I qjstlce I 

I - 1 
I 

-
-
- :I 2700 I ' fsooI"2,700 I 115,500 2,700 I 115,500 1 2,700 

I .- I 
- ! I.- I 115,500 i0,0o
I I I I -462,000 1
13.1 Sclent. Mat. I 100 I - I I I
I . O - I 100 ­13.2 Vehicles 100 . ­- 14,680,000 1001 ­1 - 14,680,000 I 500 I - :- 14,680,000 113.3 Tools - 14,680,000 1- I L - 14,680,000I 325 I -18,000 - .123,400,00014. Work crews I 325 1 18,000 1 325 1 18,000 1
- 325 1 18,000 1 1,300
I I I 1 72,000 I14.1 Drllllngwelli| -

I I I I' - I - 1I - 1 100,000
14.2 Spring - 280,000" " I I - - 490,000I 60,000 I - I 870,000
14.3 Piped supply - "'600 
1 140,000 240,000 - 360,000 -

| 80,000 I 1,270 1 95,000 1 1,770 - .800,000
I5. TrainIng 1 110,000 1 2,290 1 126,000 1 5,930
I__ _ _ ­_ __ : - I 411,000__ _I__1- I - I - I ___II__
- I 
_ __ ____.. I-.-

ITOTIAL 
 I 100 I4,6e01o00j 3,725 14,953,500I _ -__ | 4,395 15,148,500 I 4,895 15,443,500 I 5,415_ 15,789,500 118,530 126,015,000 II
 
ITotal 
 1.I 100 1 126,486 3 133,879A _4,395 I 139,149 I 4,895 1 147,122 j 5,415:jI 156,473-:118.530:I(In u s $. I 7-3.i I 

ITotal(USt) 1 .126,586 1 137,603 
 1 '-143.'544 I 152,017 
 16.9 ­ 1 721.638 
.
 Bee_ .721,638. 



_____ ___ 

TABLE 12 
SUMMARY OFIBONUSES 
-.FOR ZAZRIAU STAFF 

IEA)ING"1 " 2 3 " 5 TOTAL 

I__ _ _ _ _ _ _ _ _ _ _ I__ _ _ I* I ' I __ __ _ I. " I*I I I .. -. I " 

1. Drilling crew 20,000 I 40,000 :I 50,0 I 55,00o I 50,000 I'215,060 

2. Well rehab, crew l 20,000..' I 30,000.. 1 30,000 I 30,000. '1 30,000 1 140,000 . 

3. Spring-capping crew. 60,000 I 80,000. 1160,000 1120,000 1140,000 500,000 

4. Special projects 1 45,000 I 40,000 I 35,000 I 40,000 I - 160,000 

__1____0.II TOTAL; *I_____0 I .*I I I___I I1. I ..I I I1 
I TOTAL. ?I:145,0o0:.10,go, oo .:.;I215,0ooo. 124,000'"1220,000 1,015,000 " 

. . ., . , ; : . . ; . . . .
' .- , ... . . 



:TABLE 13 

Year 1 2 3. 4 .TOTAL 

Item 

Investment 1,047,106 

Maintenance. 126,586 

Bonuses 3,919-

TOTAL 1,177,611 

534,909" ' 

137,603 

5,135 

677; 647'-

469,007 

143,544 

5,811 

618,362* 

413,875 

152, 17 

6,622, 

572,514, 

356,604 

'161, 888 

5'946 

.524,4318 

2,821,501: 

721,638 

27,433 

3,'570,572 



ANNEX 6 

DaItailedEconomic- Analyii 

Five general categories of benefits are distinguished in this aialysis : 

a. Time saved fetching-mdrinking water; 

b. Improved health; 

c. Improved care at health centers; 

d. Post-project work by governmental teams trained and equipp~d-by.t-he... 

project; and 

e. Prevention of misallocation of labor to urbanareas. 

"A~-me'Saved Fetching Drinking Water 

The project would bring drinking water virtually 'to the residnben'G'of­

188,000 rural and 30,000 urban dwellers. The following assumptions- ar.s made 

about the impact of this development: 

i. Each person uses ten liters of drinking and cooking water'per day,* 

ii. One person's round trip to fetch water yields ten liters; 

iii. The average distance of such trips is reduced by two kilometers:, 

from over two kilometers to less than one kilopiter; 

iv. Trips are made at a speed of two kilometers per hour; 

v. The value of the time saved for those who fetch water ranges--.1tweeni 

Z. 1 and Z. 5 per hour. 

On these assumptions, the total value of time saved would be in:"the range 

between Z. 218,000 and Z. 1,090,000, or roughly 46,000 to $ $24,000,.per 

year. The most difficult assumption is that regarding the value of t'me. The 

ends of the range chosen each represent an actual wage rate paid to unskilled 

labor in the region where the project takes place. However, there are many 

problems with using auch an e-timator. To give just one example, such wages 



are paid to adult men for full-time cont-ract, while the labor freed by 
reducing time nedd to fetch water would women childrenbe that mainly of and 

who otherwise w:crk mainly in dnestic agriculture, marketing, and household
 
tasks. 
 In any case, the uzz$r and of the range amounts to about one dollar 
per day, which is in the -zt:yn.=, range for agricultural labor in some parts of 
the developing world, while the lower end of the range much lowis too to 
suppcrt a person, although it might he acceptable as a supplement to the
 

income of a family with other sources of income.
 

The other assumptions about rates and quantities are also rather heroic.
 

B. Improved Health 

The pa.rameters needed to evaluate improvements in health resulting from.
 
access to more and better water are not known well enough to compute a 
figure. Three types of benefits derive from improved health: a higher quality 
of life, increased labor supply, and decreased cost of medical care sought 
(ceteris paribus). in each case, valuation would require knowledge of, at 

least, the reduction in incidence of disease due to the improvement in water
 
supply, and the change in duration of disease among those who would still be 
stricken. Values of well-being, or labor-time, and of medical services would
 
then be needed for each type of benefit. The analysis lacks the basic 
parameters concerning incidence of disease and the effects on health of the 
type of improvements in the supply of potable water to be brought about by the ? 
project. The values of medical services, labor-time, and well-being would be• 
very difficult to assign in'any case. 

Therefore, the analysis does not attempt to value'this group of benefits. 

C. Improved Health Services 

Three major health centers are presently equipped with gasoline- or 

diesel-powered generators of 'lectricitx. Photo-voltaic equirment to be 
zurp ie-d by the r Jact would -.uplant the fOssil.-fue! generarors zowerin7 
water syste..s, at a saving of 5,000 ner year in cnerating cost at each 

facility, totalling $15,000 per year. 



*ncease1 supply water hospitaX- is .i .v iUrrtnt. pesent,er.!,x,, - is o. t...4... s for,AA tin,

they are nble to acqxu'o nly -boutone i -: t'.' r
'the t' ... r.tio 

- __3 for Zan 11 
:a*th otviter *i-stoilettes, arid so tdlck L; o"tizieraid of the" most, serious 

constraints on the q-.iJ.Ay of . care. th•tals h hae aout 

300 beds earn, with ian av.ag ,uncy.r 'of 75%.. The Talue .;f the 

hospitals' srices "ai e average 5 'per Y at pr-s-nt. If 
that value is raised b'!1 by :.:%-iding 'for ;0-eqate .,e_ supplies, te tots 

value of the immrove:-.er,' in health care. in hospitals would !e almost z250,000 

per year.
 

Four secondary centers would also receive greatly i.creased sup lies of 

safe water. The centers have altogether about five hundred beds, seventy-five 

percent occupied on the average. If the improvements in water supply raise 

the quality of service from an assumed 47.50 per bed-day at present by an­

assumed $0.50, the total value of the benefit would be about *70,000 r _ryear. 

D. Operations of the Department of Rural Hydraulics 

The project would train and equip teams of the Riral, Nydraulics Division 

to continue the project's work of drilling new wells. However, the capacity 

of mud of the equipment will be considerably diminished by the end of-the 

project. Furthermore, it is unlikely that the government would be able to. 

finance operations at full capacity. 

If the value of the benefits from the project's outputs were given, one 

could attempt an evaluation of replication of these benefits by the Division's 

extension of the project's work by assuming that certain fractions of the 

project's chief outputs would be added in the years after completion of AID's 

funding. However, as explained above, the benefits to be replicated cannot 

yet be evaluated.. 

E. improved Allocation of labor 

One of the principal reaaons cited by-young people leavng r'ura. areas iS 

http:immrove:-.er
http:q-.iJ.Ay


the lack of water supplies. The necessity of long trips to fetch drinking,
 

-water is an aspect-of.,rural life.that characterizes the areas' backwardness:in
 

the people's minds.
 

It is possible that residents of rural areas would be willing to emigrate­

to cities with more amenities even'if emigration implied'abandonment of 

..superior income-producing assets, or opportunities in the rural areas. Better 

.:access to drinking watbr.might therefore result in net gains in the value of
 

.verall output, as superior opportunities in rural areas would be exploited
 

rather than'abandoned.
 

However, for lack of any idda&Fobf'the orders of magnitude of emigration
 

..averted or net gains in value of output per resident retained, no attempt is
 

.made to evaluate this expected benefit.
 

F Summary 

. Relatively few of the project's expected benefits can be evaluated with
 

the information available. Those benefits evaluated total on the order of
 

$360,000 per year at the peak of the project's effectiveness. This sum by
 

itself does not nearly justify project expenses by AID totalling $4 million
 

over five years. (Expenses incurred by the government and by participants are_
 
.relatively minor.)
 

Evidently, the project cannot not yet be determined to be economically
 

feasible or infeasible.
 

..The mission's understanding is that there'does not exist 'nywhere in the
 

developing world the information needed, as described above, to inform the 

selection and.design ofpotable-water projects through use of comparisons of
 

Costs and benefits. Nonetheless, potable-water projects will in all
 

robabllity continue to be funded. This indicates that the present project as
 

designed is justified in including economic investigation in scheduled 

evaluations, in order to attempt to find information needed to improve future' 



I. 	 Fzrricva Zne 
Unit 

Collectivity 

.M,.ant Yav 


Towns 
1. Ylmb 

2. Huasev 
3. Musuiab/Kapanga 

* 	 Poste/Ntit 
complex 

Villages,.I' 
1. Chal 
2. --harnb 
3. Chibab 
4. Chibalak 
S. Chitazu 

6. Chiviind 
7. Chiying 
8. Dinying 

9. Kaleng 
10. Kambarnb 
ll.. Kaznbangu 
12. KambunduII 
13. Kamwaxxg 
14. Kaflifldhf 
15. Ilasak[ 
16. Mpand a Kalend 
*17. Mpancl a Mwil 
18. MtxkawishII 
19'. Mulambu -I 

20. 'Musumh-'-akes 
21. M*utoizbu 

22. M.-'ant Chinan 

23. :~± ,Ij.- d 

23. uai.r. g 

ya 

atian 38 3) :f:--,ia~ak*3 

I.I 
I 7692< 

A 
506 I2'.dispers.s second ary
I 	 - 1.schools. 

3 	 COO7,0'dnnar
1 16,000 ihospi~'±t :a. io :second-Irv 

'-,medical coLmplax, ler-rosa&,
I -un 2 adbid­.-- sions,

* 	 I nisrati'- cr.ters,'
.1' Ischools 

Idislpensaryj 
Idispensary

-adi~nsary 
* dsear
 

I'Idispensary'f, secon'dary
 
* 	 I Ischool,

I 	 dispensar.,.
I*Idispensary

.1ldispen:sary-, .twer, 
IIsecondiary S C!" 00I 

-* dispensary 
Idispensary 

I. 	 dispensary
I*Idispensary 

Idispensary

I lomer sacondary ccool
 

674,' 	 Idisparsary 

I 

. 



27. 	 Ntembu I Idispensary
28. 	 Rubr riz I Idispehsary
29. 	 Samaband I idispensary
30. 	 Wan a MaItombu I I 

Total population 46,325°. Ihospital, major secondary ' 
(towns + villages) . I medical center, 16 dis-. 

I pensaries 

II. Sandoa 	 Zone . .- . 

Unit 	 " "Population '(Dec. 1983) IPemarks -

Zcne 	 I 106,780 I "_ 

Kayemb Mkur I :. I 
Collectivity 18,0838 Idispensary, maternity annex, 

_____________________ _I lower secondary school 

Villages 	 I. 
1. Chimikind ": 36o 	 •1 
2. Dizungwe * 269" I
 

-.3; Kavul a Masamb I 346'.
 
4. Kondoluela " 775 " 
5. Kbangu 	 . 552 " 
6. Mpiana Tenge i 468. 	 I 
7. Hwrant Kapuku 1 973 	 I 
8. MWene Ngizi I 706 	 i 
9. 	 Mwene Ngizi 1 468
 

Asangani -I .. .I
 
10. 14swan Kambur .1" 766,. 	 -1 
11. Ulamb "" 384" 
Total , 6067 .. 

'I. 	 I ... 

Rumang Collectivity I 26,227 	 .. I 

1. 	 andoa I. 3,262. "1hospital, secondary schools,
SI ' "I leprosarium, administra-

S. 	 I tive center 

Villages '..1-	 I. 
1. Chikuru . 765' 	 I 
2. Kabimbu I 518 	 I. 
3. Kamulemb : 743 
-4. Lukongolo - : .343' *. 
.5. Matanq 'I 706"" 
6. Mnd Tshiwund I 445 • 	 I 
7. Mwin Dilombe. -.280 	 1 
8. :%din Ivund I 745 	 I 
9. Min lem I 8e36 	 I 



11. Ndolo 
12, Nfumu uli au
13. Ngan~g --. ".Itk 
14. SangobM .­

*l5. Sawamba
16. Sona mun.'e .. L 

17. Zimbola 

Total population 


Chib.tnb Collectivity 

Towns~ihm 
1. C 

Villages 

.. Chimbung 


'-<2!,.Xamapila 

-*izi-Z aku 

4. Chirungil 

T tal , 

Chipau Collectivity ', 

Towns 
1. Yafakumba Poste 

.. Villages 
1. Chal 
2. Chifung 
3. Mupwelet 
4. I n Iyamb 
S. 1tdin Luweu 
6. Ngongo 

Total 
To a 


Totals .for Sandoa Zone 

Zne: 


Towns:I 

Villag s: 


Outskirts: 

?Ouatio.a (Ce " ""- , '" 

.I 
"'" 

" 

G..-. u" 

"-.. 

. lez 

,W L 

., 

'I 

- •.
6. I; 

I.2 

16,2 

. . . . . ': I .:':' " . . 

I' 4,7021 " . . ,;.. . 

:.w 
'1.-,012 'wel ,,spensa=y 1 schools 

.. 

I 

' 
;. 

"... 

42' 
420" 

.78.A 
5..Ii~~~ 

;2i,060., .. 

. 120" . ._ ). 

I . 1,580 ILowe secandary schools 

." . 

I'424... 
I "8301 
I ',i7; 

,4.56" 
6. 613 

:!. 1,017.. 

' 

"" 

I 
1 

.I-.,5 9 . . . 4 T 
. . .5996 . . 

I .-... 

i 

I 

00 
6,154 

5,' 26 
4 ,.00 

i 



1I1. Dilclo tone"
 

Cenomination .. .- lp _'i in .
 

Zone I2Z? 

Provisionl Ztal.s 

Towns:. . . 

Villages: (150) 1 iC.CO.* 

Outskirts: I 70,OO 



NflEX S3 

FROCECT ... Z.IISTRATYT-,z SIT uCU.-", 

The i.nplementaticn of th. z-ludies --, d o rji.. (borole. well 

rehabilit.ltion , s.L-ijcap.r., ter. .su~piy develqun, pilot :y-.jects in 
conjuncticn with rural. c.lh.cntrs, and oiepd watr _uplies tot_certain 
towns) requires technical asstI:t.ne for th 5 year duration of the project.4 
This assistance is nmae-. up-of.3 a-riata.. t f: . 

one project leader 

one drilling technician. 

one mechanic 

A Zairian counterpart.drawn from the Breau-of Pual Hydraulics will"be 
paired. with each expatriate team member, After the depature oi the expatriate 

staff,, the national staff will take over the continuation of the project in 
the three zones. A Deputy Project Laader, representing the head of the Bureau 

of Pnral Hydraulics, will at that tire take over all administrative and 
financial tasks. He will also manage all tha Zairian staff allocated to-the 
different water supply work crews, garage, and office- (secetariats,Istudy 

office, etc.). 

There are 6 dffer ent rewsn a.rl: y 

wel cr-w, responsible for renovating existin wells, and instilling 
~pumps on the boraholex. 

A. borehole Ci e, reisponsible foIr the, drilIi .ng, progIram.; 

.2., sprig-capping crews, responsille"for improvements to seal and 

x otectspr ings 

l pu and main3nanceb respcasibie f r inst/.r1ing um. ad 

follow-up ma inteax.c -. 

installations and o r special. ojacts. 7 

http:asstI:t.ne


-$7-

Each r. will be led '"ya ZaL. man,ager with te nic-3. training, 
also drawn from the aireau o " 7a~ral Hylr.zics, who Will assa' reswonsibility 
for the work and .conduct of : person:~e.'making ub the cre:. a;eborehole 
cr ed will be dircc.eid ;yt ', .i:illing . chnrcian wh.-. will, iuring the first 
term of the projcct chocs.z .'- 7iri;n techniciais to receive : years' 

training to become ax erie.-..- .i_-iler z pable of drilling borsholes and 
maintaining and rizairing all "he drilling equipment. They will therefore be 
capable of directing- two cr'ws. one. or bcth possibly oneratiner in a different 
area. The mechanic will like',ise traia: a Zairian mechanic, eho must after 3 
years be capable of maintaining and repairing the entire vehicle fleet as wellt 
as all other equipment, and of managing the garage. 

..The administrative structure ma'y'be sketched as lfoll'.4s: 

Project L4ader . .Rural::Hvd*raulics.Director 

'Kinshasa 

Deputy Project Leader Administrative Assistantlo callyI funded). 

Administrative Ibrehote Wll, Spring' Pipi g' Garager'" 
staf f . e (e) •)(l) crws 3)crewV 

.From a technical:,and financialpoin 'i of view, theresponsibility; for the,,% 
project will, be incumbent on.- the Project Leader in Sanadoa. 

As for administrative and financial questions, these-will be dalt with, 
under the joint responsibility of the Project Leader and Deputy Project 
Leader. All documents bearing on thej e questions will be'.signed by both the 
Project Leader and his deputy. The same will apply to all transfers of funds 
and bank checks. An account '.ill be opered to this effect at the Banque 
Comerciale Zairoise at its Lubu rbashi office. The r!irh - to si_;.n for this 
account will be gante. only :.ase two .n;ers, :it2 deck drawn only 

http:foll'.4s


when cigned by' bath.For:pa_ e t: : :haa for, local, purca a..; of materials 
and equipment, tn. aC€nunt. wi li .ikewi z,:ro-ened at the: anrue Commerciale 
Zairoise at its .anuaza officn. .~ g.tures will also be nucessary here, 
those of the hod of the . , u.,.. "daulic" and of a anzhasa 
representative ,. A., -

All urra.aaad orde.s dill b "n pe only 'by inLernal purchase order, 
countsrsigned by 'he Project Lzader and the Deputy Project Lead r and 
addressed either to the head of the L_'e.: oe Rural' Hydraulics or to a 
representative of ADR in Kinshasa. Tha s a-mprinciple will apply to all 
orders to be placed in Europe. sc-that. the.2r6jct Leader and his deputy will 
be conversant with. all the various orders current or pending. 

The European office of AIDR will hdndle all orders, insurance,, and 
reception of equipmentI and dispatch, the sams to tiabuiibashi. 4410R, will. drw. up" 
a monthly report concerning: 

the state of pending orders 

the expense 'incurred for he above, 
the planned expense for the coming quarter. 

In the field, delivery will be overseen bya srecialised local agency
 
established in Lubumashi and approved by USAID. Transportation to Sandoa 
will beLby project trucks. The Deputy Projact Leader will then take delivery 
of the material, inventory it, and place it in stock 'in the warehouse. Each 
type of equipment will be entered on a record card. ach crew will similarly 
hold stock cards for all material redeived and placed in the field. 
These
 
cards will be kept up to date by the head of the crew.. Annual inventory 
checks will be done by the Project Leader, with visits to the worhsites where 
the material and equipment has been placed. it will also be his 
responsibility to carry out randcm checks. The Deputy Project Leader resident 
at Sandoa will exercise his powers under delegation from the head of the 

Bureau of Rural Hydraulics.
 



Each month the Project Leader and his deputyiwill trnsmit..to'uSzD a 
report on their activity, including the: following headings:. 

the state of work progress, by crew ard by job' 
the list of equipment installed 
expenditures and estiates for the follcwing quarter 
an.-account of water suppl9y improvements completed0 
..-.. ' i. .." " ". 
 ,." "
 

When *awater supply has been improved, it will be placed under the

responsibility of the village Water 
 Management Ccmnlttee., This committee wil 
conist of about ten village residents, users the waterof supply. An account. 
,descibing all equipient provided and installed will be signed by the 
President of the Wter Managemenm,-eemmittee and the Deputy Project Leader.
 
Ail water supply i,provenents will become 
 property of the local commnity and. 
not of the Bureau oe .Rural Hydraulics. 

The upkeep ofJthis infrastructure will be assured by the project until'. 
Year 5 One member of each Water Management Comaittee will participate in all 

.,local activity so as to be able to continue maintenance in the futu'.e. 

The Water Management Committee will define the monthly fees to-be paid
by each family for its water, in function of the number of users and the sum 
total of the investment made. The money thus collected, from the end of the
 
first year in service, will be the responsibility of the local Water-

Management Committee. 
 Thus a financial reserve will be created each year,

which from year 
6 will provide for continuing maintenance, pur.d-iase .of spare
 
parts, and possible fees for a 
more highly trained person in the geneal .area 

.. responsible for maintenance beyond the capacity of the local "ter "nagement

Committee representative trained 
for routine maintenance by the project. 

On termination of the project, all equipment and operating.
 
infrastructure (excluding improved 
water supplies themselves) will be handed.­



over.,to- ".th.e ofo TherR .1drauiia epot, rendered:in.
 

good and due^ for., l :awn un,'an.: g±ned.by: i
!be. 

the head 64' the Bura- t. Ru.!ral.. Ry d-au1169
 

The Project. laidmr.-,
 

The repreeantative o4 ELSAflCii.Etsa..
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ANNEX
 

TECHNICAL ASSISTANCE TEAM PROFILE
 

GEEAL ISSUES 
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From the project's iiception, technical support will be fielded' for the 
management and implementation of various actions.- The technical assistanc( 
staff..will consist of three expatriates who will remain in Sandoa for five
 
years.. The expatriate managerial 
 team will consist of: 

-one project leader (5 years) 
one experienced driller (5 years) 

one mechanic (3 years) 
one administrative assistant (locally-funded in zaies 

for. five years)­

.- Support and coordination missions are scheduled annually for
 
specialized consultants 
at the rate of three months a year. The total 
duration of the technical assistance services is set at five years, includifg 

consultants' services, 

The main. tasks of this technical assistance staff will be to: 

1. provide the financial and technical management of the project 
2. -arry out the studies and direct construction in the field 
3. direct, advise, and supervise the work of the various hydraulic crews

:4. provide all project logistics: auto transport, materials and equipment 

5 . see to the completion of the programs of all the different phases 
.(studies, procurements, shipments, receiving of materials, execution of 
work according to norms..) 

6. train Zarian counterparts assigned to the expatriate managers" ' " -:' ' '. .. -: .' . "+ . : :- 4 '.:f " • - " ' 



2. DESMIPT ION OF JOB PROFILES, AND -TECHNICAL ASS 2STAN TASKS., 

2.1, Project leader 

. This university-level.team member shall have training-in hydraulib­
engineering and be specialized in rural engineering with work experience
 
in LDCs for at least five years. He shall alio have experience in 
management and in the administrative and financial coordination of a.
 
development project. Furthermore, 
 he must be willing to adopt "hands-on" 
approach and be able to live in the field with the operational crews .,..,'In 
terms of linguistic ability, *e'- must have basic knowledge of kiSwahili... 

•The project leader will be principally responcible for the general-.'
 
management of the project, and for the programs, studies and works,-, for
 
the financial m.nagement of activities; and for the performance 
 of .all,
 
logistic.J.
 

He will also supervise the activities of the various operational.
 
crews He will be 
 responsible to USAD for all.equipment and.vehicles.
 
made available to the project for the completion of the various
 

activities. The duration.,of his services is estimated to be five ye=rsw.*­

2.,2 The Driller. 

TThe driller should have a basic technical education. He should".'s :4
 
have five years minimum experience in well drilling. The driller 
 hsou1'
 
have completed several well-borihg campaigns in developing countries -d':He. 
will also have basic knowledge of spoken kiawahili. Before joining the.-'-,
 
project, the driller will have a one-month apprenticeship at the factory...
 
which will supply the drilling equipment.eMile in the field, he must. .:
 
:also be capable of repairing equipment breakdowns .and of providing routin,
 

mienance.
 

His main task will be to train two airian drillers while
 
simultaneously carrying on 
 drilling programs.. He will report directly to
 
the project leader. Tha duration of his services is to be five vear.
 

7­



*,93­

2.3 Mech.niC 

ThIs teaM'me !houlcZ! hlva'.b.v diploa. in electrIctty and ceneral
 
'mechanics 
 and a kr..' ~dge tors.and all types oa. uIa lie will be I.i 
dcarge of repairs :.d'raintenance of vehicles, varicustypes of jumps, and 
all other mechanical an.d ecit-[ical equipment (sol r anels batteries, 
etc.).
 

He will have at least five years experience in. :t.v'ztive n'echanics"
 
le will be capable of managing the 
 '
spare parts stoa' -or vehicles and .
 

pumps, or carrying out various 
repairs in tha fiel'd'us.Lig his
 
truck-workshop. For 
 the maintenance of the. drill~n&.equipment and.
 
accessories he will have a two-n.onth apprenticeship at the factory whch
 
will provide the drilling equipment'
 

During the period of his services, set at three. years, he will L-ain'a 
Zairian mechlanic He will report directly n all. matters ,t6.the 1project 
leader.
 

2"4 Administrative Assistant 

The Administrative Assistant will support the TAr team and the project 
in all matters of administration and logistics. 
This will include data 
co] lection, files maintenance, comunications, reporting, routine liaison 
with other organizations, materiel management, local procurement support, 
and provision of clerical services. The Administrative Assistant will .be 
recruited locally.
 

2.5 Advisory Missions
 

hhyear, three months of consultantservices are to be providad by 
an experienced engineer from the PVO managerial staff, who will be 
respnsible for provii"ng technical assistance to the .!ifferent project 
staff members. These servi ces will be carried out 'both at the PVO home 
office and in Shaba. 



Son .-ncnth. "CO - _crys .pervisoryit. tot: e ao,. t res will'be 

ma de annually, -nd, r. an. ob].igqtory 'basis... The -zaiht ;oals ,of, th11- visit 

will be: 

check and,- to Iinve-r.ty .insccompl e te work. 

- to draft a cri zi za I repomt."c completed work 

to dafine the wc.rk progcam for the. follaiing year.:,' 

to draft and Jz--.ify the budliest for ulvi fo1ca t-i yea 's program 

- to resolve all adninistrativa, financial and tacbnical prcble.s 

encotmtered during project inplementation with -U3AID and thea Bureau of 
Fural Hydraulics 

-" to compile an inventory of all the equipuent'an't oods, caneged by the 

PVO, accounting for euipment which has ben installed. during the 

course of work.
 

* hsmission will. be planned by USAM and performvd on its request. 

For, .thii purpose, at the time 'of the. presentation, of' cand4.dacie3, the PVO 
will designate the Project Coordinator at P V headqiuaters.. 

.In addition to this annual visit, services can be provided by 

specialized engineers and permanent members of the PMO) field staff for. 
:specialized studies. These support missions will be justified and 

presented beforehand to USAID. 

At headquarters, before beginning the work, the P'vO's technical 

services will examine the Project Leader 's field studies. These reports 
will be finalized before being submitted for approval to USAID who'will 
notify the project leader of agreement to perform work. The PVO home 

.office will also have the responsibility to order,- receive, and record 

receipt of equipment and logistical material sent to Lubumbashi. The PVO, 
which will be responsible for furnishing technical assistance personnel, 

will present to USAID the detailed curriculum vitae of each candidate. 

,The PVO will also provide profesioal r---=6s of cO.1as3ultants sent on 
annual supe',riscry, cocrdinatinc, and pro.ft mina. m.z~ions for f.eld 

act4vlti.as The POW1il furtiezraore prov'3a follcw-up_ of the project 

from its home offic., 
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T'he candidacies of the expatriate coordinator and staf-; members 'will, 
..-be e-.-tmined-by officials willthe appro-i'ts. USAID -ho indicate their 

agreement or ref-al of eat -, indivi-ial dossier. The 9P iwill seek to 
present at least t,,o other ca didacies for each rejected Aalra, and L AID 

:will designate the candidate to be retained.---. 

OF E TT 13. PLA.CE LISS 10-M& CF = f. :A.L X29S O"LT-'- S"PAIFF 

All expatriate will he town s1;o.Tisstaff members O 'assigned to -f 

choice is justified in that this town:
 

- has a central geogra-hic position from whipr ficpl roa'ds lead to the, 
towns of Kasaji, Dilulo, anJ Kapanga 

has a nearby airstrip allowing urgant delivery..of various egqiptment, a'd 
' other services by light plane.
 

-. has available living accozodations' with water "pr'vida'I.by PRE'G SO.
 

The following infrastructure necessary for the management of the, pro Je t
 

will be located in Sandoa:
 

- a house containing several equipped offices,• 
- a warehouse for storage of logistical equipment and 'accessories
 
- a workshop/garage with two pits for checking and maintenanc a 
 of all, 

Vehicle undercarriages. 

• -...Electrification of all living quarters and other project buildings will be 

providd by solar 'panels T living quuiters of the expatriate staff will be 
furnished by the project in a reasonable manner, While providing the following 

essential equipment: 

complete furniture of local fabrication for a family 

-. refrigerator 

- a deep freezer (kerosene-pow ired) 

- a gas stove 

http:pr'vida'I.by
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