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Shaba Refugee Water Supply Project
1660~0116

“.- INTRODUCTION

This project has been designed to confogm with policy “and program
guidelines for refugee, returnee, and displaced jperson activities under the
Africa Resettlement Services and Facilities Projept (698-0502). That project
envisages the use of refugee support funds to mbve beyond simple relief to

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

The project described herein. focuses on th reconstruction of an area
where half the population is either in returnee r refugee status, and where
virtually all have suffered at least some’ displa ement during the last seven
years. 'v‘The project will rehabilitate and l improve the;' rural water
infrastructure of the Lualaba ‘Sub-Region of Southwestern Shaba. It will :
complement and facilitate the: mediun~term phase oht of UNHCR and USAID relief

programs that address the immediate basic needs of ; newly 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 supplied 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 wmost agricultural work
improvements ‘in water supply can rapidly allo a significant increasé in
productive agricultural labor investment.“"By rebuilding and expanding the
water supply infrastructure of the refugee and ‘returnee area, ‘this project
will also encourage “the population to participate fully in regional and
national development by discouraging rural exoduq among the younger and most

economically active portions of the community. -

The Shaba Refugee Water Supply Project is~ Jn full conformancefwith ‘the
USAID Country Development Strategy Statement forLfaire, which recogn esﬁand

tural production andgvm o

L

addresses the basic comstraint to increased agricL



improved quality of life in rural areas posed by the deteriorated: state of the:
rural infrastructure. Shaba 1s a priority regibn for USAID. The supportf
infrastructure in place and planned for other activities in the Region w1115
minimize the additional management burden imposed!by this and ‘the two relatedi
proposed refugee assistance projects ‘(Health !Infrastructureii'_.Shabaﬁf
660-0114, and Roads in Shaba, 660-0115), AR

I. Project Summary

- ihe Shaba Refugee Water Supply;Project'Gill nLke significant improvements
in water supply facilities in Lualaba Sub-Re ion by rehabilitating or
Aconstructing 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

facilities in the future,underblbcal‘initiative..~

This project work is doubly justified.. In the - first instance, the
western two-thirds or more of the area was profoundly affected by ﬂhe 80-Day

War of 1977 during which rebel forces occupied. ‘the rural areas for almost

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

A

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

foccupied or':

e

brief‘period in 1978 ‘ Secondly, the civil wars in Angola over

?the pastrdecade have”repeatcdly pushed Angolan refugees across the fronrier
. into Zairian territory.a, 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 nationalnborders or not. Most recent United Nations High Commission
»ffor"Refugees‘ (UNHCR) estimates place the totdl number of refugees and
- returnees in the three project zones at 190,000,! This represents more. than

'half the subregion s population.

The water supply infrastructure of Lualaba Sub-Region has long suffered

| from neglect. During the colonial period the Fund for the Well-Being ofzf'

4K



Natives (Fonds du Bien-&tre Indigéne--FBI) carried|out numerous water supply
:merovements in Lualaba Sub-Region with its fundingi based on certain specified |
taxes. Signs are still commonly seen along the roLds which point to springs,
improved or wells dug with FBI funding; unfartuhately the improved water
supplies have not proved as durable as many of the signs. Pumps available
thirty or more years ago proved fragile, and pump handles and mechanisms were
occasionally broken. The FBI'sS program was also paternalistic and did not
associate members of the village community in constructicn and maintenance;
once the local colonial administ.ration disappeared, imaintenance of gaskets and
other expendable items ceased. Finally, the population dislocations -of the
ensuing yecars meant that many former villages werei largely abandoned and new
village locations were created while other villages took on new demographic
importance. The result has been a markedly less de eloped water supply system
within ZIumalaba sSub-Region than three decades agd. Always time-consuming,
village water supply becomes a difficult problem uring the dry season (May
through " September). Village young people Wi have received an education,
whether within the secondary schools of the sub-reg on or. high school training
home communities in part

.in urban centers, are reluctant to return to the‘

because of the lack of" convenient and safe water suppl.ies.

Improvements in the water supply infrastructure wit.hin Iualaba Sub-Region
will help accomplish several major objectives. First, they will contribute to
national and regional economic development by - pronloting the’ contribution “to
the country s economy by the population of Inalaba, Sub-Region.-l Second, they
will ‘help work toward the resolution of  the refugee problem . by encouragi'xg
permanent settlement for returning Zairian refugees as well .as . for Angolan
srefugees who may remain permanently in Zaire. Third, improvements in lualaba
Sub-Region will help relieve 1 ) critical shortage of agricultural produce in
the industrialized ccpperbelt of southeastern Shaba by lessening the burdens ,‘

of water supply and water-borne diseases on the agricultural labor supply.



II1..Projéct Rationale and Location::

All of Lualaba Sub-Region forms a part oq the large Lunda platea i

extending from the highlands of western Angola to the mountainous areas\(‘?
central/eastern Shaba intercut by the western bzZanches of the African Rift“
Valley System. This plateau forms the watershed |between thepZaire basin;to
the north and the Zambezi basin to the south; further west, it also feeds

streams flowing toward the Atlantic Ocean and to the Okavango snamps. It 1is
basically a zone of savanna with areas of clear woodland, with tezavy forests
occurring primarily as remnant strands along %he rivers, which flow in
parallel off the sloping sides of the plateau.i Communications along this
east-west belt have always been relatively easy by foot, as linguistic study
of parallel changes in the various Bantu language tubgroups on the plateau has
shown, but the ‘largely unnavigable rivers, with their important”seasonal
fluctuations; typical of the tropics, presentL significant barriers. for
mechanized transport. The important seasonal fluctuations in- rainfall ‘also
(create serious problems of water supply.. Inhabithle land is limited by the

year-round availability of water.v

‘ The sub-region presents a considerable degree 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'vas 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 3the- Eact - that present national borders are
_culturally artificial there ‘has historically been considerable movement of
people across the current national boundaries. ?his posed one of the first
adwinistrative problems for the colonias government. While the Ruund of the
'Kapanga area had erected a sophisticated state system in the l7th 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 1ivory, slave, and rubber trades working inland from the
Angolan coast, The colonial administration eventually gsettled on a policy of

using Ruund chiefs over mixed populations, with a few token (but densely < X



populated) areas in the south :nder chiefs from the‘incoming ethnic groupsfi
People continued to stream into. Belgian territory Ln‘the early colonial periode
because of pacification campaigns by the Portuguese in eastern Angola and&,
because of perceived differences in colonial regimes and . economic?

opportunities. Inter-ethnic tensions came to thJ surface in he late 1950s

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

The current refugee problems stem from morefrecent political crises in
Zaire and Angola, In 1977 forces of the FNLC (Congolese National Liberation
Front) occupied Kapanga, Sandoa, and Dilolo zones and advanced east past
Mutshatsha toward Kolwezi before the onset of a long stalemate., When the FNLC
eventually retreated into Angola, the civilian %opulation dispersed. Some,
particularly youth of military age, were forced or recruited into . FNLC
forces. Others, for fear of reprisals, simply fled across the horder into
Angola or into the large uninhabited areas.within Lualaba Sub-Region.g The
short but bloody occupation of Kolwezi by the FNLC in 1978 provoked a similar
exodus, primarily toward Zambia . Those who had nerely 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 Governmenifdeclared

an amnesty for returnees in 1978,

~The wars had a devastating impact on’ the ocqupied areas.f Vehicles”sere
immediatelj conscripted. Institutions- lost eq ipment during the wari or
through iooting during ‘the period of insecurityland uncertainty afterwards.
Equaliy important, personnel resources were scattered or permanently lost
through death and evacuation., Postal service and telecommunications were not
reestablished until the 19805.  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 tﬁose who fled for relatiuely
'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.



The second contemporary refugee‘

People's Republic of Angola who. have cross‘ed into Zaire at various periods to

escape fighting between the rival nationalist‘_‘ factions following the'
Portuguese witidrawal 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 thei 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 efugees and the returning'

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

among refugees arriving in poor vphysical. condition tiding them over the short
term until gardens are established and hegin to produce, and rebuilding the
economic and sociial infra_structure.. Lualaba Sub-Region does not have a high
population - density by Zairi‘an"‘ standards; the, subsistence agricultural
tradition of all the ethnic groups involved is bagically the same. Land for
resettlement ‘1s not then a critical problem, although gome parts of Dilolo
Zone are. much more crowded, than other areas. he population movements do
require readjustments in soci'al"patterns and alsoj technological and resource
allocation adaptations where population densitiesl are markedly increased in

comparison with fonner residence areas.

UHHCR operated a major relief program in the |

in partnership with the ; 'United Methodist Chufch the proposed overallr-

implementing agency for the Shaba Refugee Health Infrastructure Project, a
companion project to the Water Supply Project. 'l'he UNHCR program, ‘however,
bkwas 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-econdmic development. Currently

kUNHCR is operating on a much smaller scale to monitor the Angolan refugee

'situation in Dilolo Zone; it has supplied 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 ithe short-rerm, can easily

create dependency and foster segregation if poorly Etimed or'continued too long.

problem .cpncerns’, refugees “from - the

larea from 1971 through 1982..

6K



Pe available for.’*some‘;"/%‘;’:““ 3

. Results of the 1984 Zairie
i _,follow;ing figur”

Given the traumatic ev‘

numbers:
*Population . Area (km):
Kapanga Zone 67,016
Sandoa Zone ‘ '37,“469.
‘,Di,lolo Zone 233,395

' UNHCR estimated the number of Angolan refugees in Dilolo Zone 1
1984 as 11,200 around Dilolo ‘and" a Ffurther 1 2'75 around Kisenge he
population continues to increase, although th I_ rate is difficult to

determine as there is’ also movement of refugees in 0 new areas farther from
the border and the overcrowded, immediate area of ilo]o Post. The Zairian‘
authoritles for Lualaba Sub-Region reported 16, 000 ‘and 3,500 for the two
concentrations respectively, in late July 1984{ : UNHCR estimates the_
repatriate population at 175, 000 Thus the tot;al refugee and repatriate

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

opulation distribution _;and |



III.' “roject Description

Rt

A. General

‘Tne availability of water supply is often the primary criterion for .
choice of village locations in Iualaba Sub-Region Traditionally, the .

population relied on springs in the valleys for wa er supply, but villages
were traditionally built on the plateau where inse t infestaticn (and thus
insect-born disease) problems were less severe and where soils were more
suitable for agriculture. Such a pattemn, while avoiding certain problems,
increased the labor burden for water supply by requiring transportation
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 adniinistration

introduced dug wells with bucket-and-pulley or ‘hand pumping systenis.',f

Missions were able to devote sufficient resources to construct piped water

systems for their wn 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.‘
-malaba Sub-Region) and Dilolo Post (the port-of-entry from Pngola ‘on the‘j‘..‘;k
Benguela Railrocad). For further details, sce Annex 2, "Description of thev_’;

1

Present Situation", and annex 3, "Field mport"

At a time when the Rural Hydraulics Division} of the Department of

|
Agriculture is carrying out a prqogram of rural water supply infrastructure :

projects in other regions under UNICEF funding but lacks sufficient trainsd

g personne‘l. as weil as funding to meet national needs’, this project presents

an opportunity for major improvements in the water supply system of malaba“
‘Sub~Reglon over a time period mach shorter than could be envisaged“ "’
‘otherwise. ' This 'will»r include’ both mechanized well—boring and_:._;'_"
rehabilitation of existing but non=functional facilities. It will alsoik
i"create new capabilities within the Rural Hydraulics Division throuda the'
training and equipment of three local brigades ' and of a specialized

well-drilling brigade,

7X
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B. Goal and Purpose

| The goal of the project is to."rein’tegrate the malaba Sub-Reglon
repatriates and refugees into regimal socio-economic development, The
purpose 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, eanitation, and
economic activity (manioc processing in particular)., The project bwill

benefit the major portion of the population directlfy through improved water
supply from renovated wells and capped springs and !from piped water systems
in several large centers. The entire population of the project area,;will‘
benefit indirectly through imgrovements in water supply to common

ingtitutions such as hospitals, health centers, |and schools. It will

benefit refugee popu]ations 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. Itlwill also enhance thef'
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 opportunitiesj;v
for possible permanent resettlement. Finally, but by no means. of least‘
importance, the project will make a sigzificant contribution to thel
capability of the of Rural Hydraulics Division; (RHD) of the mirian
~ government to. conduct such p:ojects on its own throuQ\ the equipping and
training of a' specialized well-drilling briga&--non-existent until
now--and through field training of management and! technical personnel in
Shaba for spring capping, well repair, gravity piping system installaticn, ‘
- and other common water supply operations which alﬁ!eady are programmed for‘

‘other parts of Zaire under other auspices.
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T NAERRL I

Specific project objectives oriented toward Lchieving the gosl and

purpose are as follows:

1.

3.

B 6. v'i“'Improve existing water supply systems for Jl.:nedical and school;ff

,centers to inorease ‘operating efficie

Reopen wells which have been partially filled with rubbish cn:‘f_
which were too shallow to be sufficiently productive ..uring"

the &'y season.

m-ill boreholes  in stable villages of. sigxlificant sizo'_«' whereif
" existing wells cannot SUPP]-Y BUffiCient ater fcn: drinkin_;,‘_

if"i-.pt:n:poses .

Install simple but sturdy hand pumps of UNICEF design which"‘
‘:{ican be maintained by local personnel to be| trained during the
:_fproject and, to the greatest possible gree, with spnre'
;vpa‘rts_to be produced in Zaire. l |

"_’Cap springs near each village as water ;supply points for

"washing and soaking of cassava, and in case! of pump failures,

|

"f“.z‘“Provide separate facilities in villages for bathing/laundry
and for manioc leaching to avoid contaminstion of drinking'

water .

operational costs.

' Provide piped water systems in major rm:all population centersw'f.
o currently not enjoying REGIDESO systems. :

{ex‘isting'medical infrastructure.

cy and. decrease:.;

"pilot village water systems wh&e there is also-fi

X
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C. End of Project Status’.

~ The eenditionai‘e#peeted “aﬁfftheffend{jeffithia%fprdjeetﬁﬁarefﬁgﬁé;}

folloning:;f

-="_ The capping of springs and provision of|

for drinking water, bathing/laundry, and manioetleachingfin E

500 villages.

étm"Rehabilitation and improvement of exia‘if‘
- ';;fsystema An’ eight Secondary Reference ‘Medical Centers.< e

'Lgmaintenance and upkeep of pump‘

ater syatemu for' . two - major rural

,f;fffzInstallation of piped.
kll’tcenters and for one‘major village with a‘Secondary Reference
,,Medical‘Center.

'fﬁExperienced maintenance’-“ oy

.53¢]Icapable of routine{‘_int_nance of wells and pumps. .,

;;j,y,Experienced water supply crews,.including ‘one well drilling»
© brigade with two qualified drilling directors and . three
'ebrigades for ‘well rehabilitatlon, spring.capping, and piping

:Esystems.,

‘D. ‘Work plan and scheau.e.

+.To realize Jthé above RHD ‘will‘ ‘assign six briSades ltﬁéf

Sub—Region. Each brigade will be manned by one hydraulic engineer and?

six to eight workers. The center of operations for all six brigades

ﬁﬁkThe rehabilitation and improvement of existing wells in 140?;;
f}lvillagea, and the installation of 430 new village wells.v;,fﬁni

separate‘faEilitieaax‘

piped water supplygﬂ

/';Village committees formed capable of levying fees for regular_'

groupev

T A A fokes - o8



will be Sandoa.

(which is more time consuming than well work), one

wells, one for rehabilitating dug wells and one for

13

(hydraulic ram, gravity and solar systems).

i

Three brigades will be responsibile forhspring capping
f'r»drililng'newr‘

:

peelel'projeetBQ]Q

The following table gives the planned work acheJule by type ofﬁkf

supply system for the life of projectlz

'YEAR 1

YEAR 2 YEAR 3

|
YEAR| 4

YFAR 5

TOTAL

|Tubewells |

| .
|Dug wells:
| o
1

|Gravity system-

|Solar systems

|Hydraulic rams

|Pumpe?

|Springs capped

—-__ff-—74%;ffJ

40

2%

60

80

100
30

‘1130.f 

110

30

- 140)

100

30

« SN
G e

1300

430
140
8570

}sdh'

1l Fiqures are indicative only. and based on AIDR experience elsewhere., A

final report, to be completed in October,

schedule.,

1984,

2 The pumps are for both the dug and drilled,&e}ls.

Further detalls on the work plan and sltes are giYen 1n Annex 4, Detailed"

Technlcal Analysls.f,

Awlﬁl determlne ‘exact work;

7X
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E. Other donor activity

UKHCR is presently the major donor active in t-.hei project area, with a six"“
month, 500,000, emergency relief program that :ls aimed at addressing the
immediate basic needs of the recently arrived Mgolan refugees., This program
is scheduled to end in late 1984, A two yYear, %ollow on program is being
planned by UNHCR with initial funding proposed for early 1985. This program,
if approved and funded, will address lonyer~term refugee needs, Belgian aid
provides small grants to missionaries in the Sub-RJgion for education, health,
and road maintenance activities. The FAO is considering the possibility of
funding a small agricultural project in Kapanga, € Sub-Region's narthernmost
zone, Finally, the World Bank is planning a major lagricultural project in the
Luiza Zone of Western Kasai, immediately to e north of the Inalaba
Sub-Region. All such correlative urdertakings would be complemented and

supported by the project proposed herein,

In the sub-sector of water supply, UNICEF has ,L 4500 ,000 to $700,000 per
Year national program to develop the capacity of tﬁe Rural Hydraulics Division
to install rural water systems. In addition, a jloint 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 oxist’ing refugees and returning
refugees regain self-reliance and become more prodqctive. In particular, the
Shaba Refugee Water Supply Project addresses theiﬂevere deficiencies which
currently exist in the Iumalaba 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 tex{sions within the commnity
that set the refugee groups apart., fThe various water supply sub-projects to
be implemented through a non-profit contractor jand the Rural Hydraulics
Division will include a mix of vepair and consttlruction activities. These
project component activities may be considered as a: }mit for purposes of the
social analysis as they are all to i~ carried out;by employees of the Rural
Hydraulics Division and with the PVO providing the Isupervisory, technicai, and
training functions. All activities will produce Ia common output, improved
water supply. The social analysis indicates that the types of interventions
to be included are soundly designed in that the?v are approrriate to the
social, ecorniomic, and historical context; they add:.ress critical needs; they

are socially feasible; and they will have significant beneficial impact on a
large portion of the population in Lualaba Sub-Region,

‘2.Beneficiaries

: - The Project will benefit the comunity as a- single 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. 'l‘he
demographic make-up of the three comminities is si{nilar; the three component

groups are all drawn from withini the same cultural erea and thus share similar

oK

ways of life as subsistence agricnltural_ists. Sincegthe project is an
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jinfrastructural program which addresses the needsl of the population through:{::;
removing obstacles to useful economic activity and good health, the entire‘{;:‘
population of the Sub-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 popullation centers will profit
the most in the short term. In the medium term |(3-5 years), labcr uged in
water transport should decrease, allowing in'preased labor inputs in
ecanomically productive activity. Water-barne dilseases should decline and: ‘
hospital services will improve also resulting in increased productivity,

e constraint to area development is l"ldf low population density.

Excepting the urban center of Kolwezi proper, the %verall dengity in 1970 was
!

4.19 persons per square kilometer (although this may have increased in the
intervening periocad). The problem is somewhat alleviated by uneven
distribution cf the population, with large areas away from the roads 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 fa;rored by the Government of
Zaire to encourage rural populations to regroup ilh larger units which will
facilitate provision of other services such as rural electrification and
health infrastructure. '

'Fhen water supply infrastructure»was better naintained during the

colonial period, local eccnomic conditions were téluch more dynamic and the
population as a. whole enjoyed much better living and healﬂi conditions.~ ".In
other parts of Shaba Region, as in the Upemba Basinf of adjoining Upper I.omami
s.xb-Region to the east, poor water supply has ‘resulted in mjor health
problems including the spread of endemic cholera during the 19705 and 1980s.
It is thus reasonable to expect an improvement in t.l',e well-being of the entire
population of the Lualaba Sub-mgion 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:tr installation development
begins, a study will be undertaken to develop an appropriate project structure
to ensure essential local participation in all aspects of installation and
majintenance of each village water system. It is *axpected that each brigade
will have as a team member at least one local soc:iologist, sensitive to the
tribal and administrative structure of the area, whdia will precede the brigade,
organize the village for project activities, and follow up regqularly after the
system has been installed. USAID intends to solicil'. the advice and assistance
of WASH technicians experienced in the planning and implementation of rural
village water systems, in the field developmeni of the project. WASH
participation in scheduled evaluations, also would be useful in gniding

:
project implementatim. ‘

Initial involvement will include the identi{fication of water supply
' points currently exploited and in the evaluation 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, furnishing 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 b'y local traditional leaders
and will receive technical and management assistance periodically, beginning
_betore the village water systems are installed and continuing thereafter as
requicred. Several possibilities are being considered to’ ensure that village
committees effectively maintain the systems, A promising solution is to
assign a trained rural sociologist from the sub-zegion to 'each brigade to
precede the brigades\and assist villagers to create conmittees., A fee

.structure : \ will SRR be developed

-'j: ”x
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"‘early in the project by the technical assistance team 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 supplv ‘is' a
traditional concern of community authorities and id the most common criterim
for choosing villace location in Iualaba Sub~Region. Iocal taxes have
commonly been assessed for the use of water systensiL Iocal beneficiary direct
participation in the project will be similar ’to traditional self-help
strategies where the technology involved is relaftively simple. Where the
techriology is new to the area, as in the case of boreholes, the involvement of
the local community will be more limited during the construction phase. 1In
all cases, the technology is appropriate and has already been in use in .the

project area or, in the case of boreholes, within 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 ofiflhcal‘"

maintenance expertise and installing a variety of different pumps

source=3 of spare parts within Zaire,
5.Impact
It builds on previouely

existing ‘water supply infrastructure _where sible. - Thsf fact that
traditional pOpulation dist.ribution is predomin ‘tely determined by water

‘The impact of the pro;ect ‘will be great.

I

supply availability indicates the capital role -improved water supply will play
in facilitating improvements in living ‘conditions and in’ communit.y

in fras tructure,

For example, : lackA of adequate water suppliés has been a significant

constraint on hygiene_::“vfor medical facilities | within thef area.’,:;"f_"rhe

inconveniences of not having a water supply within the town or village are

often cited as motives for rural exodus and for the unwillingness ‘of

nighly-skilled individuals of local origin to return to their home areas aft:er
specialized training elsewhere. The elimination of: °erious health risks is a

very real if unauantifiable benefit.
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Institutions within Lualaba Sub-Region existing within large population
conceatrations wi.l benefit most immediately. These would include in the
cab-region's administrative center (currently witHout a public water supply),
churches, business firms, and schools. Because o| the importance of adequate
supplies of pure water to rural medical centers, they will receive priority in

|
the choice of sites and in the implementation schedule.

B. Institutional Analysis

The implementing agency for this project is AIDR (Association
Internationale de Développement Rural), a PW 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-&tre Indigéne, or Native
Well-Being Fund), a Delgian colonial government a&ency created to address the
new Iinterest in broad-based development programs for colonial populations
after World War II. Water supply was one of its f~ur ma jor preoccupations at
that time, along with medical centers, schuols, 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 duriug the

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

renovation befcre it can again serve the populatiqn. In 1964 AIDR was created.

as a private non-profit technical agency to tak@ over the programs of FBI
remaining after the independence of the three ;former Belgian colonies in
Central Africa. It 18 officially recognized by the Zairian government‘as a
PV with a resident office in Kinshasa. The decree granting AII™ indigenous
PV status in Zaire is attached as Annex 1l.

Water supply has continued to be a major ertion of its program, both
’under direct Belgian governmental financing throu h 1974 and under contraﬁt to
a variety of organisms (UNICEF, World Bank, African governments, African PVOs,
' |

~ and Belgian government agencies). Major programsin the past five years<have

improved water supply for more than 2 million ’people each in Burn

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

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

AIDR places great importance today on theufornatio of lccalkcomnnnity_

|2K
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]
structures and skills to ensure future maintenance and management of all water’

supply improvements. AIDR is currently in contact with several ZAi.rian}‘_

government agencies with water-related rural development proposals‘
responsible for a mjaor water supply and resettlement program in Haut Zairle',-
for Ugandan Refugees,

AIDR, working with USAID under a cooperative }agreement, willr.assis‘t'the
Rural Hydraulics Division of the G0Z Department oﬁ Agriculture to strengthen

its capabilities in rural water supply development.' With funding from UNICEF,

RHD has sev up nine brigades in Zaire: three in 'pd.vu, three in East Kasai,
one in Lower Zaire, and one in Equator regions. Prclagress since their creation
has not lived up to initial projections; the lack of activity of certain
brigades has been discouraging. Despite well-trained leadership at some
levels, including competent natirmal management, RHD 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 currant UNICEF program is 'restricted to the regions
currently covered, and activity in the immediate future will possibly be
concentrated within a portion of this area to facilitate coordination by
UNICEF's single field representative. Shaba would not otherwise have a
possibility of a funded RHD program in the immediate future. Secondly, the
Shaba Refugee Water Supply Project will result in tt?xe farmation of several new
trained brigades, including RHD's first borehole drilling +team and two
technicians for it. The latter group and its equipment, capable rf drilling

approximately 100 boreholes in an average year, will be able to expand RH) 8
program in other geographical areas at the end of the project. '

In light of the current state of RHD's " development and the great need in'
R Zaire for its services, the proposed institutional ‘structure for the project,
..witJ. management and training functions borne by A]DR, is realistic and will
"contribute concretely to the future capabilities of RHD as well as ensuring
frealization of the projected water supply improvem:ents and the formation of

local community structures to maintain them.
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Other institutions that will participate in the Implementation of the

project are the local PWs that have existing i'wacer supply systems to be
i
!

committees to be created to insure adequate management and maintenance after

improved (schools, hospitals, medical centers) and community water supply
the construction and renovation phase has finisbed. Lualaba Sub-Region iu
general had strong and cohesive rural community sFructures, especially in the
northern portion, and water supply management haé been a traditional concern

of village authorities. !

C. Technical Analysis

1. 500 springs will be capped. to - providewatktf“"“hinsa“ a

soaking.

2. 140 dug wells in villages where springs ‘
rehabilitated and provided with pumps. The‘wells willjp ovid wnte
drinking and cooking.

3. 430 tube wells will be drilled in villages where springs *ave beénAcﬁppéd
and either a) there is no dug well that can be refurbished; otaB)ffhe,

drinking and cooking water requirements of the village exceediﬁthe

vcapac;ty of one well,

‘4,'r;At the end of the project 500 villages will have capped springs.,-Of
'7f_fthese 430 will have one dug or drilled we11 and 70 will have two. -

':S:f;iln modt of the project area the daily yield £ wells is limiced to 2 to 5
|  w;cubic meters a day by the low permeability f the gneiss, quartzite ‘and
“granite bedrock. The separation of drinkfng and - cooking water from
washirg and soaking water is therefore tecHnically as well as socially

. sound.

13X
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{a,c T.F..
;material costs and on current Rural Hydraulics salary schedules. These

‘The dstimated time for the completioni
'bexperience of A.I.D. R. in’ Zaire ‘ana elsewhe
gbrigades' record elsewhere;inZZaire;z*
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}ffFive solar-powered and five hydraulic ram ystems will be provided tort

missionary-run medical and educational complexes. The hydraulic rams :
will be maintained by experienced local PVO technicians, and will provide'1
piped water in sufficient quantities to socia; centers. The operation of:,
the solar dinstallations will be monitpred to determine theirl;

appropriateness for rural water supoly systemg in Zaire.

One large rural towm, Musumba, will be provided with a. gravity system
piped sixteen kilometers. : Sk T

. | .
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

of water available per day will be 6,655 m.

The construction of tube wells, rehabilitdtion of dug wells, spring
cappihg, and special projects (rams solar, gravity) will be carriad out
by 6 Rural Hydraulics brigades. These brigades are staffed by one
hydraulic technician and six to eight workers. The tecbnical assistance
team will oversee the work, b o o

of e project is base on: the
re in Africa, and'ontthe‘RHD

fThe equipment cost estimates have been prepared using current prices

‘Lubumbashi.- Local 'cost estimates ;are based on construction

Elocal 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 requireme!nts for carrying out the

proposed work are appopriate for the objectives; to be accomplisted, -are

practical, and are in accordance with sound engineering practice. Tiie cost

estimates are realistic., The tachnical assistance! personnel will complement -

the skills already available in the Rural Hydra:ulics Division. Assuming

prompt initiation of project implementation, no te<':hmical constraints to the

satisfactory completion of the project on schedule alre foreseen,

D. Fihancial Analysis

1. suatainability.

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

Sustainability and expansion of the malabi Sub~Region water supply
JFirst, village water committees will impose a small user fee to ensure a
supply of spare parts for simple manual pumps fro:m local missions and from
Iubumbashi 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 the

strong traditional leadership structures that havef managed for centuries to

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

expertise and a regular supply of spare parts willidevelop 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 prl»ovide a backup supply of
.

inexpengiva gaskets and other basic spare partsi in the event of supply

disruption. Third, RHD 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, RID should
have to move its trained personnel to other are s the critical mass of
’gstandard simple pumps and trained villagers should ensure a continued supply

‘of potable water to the Lualaba Sub-Region for the foteseeable future. Iocal
“missions that benefit from the project will be ptovided with the basic tool
kit (tripod and hoist, etc ) to perform regular pump maintenance services that
surpass 'the ' capacity " of  the local trained ;artisans.A The existing
UNICEF~funded RHD program in other regions of aire 'has already foreseen local

fabrication in Zaire of expendable parts for the same standardized pump.

|4
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2. Cost egtimates

“Table 1: Summary Cost Estimate and FLnancial Plﬁﬁiﬁ

|

| $000 or Tocal currency equiva1enc In §000 .
| ) J ‘ gORRR

Source

1. Commodities

Household furnishings
Survey materials

| Yehicles

| POL

|Tools

| Tubewells (430 units)
|Well construction material
| (140 units)

[Pumps (570 units)

| Spring capping (500 units)
|Gravity, ram and solar | 15
= systems (1, 5, 5 resp.) .|~

2. Travel

I oo
3. Technical Assistance
| L
| Long term

| Short term

|
4. Salaries

.28

Ta ey SRR RRRORIEEN E R R P S
— — — —
M Goep LT -

. Maintenance and Overhea "}fjdf‘f o f%§9

L T e I
— — — — — —
L T

. Miscellaneous

|

|5

|

= 6. Training
|7

|

I

s, 573
;m:477

| TOTAL o o g
|Inflation (12%) ] 2650
e
I

— S S— —  h— e G — T G— S— CE— SE— S S— S - -
soeR S : . S T R T e L TR - - . - : -

| o
_|GRAND TOTAL . -

1,800 | . "'4,050




Table 2: Projection of USAID-funded costs by: fiscal year by méj‘bf”:iiﬁé item
’ e N R O B : SA S . R

TOOLS AND FURNISHINGS

PUM PS

SPECIAL PROJECTS

TRAVEL

i;',’oee
 (152)
© (152)

1 (25.6)
(154, 4)

TECHNICAL ASSISTANCE
(Short term 15 p/m)
(Long term 13 p/y)

(28) | (27.8)"
(214.7)- | (21,

—— ]

MAINTENANCE

5.6 19 |

TRAINING

VEHICLES + DRILL az .

MISCELLANEOUS =

2,005

TOTAL

—————————|——

INFLATION (128)’ 245
S—

C. Detailed cost estimates for AID and @z funding are presented: in Annex'S.
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E. - Economic Analysis::
1. ""‘;:Ba\é:kgroun‘cl .

In the project area the sources of water foﬂ_various uses are, “in 'many -
cases, distant from wusers, of questionable !safety, costly to’fuae,
insufficient, or accessible only by means of equipment and structures that are
in need of rehabilitation. The difficulty of g%tting enough good' water in
rural areas 1s one of the main complaints of the| residents. Even more than
the lack of electricity, it typifies in their mian the state of backwardness

of their communities as compared with some of the Ietter—off urban areas.

Not only is access to watér presently costly ih time, effort, and, in some
cases, fuel, but the lack of water and the pollution caused by lack of care

| .
with its sources and handling reduce sanitation and increase morbidity.

.2, The Project

The project would improve the quantity of water available, improve ‘the
_quality of that water, make it available at more Lonvenient locations,‘reduce
costs of pumping it, promote a limited capaoity of the Department of
Agriculture 8 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 lrzxisting ~shallow dug vells,
capping springs, or installing.pumpséy

f3;{:EconomicifEasibilitvf

Although some benefits from th project ‘ be given preliminary

levaluation,‘as reported in the annex (number 6) on economic analysi’ we-do

not have the meansxt valuate some of the‘main benefits of the projec

:example, so far a“"i/ known, there{poes not exist!anywhere good information on

a basic benefit: reduced“incidence of water-borne"’f
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"diseaqes. Experts feel"tﬁat,lrunder7°present‘5Eonditions in’. any ateas,?
increased availability of water at lower cost (in|time and effort, primarily):
would lead to improvements in personal, householF and community sanitationl
that would substantially reduce morbidity. More;care of water sources could
also result in less polluted water that would traﬁsmit less disease. However,
the assumpticius that this analysis might make to|measure and to value these

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

Other benefits that would be difficult to merure 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 tesms“ftqained;Ecndiféquipoea;iby}fthe
project; and ' :

e, Prevenftion of misallocat:ion of labor to urban{areas.f

Given the overall cost of the project, $4 million benefits valued at, “for
example, nearly $1 million per year over year5| three through ten of the
project would be necessary to justify the project 's expense. Those benefits
of which preliminary evaluations are possible do not approach that figure.

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

During mid-term and final%!evaluations of ttf ‘project, economistsl’will
:attempt to learn more about quantities and values of benefits from the project
_both to better assess the merits of this investment .and  to facilitate

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

A, Administrative Arrangements

USAID will sign a Cooperative Agreement with AIDR, which 1s registered
with the GOZ as a PW, to provide technical, administrative and procurement
Services for the implementation of the project.? AIDR, {in turn. will enter
into an agreement with the Rural ﬁydraulics 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 pereonnel are not yet available
to field teams in all Zaire's eight rural regions.i

!
! ‘ i

AIDR's office in Kinshasa will be the contracting entity, and will serve
liaison functions with USAID., AIDR will appoint a Project Coordinator 1in
Brussels to oversee the program with annual one-mbnth visits to the fileld to
ensure satisfactory implementation. The Project L?ader will be the AIDR field
representative, who will be in liaison with his RFD counterpart, the Director
of RHD. The Project Coordinmator at AIDR central;offices will be responsible
for backstopping project procuremert. AIDR technical field personnel will and
forward specific engineering plans to USAID. USAlD'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 consultancies and long+term appointments-,ofv,AIDR

personnel,

The Project Leader will be responsible fuﬁ general management of the
project in the field.,4studies, construction,'trpining, and other programs.
He will be responsible also " for financial management and logistic support
-services, although it 1s 'anticipated that AIDR may contract for local

procurement services in Lubumbashi and Kinshasa.
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A R will assign a senior project water and slanitation engineer, ‘

drillin supervisor, ard a master mechanic from its professional technical_

staff, In additi>n to these full-time, long-term AIDR personnel, v
administrative assistant, to be Hired locally, will complete the core 'I'A :te‘am'if‘

(see Annex 5 for the TA team profile).

To {manage this project effectively, USAID will assign a Project officer'
to Shaba whose responsibilities will include.

l.| Monitoring and evaluation of project activities to ensure that the
management of AID resources is satisfactorjn o ' ,
24 assisting in the preparation of project, implementation documents,_
particularly those relating to procurement: :

'3, | the maintenance of liaison with the relevant host count'r y'o

4. | assisting in the maintenance of project reportin
keeping, including financial management n

per formance tracking.

'l'h officer based in Shaba will have a USMD backstop who': will fbe
responsible for l aison with AIDR and AID/Washinqton on all project matter

f"fﬁbi\énie’ntetion"Schedulek G

'rhe general schedule for the implementatlion of project activities
: from ' th date of approval until project coupletion is presented below. ffA_
: .d‘eteiled work plan will be preparéd by the contractorr in the first 3 months jof
,'.'project implementation. ' ' ' IR

Activities schedule ,‘ :

Project paper approved by A. I.D.; f‘f_"fiSeptember 1984

i f'roject grant agreement signed Septemter 1984,7
Commodities list finalized * November 1984 - -
Initial tonditions precedent met - _ N November 1984
Detailed| project work and maintenance plan completed December 1984 _
‘ ’ B :
Commodities order placed \ January 1985
| : A

Technical assistance team arrives g e 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 completed June 1990
Project completion date September 1990

C. Evaluation Plan

Three evaluations are slated for this project: one in September of 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. will coincide with, and take iTto account, evaluations of
the Roads in Shaba (660-0114) and the Health Infrastructure in,,Smaba
(660-0115) companion refugee projecf.s.

The first evaluation will have as its principal purpose to review project
objectives, assess the degree to which project design is 1le=ding towards
vpurpose 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

economist with experience of local revenue generlating programs The team

, leader will assess the quality of the water supply! improvements proposed for
the area against appropriate standards for similar geographical land
»‘hydrological environments. '1‘he public health expert will assess the impact of

ffﬁ the ‘water supply improvements on health standards among the refugee, returnee,
f"”and resident portions of the local population. '1‘he Fconomist will review the.
provisions for local water committees to manage the improved water supplies

;xvand ensure reasonable longr-\vity for each element iof the infrastructure and
‘"repair or replacement when necessary. He will also develop the criteria for‘

monitoring the economic impact of the project. 'I‘he mid-term eva}luation will

update initial evaluation findings with recommendations appropriate_at ‘that,‘.



'polht;“ It will specifically revlew what mechanlams have ‘been' established’ or

"planned for recurrent costs and other aapects of supstalnability.-It: will:also

make an ‘initial estimate of the economic lmpact of the project ‘components.

Results of thls evaluation will. be lncorporated inIo -USAID  Planning ‘for water.

and sanitatlon actlvitles slated for 1987 and beyon

i

The flnal evaluation will be conducted followlng the completlon of all

water supply infrastructure construction under the ' rojec e and wlll provlde a

comprehensive assessment of the project's lmpact Jn Lualaba Sub-Reglon. The
team will be constituted similarly to thoee of ‘the earller evaluatlono.
Health and economic analyses will determine the ext nt to which the population
has benefltted through improved access to drlnking water and improved water
quality. The evaluation team should also address the impact of lmproved water
supply on consolidation of hamlets into larger villages more readily
benefltted by various forms of infrastructure lmprovement. 'In addltlon;,an
assessment Wwill be made of the cumulative impact oflthe three refugee projects

on the populace of the sub-region.

D. Prbcurement

"hIf_project ls to- be,authorized 1n accordaqce ‘with: the Mlgratlon ‘and

Refugee. Assistance Act of 1962. "

Because the authfrlzatlon for thla project does not come from the Forelgn
Asslqtance Act, the provislons of that ‘Act relatlng to the procurement of
goods and servlces do not apply as a matter of law and. accordlngly this PP
reflects greater flexlblllty than usually -assumed ln AID regarding procurement

!
requlrements.

V‘ Services will be provided by AIDR, which is registered in Zalre as a PVO,
‘and whlch has over 20 years of experlence in. Watesisupply in Central Afrlca.
As described above, the major responslblllty forlall procurement lies wlth
AIDR, the cooperatlng PVO whlch has long expe; lence with water supply

lmprovements, partlcularly in Zalre. Procedures to be followed by AIDR lnx
procurement and possible crlterla to be ‘applled to Justlfy any non-US

procurement are included in Annex 12

L USAID wlll review and approve all
requests for procurements whlch do’ not have thelr ‘source or orlgln ln the

Unlted States.
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'REPUBLIQUE DU ZAIRE o
AOUVEMENT POPULAIRE DE LA REVOLUTION

»Tfﬁw@Mb1smmw%

| N0 pe i q ge CABPRMPRIGRISHIBY
| REGION DU SHABA L S A °
CABINET DU PRESIDENT REGIONAL DU MPR'
GOUVERNEUR DE REGION
s
Tojet routes ef santé ~-4e.1'.S.A,I.D. - Zalire

;ous=Région de Lualaba. - E
| & KINSHASA -

~.dionsieur le Directeur,

e J'al 1l'honneur de vous confirmer les
“diffénents entretiens que j'ai eus avec vous au sujet
de la [priorité que la Région du Shaba accorde aux pro-
blémes d'assistance aux réfugiés d'ingala et de réin-
tégratiion des rapatriés zairois qui ne cessent d'af-
fluer /[dans la Sous-Région de Lualaba.

A cet effet, la Région appuie le projet
d'amélioration des routes de desserte agricole et celui
de santé communautaire que 1'USAID et les Nations-Unies
ont élaborés pour la Sous-Région de Lualaba.

Ces projets visent essentielleuent :

1. l'amélioration des routes de desserte agricole duns
- la Sous-Région de Lualaba, projet n°669-0115.
Cela pour faciliter l'écoulement des produits agrico-
les vers les centres de consouation.
Le jcoltt estimé de ce projet serait de 7.500.000 Ucg.
L' ifice des Routes en assurerait la réalisation.
|
2. le systéme de santé dans la Sous-Région, projet
n°p60-0114. Le but de ce projet est de permetire
4 la population de la Sous-Région de Lualsha de hénd-
ficier des soins médicaux.
Le collt estimé du projet scrait de 1.750.000 USA.
L'3glise liéthodiste Unie assurcra la rfalicasion
de ce projet.

Ry 90



3. la fourniture d'eau potable dans la Sous=-Région
de Lualaba, projet n 660-116. Le but du projet
est de faire bénéficier la population de cette

Sous=-Région d'eau potable.
Le colt estimé du projet serait de 2.250.000 Usg.

| Tout en vous reuerciant d'avance
de 1l'appui que vous apportez aux projets ci-dessus
qui ont un caractere prioritaire pour la Région du
Shaba, je vous prie d'agréer, lLionsieur le Directeur,
1'assurance de ma considération distinguée.

LE PRESIDENT REGIONAL DU LIPR,
./' . '

N { -
v , .
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e ANALYSIB OE‘ THE PR.’.S E.’HT WATE’? "U"PLY oII‘UA'l'ION

1. mmomjjcr?m

. Considering rural-W' upply the thren .zones of Dilolo," Sandoa, and-
- Rapanga are. characteriued HJ the fact that ro NaL er supply/distribution"}'
;'equipment is ir operating. condition except fcr s;veral major rural centers
. where United Mzthodist, Rsmaﬁ Catholic, or Garenganze missions are: located.
Twenty years ago, dug wells with rein*orced concrete liners vere set up with
hand pumps, but all are now. unusable rcr varicts reasons following the evenes

of the last ten years in the area.

Ebr this reason, the village Dopularion dr‘»s water for drinking an
'ccoking from the rivers and streams and at the heads of their saturated
'”vaileys at the closest possible sites to the Village. Eb particular X ‘ ‘
improvements have been made to supply points,>wh=tner to springs or to water
holes. Mote that no borehnles have bee1 drilled, and no gravity-flow piped

systems exist.
. 2. LARGER RURAL CENTERS

Potable water suoply infrastructure exists and functions in those major

ivrural centers where religious missions are located These administer
,finance significant medical institutions., hospitaleg maternities,

'leprosariums, dispensaries. The most 1mportant of these are: "

Kasaji~Chisengama
Kasaji-Iueo
Sandoa Poste-
Kafakumba -Kimpuki
Dilolo Poste
Katoka '
Musumb

" Ntit

Kalamb

'-" 91K
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Al 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-f
-two types'l - ‘

l Hydraulic rams of various brands (Blake Hydram, Vulcam, Rife-Ram,

‘:gCarvenS and Alto). are installed at Rasaji—chisengama, Kasaji-Lueo,,
Katoxa, Dilolo Pos te, Kafa&umba-ximpuki, and Kalamb (medical :
facilities not presently supplied),

2. Motor—driven pumps ase 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 oilthe‘Braithwaithe type.; supplyigf'
piping is of galvanized steel. ,‘
'wiﬁk . 5 Sai N
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 ”(f
' suffer from a lack of periodic maintenance.“ No technical studies or ‘ |
blueprints were done before the construction of this infrastructure and th ....
‘ installation of its associated equipment. Thus marked improvements can be o
expected through both planning and implementation of future construction in -
order to obtain maximum efficiency from the existing infrastructure and fly ,
_ increase the volume of water pumped up to the reservoirs and thus the . quantity
- of water available for daily ase.
In order to avoid corrosion of the existing galvanized steel supply hr
ipiping, settling basins should be installed before the head chambers of the;
‘ hydraulic rams in order to ensure longevity. Moreover, improvemsnts can be (;
:fmade to the various structures feeding t.he hydraulic rams in order to avoid “
‘water losses. This is especially a matter of improving the impermeability of

ethe 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. The e wells, 0.8 meters in dianeter, were lined
with concrete rings, varied in depth from 8 to 15 meters depending upon the -
locaticn, and were equipped with hand pumps (wheel or lever action) o They are
about 20 years old. mFor various reasons, stemm:mg from the events of the last
ten years, these .«:ells are now unuseable. ., The pumps have either been removed
or destroyed., The concrete platforms are still present, as well as certain -
pump bases, but their condition is poor. . In most cases the top of the well is
not covered by a protective slawyand all sorts of debris can be found at the
bottom. Two wells equipped with windmills, but also out of use, were set up
at the Garenganze hospital complex at ‘<asaji.

I

Because it is impossible to use these wells, the village populations have_: _

had to turn to other natural water sources. rivers ' streams and springs at
valley heads. According to the use to which the water is to be put, one can_
distinguish several different points for drawing water. ‘I‘hese are as follows' ,

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

ivw,_‘;appears naturally and at a single point.»
-~One or more water holes (of 0.50 m diameter and 0 .60 m depth) ' according
v-'._to the size of the village, dug by.the villagers in the alluvial
_deposits at the heads’ of stream valleys. The system is a L . X
7rudimentary well with tree trunks placed in &ont "of the hole and
‘serving as’ a firm base on which to put the water containers, ‘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

tube s and corn.

- A seperate basin or place for the washing of clothes.

b



e

Water required for drinking ot "";oooking is fetched by childrm and wom..n..

A large calabash is \.sed to raise he water which .'LS then poured into either:l_

a plastic jug or a netal basin tnat varies in size acoording to the physical g
capacity of the bearer. T"\Eaf‘ recipients are then carried full on one s head’iff
back to the village, a distance varying from 800 m to 1.5 km The differ“"

_in altw.tude between the two pomts my range according to the area fro

50 meters. The Slofpe may be steep or gradial, according to the 1o_oayl .

T transport water are important, particularly beoause water drawing._is.-toon'monly,
performad twice a day.

| di‘g their own wells to make

' ; It should also be noted that the villagerv
'bricks during the dry season.' ‘I‘he water thus, tapped is used only to wet_the .
clay. In certain cases the top of the well is n'ada of half a metal barrei 40'_
cm higx, sometimes dapped with a metal cover. In the best of these the R
junction of the barrel and the well is forred‘of paoced dirt with bricks o
placed in it. - . The diameter of such wells varies between .6 and .8 meters a.nd
the depth averages about 10: met._rs.. Most villages have one or more sud'z wells.

A three-pranged’ program is planned: .
- the oapping of springs and oonstruction of a wate drawing area

,-iﬁ';e rehabilitati of'existing open weus' .
- the drilling of t_ e wells

~.coié0Dex 3 givee an Linv tory of water points in the villages surveyed by
the tedmical design team




ANNEX 3’ ‘FIELD: STUDY

. This annex is based largely on findings obtained by the project paper
team during on-site v:.si ts to the proposed ptroject area. : The primary purpose

. of the following sb.xdy wis to asoess the needs of the target populat.ion with

respect to safe and convenient water supplies. The following report o

| identifies those need.., and has aic.ed in the form] ation of the. proposals ’

" presented elsewhere in this’ docunent. "It is important to note, however, that
the limited ft.nding available to the project has required that the design team
| make certain choices. 'I‘hese” choices are presented in ‘the body of the PP and

. in the Technical Analysis. The needs of the area. in water greatly outweigi ‘
the possibilities of this pro:ect, and: thus the folloaing reports should not
be oonfused with planned ptroject outputs. :

RN

1. Generalities

L. B P
"" LR R -:"-:"1.".'

' ‘g‘ Tne principal objective of this AIDR study mission, composed of Messrs.
Jean—Paul BARTIER (Sani tary F.hgineer) and Yves FAUGERE ( Hydrologist: ) and
Citizens SEDZABO Seke (Rural Engineer), IDM.A Djesa (Rural Engineer) and PR
IIJVULLA Agnen-a-Moati (Sanita.ry 'I‘echnician) for the National R:.:ral Hydraulics
Division was to define a program of action and to . identify a series of .l
project.s in the field of rural drinking water supply in Lualaba Sub-l'egion An
shaba. . ..

'J.‘his sub-region has a total surface area of 79 ,4t'l'4r km" distz_‘ibuted_‘as'
follows.’. S TSNP
Do 25 ,330 km

 SaNpoA 129,608 km
KAPANG 24,476 km

Due to the insufficient time available for field trips (3 weeks), it was
impossible to cover all 3 zones thoroughly noxr to make a systematic inventory
of the hydrological potential of each village. Furthermore, in the course of
the survey it became ‘apparent ;that some areas ara currently inaccessible for
lack of road ixf"restructu* ' .q. the Xapang-Xatapakish axis wvhere a bri(’ge

the Rushish River is mder. smstruc..icn ang the Chimbalang~Sakapele area

mere it is impossible to cro the Lulua at Bumba, for lack of a ferry.

17



Upon e:amination of the administrative map, :l.t appears that the -

‘ population is dispersed alcng 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 rec:lons crossed alongside the:

principal axes, namely.

gifKASAJI = NANSONI - SANDOA (direction’ S-NW) '
fsnuwn - SAPI’\DJI ~ KAFAXUMBA (directicn W-E)
.:;‘smnon -mmms = KAPANGA (directién S-N)
{fmr NGA = KAZOMB (direction S-N) |
";.KAPANGA - RUBW]Z (direction E-W)

VSANDOA - DIIOIO (directicn N-S) -

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

On the other hand, a systematic inventory village by villaqe was taken

along the axes -';*‘

SANDOA - KAFAKUMBA
KAPANGA KAZOMB

e _.Ali‘j_‘the?in'fornation' gathered in ,the.n,:fi'elrd_ was markedontosummarytables .
. Particular atten.'tion:' was paidto’ the large ,ruralscent'ers such as

xASAJI Ny
" RAFAKUMBA

' KAF AKUMBA mez

DIDIO RST .
KAPANGA e

The sub-regional centers supplied by REGIDESO, such as Sandoa and Dilolo,

we:.e not includsd in the present stud,'. B



'~,-'I’he follcwing ﬁxformt.ion,"_ﬁas' gathered fd:-,each s:.tevisited

the state of eV:Lsting del"s depth, State of repair"of 'the, pump

the difference in -altitude?between ‘the vili’age_g
" source (using rocket ba'comet:ric altineter). s

'- the distance ‘from the wa; v source to the village.«_’.‘-‘_

. ’, ‘the pH of the Wa ex o

2 EI‘E’LD‘ sunvsy cam\znm. e

- The calendar of field'visits vas the following

,'t.<f1'5”-"-'0‘8>‘->84”5"“""'"""‘ = "f-l'Lubumbashi-Kolweai

R

 Post-

}‘j,,-19-os-ej-‘ o
":;20-08-84"" 4
if-21-oe-e4 R

Strevs
E '23-68434 |
xafakumba—mmpuki - Sandoa -

2e-0s-ss
 a50se

l26-08-84
. 27-08-84 |
- 28-0s-84
© 290884 -
P-f,3o-os-a4 .

'3 1-“08-" 8‘4"_”
01-09-84

02- 09— 84

;.03-fO9-84

| 'Kolwezi -Ka.;a J :I.

. Dilo‘la Post - Sandoa

. Sandoa

Kasaji - Malcnga Kasaji
Kaaaji , e
Kaéaji - Sando;a" |
Sandca .- Kafakumba Lake 1 :
Kafakumba Iake - xafammba;poét

Sandoa - Chibamb - Kapang |
o SRR
Kapanga

) .Kapanga - Mpand a gﬂwil - Ka.zomb - Kapanga
' Kapanga - Rubwiz - Kapanga

Kapan@ =~ Sa.ndoa ‘

' Sandoa - Dilolo Pcst - Dilolo Gare'- Dilolo

Sandoa - Luena (small plane);.;p;':',';;'

| Luena - Lubumbashi - Kinshasa (plane)
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3.  CONCLUS IONS.

From the examination of information gathered i the field and dr:.tten up

in the form of summary tables belou, it appears tha n' r’ural areas.

1. . Wells eqﬁipped-l'fiﬂ‘ various types:of manual pumps were dia abant
years ago,
2, At the presenf time thege wells are: unusable (pumping svsi-nm ER

destroyed or taken away; bottoms of wells filled 'in ‘

< In every village the population @raws water for drinking and for
' cooking purposes either at natural springs or at holes oug for
the purpose in the alluvial deposits 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 viilagers dlgwellson—site.

, In the much larger villages where religious communities are established,_
(United Methodist, Roman Catholic, or Garenganze ) there does exist’ mox:e .
complex hydraulic infrastructure, either hydraulic rams or generator-pumps
which deliver water into metal storage reservoirs, °The medical complexes are
then gravity-fed.. The mstallations dc not function at maximam capacity and.
are not properly maintained. 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, . Lo ' o


http:stream.or
http:filled.in

g

Kasaji -'Nasoni Road.

Villagns,. varying in size frcm 50 to .300 inhabitants are spread out along

the north-south road av.x.a linking A&Sﬂ.ji to Nansoni 'I‘he region is .

charaote. i ed by a succee.:ion of Dlateaus and valleys. The villagee are

established cn the piateaus. For the most part, the valleys are very flat
A o

valley heads, througn which run streams bordered by arborescent vegetation

forming a forest callery. .

: ~_; Spot where water i.'fi_..taken."-.«t

Viil:'age
dJall 1010 m

L Forest 'gallery,

st . Cultivated '
z Ground |

dry season low Dry" u

i’ ’ Phreatic water table ‘L
. Valley

'\*illage | .. Altitude ‘Wello. . " h “ " 'pH ,_"V'élley./alt.." o Dist.toRiv.

Madidi . 1025 Cdried up 15,20 5.5 $10007. 4l kml

mlindi’ 1000

 Chimbaycke | 1010 1000

fuanbidi 990 | o /)‘57R
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It appears::

1)

2)

| 3)'.7

"That the population has dug wells'whose‘depthVVaries £ron”ld”+o'i;
“l5 m. Water is murky and has a pH level varying from 5.5 to G.f The ’
: villages use this water for all purposes except drinking water, which 1s

' taken on the banks_or in the river. ZAccording 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 g
(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 ‘or 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 locallyﬂnade shovels; the number of wells.

per village varies.

"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 andu

én“t.‘; '

clear, or on the edge of the forest in the humid zone. In this c

L

vexcavation 0.50 m deep serves as a water-hole. Owing to the nature of the i

soil at the surface (generally alluvial sands), the water is cleaf'and

| cool (pH 1 6). The distance from the water hole to the village is about

-.one km,

In conclusion.‘ improvement in drinking water supply to village :
POPulations could be effected by-5¢

. ANTIOAUCING AN APPY OFr 12te teohnologv to pl:en straininq fllters. _
=~ ceastruction of a fully-equipped well ad palex\] ay cusier and mere
raplid drawing of water,

- use of filters of local materials, (sand, gravel, charcoal).
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AEX3;B “SANDOA ' = KAFAKUMBA ROAD |

Traveling along the road linking these points from west to east, the N
countryside is characte.rised by a succession of plateaus and valleys. Note
‘that the valleys are wider than th.ose alcng the Sandoa - Kasaji }'bad. 'rhey
ara formed of a wido flood plain where pepyrus grows and a narrow bed where

water runs during the dry season.

- The secondary hydrogtaphic networks of the Kalala, Iukongolo, chilunda, '
Infuta, and sachila streams, which all flow into the Kashileshi River, one of
the main tributaries of the Iulua River, are likewise east-west in
orientation. The heads of these valleys are thus situated parallel to the
axes of the plateaus where the principal villages lie. These valley-heads a.re
mantled with forecr* galleriae 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 N
different ways. These vary according to the distance separating the village
elther from the min streams (Kalala, Lukongolo, Tshilunda, Infuta, and
Sachila) or from the valley heads in these rivers tributary netwarks. The
flov of water in these galleries is permanent and can take the form either of
separate springs (in the case of Kamwenda, Kaswawata and Kaneji springs or of
a seepage line, In this case (as at Musumbo, Kawuma, Kasima, 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.

L 'rhe isolated springs are found adjacent to the late_ritic outcrops at the

f"jfchange of slope of the hill, 'rhe flos is of the order 0f£°0.5 litres/second. :

,l\ote that no water catchment, propcrly speaking, has been created, and the ’

\ local people have simply cleared a few metras of the surface to oatch the :

permanent trickle of water. bbte that a receiving dam 5 m. high has been :

constructad in cemented stone misenry at the xhrrodend_ spring, f'he v

witer-supnly for the village of Xaji naka ji A pH lavel of 5,5 to 6 is typical ,

of titese waters which, as a function of the hjclro1 ocrtcal orofile, are for the ’L\Qﬁ

rmest part cl ar, limpid, and have no pronounced taste, The distance,,&omf
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"and wells to t'he v:.llages varies from 0.6 to 2 I‘m'-,:: The ni.’:e:'ence in elLitude'
"‘between the water sources and the village varies f“em 10 o 30 m, acccrding to}‘:

"the topographical conditions. :

Certain villagﬂs have wells dug in the yea.rs 1965-68 l“ ‘ sIDR or earl*er by,

;'the FBI (Fonds du Bien—et..e Indigene) and construded in accc*dance wit‘l a .
"’:common plan, El ther the l.mu: is mide cf concrete rings u-.8m in diamete*' or f

'.'the well is simply dug in tne soil. Thé liner extends 0 La above groun

"level The platform is sta.oilized with concrete; the depti: of these wells

v varies from 7 to 15 Me The populatio'x no longer draws wat or’ rom. these wells,.;

",'which were equipped with lever-action mmps, As they are no ‘cn,ger ,'pr'otecte_d
f;by covers, they have filled up with verious debris B

For brick-making, the population digs holes from 0.6 to’ 0.8 m, i'w"diameter

and with an average depth of 10m, The pH level of thJ.S water is around 5.5 "

Bcordtng to the nature of the sub-soil, the water is. more or less limpid and f_ ’

clgnar. This water is not used far drinking ar cooning. T’xe o wells are '

mostly equipped with a half-drum and a cover. Water 1s dra«m by bucket and

%

2)

)

o

.rubber cord.

In conclusion

Permanent springs in the valley heads . could be piped, an‘df‘water sources
could be developed there. ,

Existing wells covld be restored to working order and eqvippedwithpumps
whose type remains to be defined, T ) '
The population could be trained in t‘ne excavation of new wells, including
techniques for iining and pamp installation. ST . '
According to the population density and the various exl *tinq local

infrastructures, (school, dispensary, place of wor..,hip), a general

} principle of drawing water from the main river beds can be e‘*visaged
-Along - these lines, a pilot project could be irnplemented in udjini village-

- "Difference of 20 m in’ altitude between the river and Lhe village.
- Distance of 1 .5 km from river to village.

~ Fasy all-season acezss from faadne 50 B oasway -

- Concentrated popula: wmy and doveloped sociii infrag t'uctme

- lumerous local wells,
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VILLAGE °

KASHITA
NAUNGU
LUKONGOLO

' ZANDA

SAKATOTA
MWASHITU
TSIVUNDA
SAPINDJI

SACHIZEMBE
'NDJIMI.

NGaRDY

SANDOA-KAFAKUMBA LAKE ROAD

" 'WATER SUPPLY POINTS = .

~River

' Dist. Head
AKm)  (m)

LUKONGOLO™ 0.7 -2
l:: P kGd‘-

KATANGE

KATANGEJI

" CHILUNDA 1.7 20

RUTANDWEJ 1.3 10"
RUTANDWES 1.5 10

LT



- 16 -

VILLAGE

SACHIBANGA

TSHIHUTA
SACHAKOJI
KASONDO
KAJIMARAJTL

SAWENGO

. SANDOA~-KAFAKUMBA LAKE ROAD

- WhTRR BOBSLY, posEe

MBWAMBWA
KANGONGO
( SAKATANGA)
KAMIKA
SAKUNDUNDU
SANDUMBA
SANASERA

'KAJILA

SAMULENG




ANNEX ' 3,C:°

-.SANDOA  KAPANGA ROAD i

The Villagee along tbis axis are distinctive in that eight wells were
.._, '»‘
excavated and equipped w1th lever hand pumps (FBI type) in Kapanga Zone..a
These pumps are ‘out of servxce at the present time.‘ They are: situated in the

Fnllowing villages.

' MUSUMB-KAKES

" MUSENG .
MULAMBO
MIANAKAT

Cemms

* MUSHAD .

CGHAL
RUCHACH

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

LR LA

springs and water-holes (see table below) in the heads of the principal
tr ibutary valleys of the Iulua River. The water is 500 to 1000 m from the
- village, but in this latter case the difference in heicht between the village
and water-source is up to 30 m maximem. It should be noted that two sites

suitable for the installation of hydraulic rams were identified.

The first ie'found on the Kamuzangalal etream;;a tributaty oflthewﬁovii
- River, just 900 m from the village of Mwin Kapend. The site permits erectingj.
f_and bracing a retaining dam on a granite slab. The water head is estimated at
1:25 m, and the flow is sufficient. The village population is 227 inhabitants, 3
" 'with 126 adults. Besides the fact that the general topography of the site.is
.;favorable to thie type of hydrological work, the region offers the possibility
“of fabricating good quality bricks.' A detailed study should be undertaken at’

tiie o ginning of this project.

The second site favorable for a hydraulic ranm is situated on the Randu j . :><i §Q

stream above the bridge on the Sandoa-Xapanga road. .The, water head is of the
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A special study should also be undertaken of a. very favorable site for

installation of a water supply for the villages of Sanguku and Mbumb,
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- SANDOA - KAPANGA ROAD

'~ RIVERS

VILLAGES: -  F.B.I. WELLS

- LOCAL WELLS .
1ﬁ§}£;(ﬁ)j;ﬁgmber - Depth

Name Remarks Name -

:fplstance(m)

_;;“;“wn;lmfg”th,

RUMANG
KABWAT

KAJIMBU
MAZAU
SAYILEKA

- Mwangal.’
MWIN KAPENDA .
KAMWILA

Kabamb
Kapang
KALAL

MBINDAKAL

Kazeng
Ruvulej
SATSHINEY 1350

‘ ', Kamuzeng
KASAMBUJAND  537. 1060

.- Mbul a Mbaw

;jch)g

CHIMBUNGU .__ .1530. 1@90.

C*‘Qudil.imNznndu“wégﬂlu{5f;b‘_:
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ANNEX 3.0 .. ' MUSUMB/RAPANGA -POSTE/NTIT COMPLEX

This complex includes several urbanized locations along the'Kapanga’fosté_
- 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 diesel-driven pumping system. Operational systems existyz
at Samuteb Memorial Hospital for the United Methodist mission and at the '
Catholic mission at Ntit. Botn mission systems are very expensive to maintainm
because of their reliance on internal combustion engines rather than _ ‘: iy
gravity-flow or hydraulic ram systems; the field study supports the empiricalfx
judgments of the missionaries that‘the available water sources do not hAVQf{ﬁ
.sufficient dry season flow and are located too far below the level of’thegwi
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 railrcad and oil company facilities. (See Annex 4, x

"Detalled Technical Analysis .)

ANNEX 3.F " KAPANGA - RUBWIZ ROAD

For the area situated to the west of Kapanga, a survey was cafriéa?dﬁéfiﬂ,f
the villages of Chibang and Rubwiz, situated in the watersned of the,Xaongesh i
River. The first is located, at the break in the slope of the valley’and‘tne‘f
second at.the summlit of the ridge. No well, traditional nor of the type :
adopted by the PBI, has been excavated in this region. '

At the village of Cbibang, 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.

f'. For the village of Rubwiz, the water needed for all activities of the

village community is drawn from two natural springs. The first, 700 m away onfd

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

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 fpv

(alt. 40 m, pH 6).



_ANNEX ‘3.F + KAPANGA = KAZOMB FOAD -

2 'l'he north-south road linking Kapanga to Kazomb follows the ridge line
dividing the watersheds of two 1arge r*vers, the Lulua to the east and the ‘
Rumpan to the West. - 'l‘he b:‘ibutary networks of these rivers arise in different
valley heads adjacent to. the plateaux on whidl the various villages are
.located

'VvFrom a general topograph'ical point of view, this axis presents two / .
different aspects. The first, between the villages'of Chamb and Chiubu'(has ‘
very littie relief with a gentle slope, whereas the second, situated between
Sayambu and Kazomb, has a mach more brocken and variecated topograrhy. In th‘J.S
second section, the valleys slope steeply, and the change of elevation between
plateau and valley head is .around 59 m over a distance of 500 to 800m, " f .

Because of the profile of the first area, simp’ e wells with a depth of
al}:}'ut 17m were dug in the past(as in Chamb and Mpand a Mwil villagw). , These
water supplies were equipped with manual wheel~-action pumps. The :
cylinders/casings of these pumps are still in existence. |

The éoPulation does not traditionally excavate wells. Water is drawn e
either .in the valley head or in the stream nearest to the village. : According ,
to geological characteristics, natural springs occasionally exist, and in that o
case are used only for drinking water. Holes, dug in the alluvial deposits of | '
streams serve either for bathing and washing clothes .ot for soaking cassava ;‘

and for fermenting mize for alcohol.
‘Mote that the current dry season- ‘('Angust 1984) .is drier. than previous ' -
years., For example:

S

'the forests are unusually severe.ly burned by brush fires. -

7 'the population has had to dig new water holes nearer to minor stream beds
i and have to take water directly from the streams.
- at the Lulua River. ferry next to the village of Chabul the water leve.l is

53 an lower than last year at the same time according’ to the the ferryman).

We can conclude that the current dry season is‘i,ontsi‘d_e,_usna'ljnornis". 30)(
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VILLAGE

NAME Depth pH

-22-

" KAPANGA -~ KAZOMB 'RORD "

WATER suppwmm
gggﬁgméu”';gv‘.. o

CHMB . 17(2) :

ISHIRUNDU
TS HIHUBU
SAYAMB

" TSEISONG

NAMBUND

D IBUNGU

KAMBANG .

NSHING a NGOMB .-

MWIN ISEK
MUTEMB

TS IRENK .- _,."
CHDBAW

KeZo04

_blocked -

NPAND A MIIL 15 (1), Blocked |

.é}f““:" Nkand (E) -
t/:(R°V Stream g}

7 : ROV (S)

7 Rov-(8)
' Rayind (g)
. Kakung (E) 5,
;_ Chip.(s)..v2“

4 :Nkuzu (S) 56;?33 i‘ffa5ﬁ;“‘"
> JKhsos (8)- ' '
:‘thwatu (E’:a,
»IR"1°ng (S) ‘

"ﬁid(s;’“'
- Kafuk (E)
Chikund

. Maang (E)
1Rntand (E)
~ Kapong (E) 6
- Ngam strean L
. Sawang : -

© ' Kaolin

L

e

LT
andstone -

‘sandstone,

RaCh str.. e
Katio ip:: R clay,
ld ;..e] 1L|c¢
Kakung (E) & 40 'd;gj PR



ANNEX 3.G .

" KAPANGA =~ NGIMIK - KALOMB"-ROAD.

We 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'i

‘trin Tjialj
4Kamwan§

Ntanimb a Mowand
Mwin iswin o
Changul

Tshinan

Kapakn

Kaser"_

Tshiyin§.

,ﬁorfe'totallofbnine pumps

These wells are out of service, and we recommend that they be restored to

working condition.
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ANNEX 3.H - Mmmcumnmhrfpuu
'"(KAFAI’U‘IBA CATID .Lc mss:om

The Water supply: for the naaical comple*:, the convent and 1ts mission ‘
annexes, and the rectory and its mission ar‘nexes comcs from three hydraulic:‘:_
rams, of which two are in opera{nng ord“... G.Lven L!l" si..e of the medical
complex and the schools, it. wou’d be’ USEfU.J.. to unc.e"tike the follcwing o

renovations:

" ~the retaining wall should be resurlared, raised a half mete"

lengthened 30 meters to make an overall heicnt of l 51 ter:
of 200 meters, The additional length would se1 v'e to brace"' the &

rextremities of the retaining wall. -

f:-the iateral intake should be made of duf‘able materials in order to
. give a greater retainmg capacity m the art.ificial ldke. :

‘=the intake at the dam which supplies the head chamber:should be redone.’

."-._-pro tective hous ing should be built. for' the rams.

: -the bed of the Vbngo river, which feeds the artific:.al lake, ehould be
rectified over 1 3 kilometers.,;

;'The main goal of these improvements would be to restore the oparation of L
_the third ram and’ prepare for the installation of a fourth. ) would also be’
advantageous at this point to plr.n for new '_nderground PV del ivery pipes and
distribution network of about th:.ee kilomntcrs. A raised steel Braithwaith=
reservoir should be added A specific temnu:al study would deteimine any
need for pe.riphera.l work. Note that two c:mcrete wells (dapth 15 m, diameter‘“
l.2 m, pH 6) , equipped wit'.h hand-operated ‘fumps, are still operat:.onal at the |
r-convent. In addition, two unlim.d wells (cnpth 10 m, diameter 80 cm, DH 7)
have been racen le ang in tne hr pltal coursyard, A brick curb & a..;"xo \_‘_'1{

A pulley facilitates the drawing of vater,



“overall needs will bo calculated based onthe foliswing:ihsormation:.’

Boys"' dormltory.......loo
.Girls v dormitory. cene .100
"MEdical Center wards..loo
Maternity..............50
Hospice.......,,,......50
Dispensary;;;..}i.;.;.340
..COnvent.................7
Rectory....;............7
'Primary school........800

Secondary school......400

beds_~
‘beds
bgdg’
‘beds
beds

L'''-'v:l.szl.t::-:y/‘t:'la.y'_.':'.'

!.' ooms
rooms

pupils/day

pupils/day._

32
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ANNEX 3.1
DI sosm
(DIIDIO ca'rmr.xc MISSION)

1. There are thres hyiraulic'rams installed at Dilolo Poste which supply
respectively: | o |

- the hospital

- ~the convent and its mission annexes

- -the rectory and its missicn annexes '
N . ? F"" - t

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 under ground. The ram
) housing should have a protective covering. The head pipe of 12 m length

should be replaced and anchored to concrete supporting blocks. The head
' chamber of 0.5 m3 capacity should be surfaced and sealed on the inside (4
" 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 Necessary improvements should be undertaken on the 200m bypass channel '
so as to prevent any water loss. ' A solid retain:.ng wall of 50 m length and 1 '
m heicht should be constructed.

e 3. . Situated in the same valley, the Blake no, 4 Hydram hydraulic ram that L
"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. .
ubbr more efficient water consumption, it would be useful to builo a- 800 m i
;_channel of durable mater:.als leading from the mission ram. down to the hospital
j‘ram.-, Over the mission ram, protective housing should be built in which there' '
wculd be . col"ection chambor for all unused w:..ter The 100 ne'r'er-long N
rztaining wall, tharcugh which water is Jrewn by pipe to tne ramn, snoulobe ‘
raisad a half-meter and made wacertigit. The same siiould ba dcne for the

entire rerimeter of the artificial lake. In addition, drainpipes should on

ins*»11ed undar~~rind on the richt bank to catch anv oround watar



. 4, There is an old fish pond with a sluice-jate ehat is fed d-rectly by -

. the Dilolo River 500 neters aboze the reraining va the sane valley. The

valley's water system suffers considerab’e water ]oss tHrougn _s2epage,. This in‘

turn hinders the erfiﬁient fun tioning of *he rans A uc'xera1 terbnical study i
/g

of the valley from its source to the hospital ram <1ould be made as to the f
- feasibility of placing three nyd'aulic rama parallﬂl.to each other to serve ff

the surrounding population, including rourhly 2000 refuvgees camped around the

'hospital, the hospital itself (300 beds), and thc d1~censary (300 visita/day).i

. 5, The convent and its associated facilitie (sclool, etc.) also geLF its

water from an artificial lake formed by a iike f“ealﬂﬂ water ‘int to a‘Vulcan-Ram‘

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

‘condition and functions normally. Further 1mpro"en=rts 1n water collection on'

the Kakuzenze stream and the raising of " the retairning - all by one. meter would ﬁ

insrease the water caoacity of the lake and permit tbe irstallat*on of a
second ram, The l .3 km of delivery pipes should be raplaced anu put ?f"

,underground.

The existing’metal tanks should be repainted ind made watertight. In this
way, the convent and its mission facilities would De .Lpplied with water fo:V?
individually and permanently. Here again a technioal study will have to be: L

made in order to estimate the amount of work to ‘ba done.i

PRI

ks


http:the-hospif.al
http:fun::tioning.of

 SAPINDJT - MAZAU ROAD.

The orc,anization of this visit was based on a 1956 map, whioh located the
‘different villages. At the end of our survey, it became apparent that many
villages (such as Samuyinga, Sakaseshi, Liyi, Mvandoji) were either destroyed
~during the war or have been abandoned in accordance with Chokwe custom on the
death of the chief. The villages still in existence—Chingunaqu, Sahundu,
Kabcka, and Dilombe--are very small. The population i3 around 50 per village
which are. spread out along the: ..aole length of the road, = R

The data relevant to the surveyarethefollowing

' 'NAME OF VILLAGE IORUIA- NAME.OF
' a LTION. . - RIVER'

RRISIETAT

. CHINGUNGU 'Zg'chil efu'

SAHUNDU Kasumbo
 KABOLA 30 Luiyi
DILOMBE . 63 Popi .

For all these water supplies, the po_aulation seeks its water in hole.,i:'_;t :

.jalong the edge of the river bed t .-1a ‘ 't hole may.be
 moved if the hole dries up in dry season., In general, one watering-place
.suffices to supply a group of approximtely 60° people.

The survey indicates that a general project should be prepared for the
‘.aoquisition of the 1atest ae.rial or satellite photos and these in both
,;‘bladc-and-white and infrared, so as to verify the actual distribut:l.on.‘ of the ;5;;
rural habitation) ”
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ANNEX 3.K
KAPAKUMBA LAKE

' Because of the locaf_ion of the United Methodist medical complex and other
facilities at Kafakumba Lake, the mly possiole water supply is the lake
itself, where ﬂae population goas daily to draw i.ts water.

. A project based on the lake is conceivable, seeing that the difference in
altitude between lake level (measwred in August 1984, a year considered
exceptionally dry) and the highest point on whid1 construction has taken .
place, is a mere 20 m. Walking distance from the lake to the highest point is
© 900 m,

Ve _suggest the following:

, Van intake in the lake at a distance of 25 m from the shore, to pipe

water from a depth beyond human and animal polluticn. S

a sump in vhich would be placed a submerged electric pump powered by

. ‘solar panels; this sump would have first a settling and filtering
compartment and then another compart.ment for actual pumping, -

S a delivery pipe feeding a storage reservoir situated on the highest

poinL, with a gravity dist: ':oution network supplying the different ’

: medical, educational, and ‘egidential complexes -

a4
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ENNEX 3-L

"f‘i’kasnn-cmsmcmn H)SPITAL ( GARENGANZE MISSION) "

A Blake Hydram Mo. 4 hydraulic ram has been installed below the hospital
.at a distance of 1 km, Fater from Kamaninga stream is stocked in an ot
artificial lake. The retaining dyke is 70 m long and 1.5 m high, Its
integrity leaves nnrh- 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 cleaniny., The lateral intake from the dike to the canal must be o .'
constructed in permanent materials and fitted with a sluice gate. The head
chamber, constructed in brickwo:k 3m wide x 5m long x 1m deep, has tvwo .

wp v-‘*\

compartments of 1 m x 2 m,

From a hydrological point of view, the junction of the* canal at the
chamber needs to be restudied. The delivery pipe, in 3 1/2 inch steel is' ‘20',
m 1ong and there is 3 m difference in level between ram and head-chambel:. v
This pipe needs replacing.

The head between the ram and the reservoir is 25 m. The reservoir 's

capacity is 10 m3. Water is not supplied to the hospital because no <
delivery piping exists." ' -

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

be cleaned up andlrestored._

The main purpose of the works would be to store a maximum of water to feed
the ram; installation of a second ram would also be possible; The storage
reservoirs should bé restored to 1iLe-new condition, and the overall :

’distribution system overhauled,



‘ A general ‘study defining the various work needed should be undertaken for
' the whole of the medical comple*c.' Near the leprosarium is a 15 m deep, o 4
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 rehabilitatnd, as should a 12 m deep concrete well equipped with a
lever—action pamp (also Stewarts and I.loyd brand) which is out of service. |
mzx 3.M

KASAJI-LUED

The Foman Caﬂxolic Mission complex at Kasaj‘ is fed by two rams in
parallel both in working order. The installation is classic. retaining

wall, bypass channel head—chamber.’ The difference in height is 3. .5 m,
.f’:.(flt R IRCORS

v -

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

A

undertaken s

- .'sealing and restoring the dike

L - : repairing and sealing the head-chamber _

P ‘calibrat.ing and restoring the bypass diannel )
B '- construction of a proper lateral intake at the dam

‘Once these improvements are completed, it would be lﬁessible to install two
more raus, supplying two new reservoirs, one for the future public health
training center and the second for the tuberculosis wards. 'l‘he two existing

steel reservoirs are in good condition.

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 vater source
for the population living alongside the dam. There are also four wells within |
the" hospital grounds which should be equipped with pump systems . V ‘

25
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A technical study defining all work needed should be made, taking into

con31deration..

Dispensary: 170 beds ff%g\

' i350 vislts/day :
Maternity Annex: é0 beds
Tuberculosis wards: ilgo beds

' .300 visits/day

Hospice: {10¥beds
Training Centre: .
Guest House: ‘n 20 beds
Boarding School: {;. 10,0 beds
Houses: f

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 l m, and the top of the well is generally fitted
. with a half-drum ptotected by a metal cover, These wells could be improved by
‘being deepened and having filters and pumps installed.
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| ANNEX 3-0°,
. BUNINGE AGRICULTURAL INSTITUTE.

This agricultural institute is in Chanika village 5 km north of Rasaji ong[

‘the road to Sandoa. The institute is no longer supplied with water, although

‘the infrastructure S£$11 exists for two hydraulic rams, one of which is still ji

~.in place although out-of service?j

e

The work required includes:

=+ restoration and raising by 0.5 m of the dam

e :rebuﬂ ding of the 2 km bypass channel

o iconstruction of a lateral intake at the dam, fitted with sluice gates
- iconstruction of a head chamber L o

;--,: repair of the existing ram and installation of a second

;:tff ,installation of 700 m of delivery pipe to. the existing steel
R reservoir , which needs restorationp

o

- . distribution system

‘Following this work on the hydraulic infrastructure, a third ram could be

'fenvisaged.:,A technical study of this project should also be undertaken, 56'55',

.to specify the amount of work to be done.

ANNEX 3,P

"7;;; MATONGA TOWN -
’ This large center on the Dilolo-Kasaji road, a former administrative post
.'for Lualaba Sub-Regicn, has no water supply inftastructure. The population
fftakes its water from the Lukoshi River 1. 2 km away. The difference in L
.altitude between the river and Malcnga is 40 m. A program of deep boreholes

vehould be undertaken for this center.‘
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RNEX 3-Q- ' KASAJI-SANDOA ROAD

& inventory was taken: for_some villages situated along this road.

B N

VILLAGE NAME

i WATER suppmz ffmm'r'
RIER * | :
MADIDl Valley_
| o ‘Kampemba
© MULNDI Kajileshi
CHIMBAYEKE _Kajileshi
 KASENGULA ( 3) Nzala
LMBIDI, . .

R Luf'\.lbu. .

As in the other sites visited, drinking'water i 'taken from holes dug ino
the alluvium of the nearest river.» Local wells arcund 10 m deep are dua for
brick-making.

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

ANNEX 3.R:; . KATOKA

The Garenganze (Plymouth Brethren) mission at Katoka had not yet been
'-visited at the time the preliminary reports were submitted. The mission )
:Vconsists of two modern houses and a number of national staff dwellings, a'i
f*large maternity, in-patient wards, a tuberculosis camp, primary and secondary»
schools, and various associated minor projects. A second, state-operated hf 2
isecondary school is located nearby.‘ The existing water system consists of Lw
;artificial streams on the Katoka stream, both stocked with fish, with the‘qf'
'upper lake being protested by diversion channels from surface runoff and ;‘?‘
1feeding a Blake Hydram hydraulic ram, A reservoir is located in the medicaliA
center complex. The system is ‘unctional, a]thcugh water no longer reaches -
21l the madical center facilities; in August 1924 water had been temporarily
cuc off short of the reservoir because of recent damage to the supply pipe

whiere it crosses under the Dilolo-Kasaji road.
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'DETAILED TECHNICAL ANALYSIS -

| Introductory Note: The field survey is currently in process, and all | ‘

) results for the Sub-Region are. yet not available. Certain figures be.low are
simply extrapolation§ of the data collected in the two administrative zones.»" :
These figures will be refined in the final AIDR report. - Provisional figures%_'a

‘are given in parentheses,
A,  INTRODUCTION

1. The pur.pose of this project is toimpr:ovethewatersupplysystemof .
“the refugee area of Southwestern Shaba .

2. - Iualaba Sub-Region forms the western part of maba Region. Bordered
-,on the west and south by Angola, it extends in length more or less 400 kms ..
£r om north to south and a.bout 200—250 Jans in width ' T '

3 'l‘he sub-region is subdivided into three administrative zones-
j'1<asanga to'"wthe north, Sandoa in the center, and Dilolo in the sou

Scientific surveys during the fourth quarter of 1983 revealed the
_ following. S

o ommmon  omemy e nd
Kapa"ga“'”e 75,692 31
a0 00 Ya0s, 700 e
sois” 25,0 m
Iualaba 79,414 - 395,397 5.0

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

IZngolan refugees who have been fleeing their country for more than 20 years j 3 7K
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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 information from

UNHCR, Zairian authorities ’ and religious missions, It appears that the e
refugees continue to inmigrate deSpite the disastrou.. conditions they face in
. Zaire: in particular, they do not have access to potable water. :

5. In thevpast, few installations (wells with hand pumps, gravity flow
systens diesel pumps or other systems) provided potable water to the populace"
regrouped in villages in the entire Sub-Region., &t 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 Aagust 1984 almost 400,000 inhabitants of the

su;b’-_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 mamtenance and repair and the 80 Day War in 1977) the people‘,i

had three remaining possible supply sources.

"= Rivers, ponds,'swamps
;.‘- Slightly-impn:oved springs at the heads of valleys and water holes

‘ in alluvial zones -
"‘-,- Iocal wells of 8 to 20 meters without lining, cover, or budcet in

well .

The three suPP]-Y sources provide a poor quality of water due to the fact
'that theY a.e nOt protected from flooding and surface contaminaticn.vi_.f

7' ; ‘ Personnel responsible for the aib-Region 's hospitals and medical ‘
centers insist that there has been considerable increase in water~-borna

dis Seases, cmontributing along w1tn other causes of disezses (malnutrition,

mosquitces, bacteria, ote.) - /- crezatment being mere and inore complex and

considerably weakening the patients, particularly young infants,
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8. In addition. the condition of zcnen hae deterioriated They have to
walk long distances to reath a water sunoly WhLCh is always located at a lower
elevation (normally 800- 1500 Lteru orne way and ‘U-SO meters downhill). Women

.and children are those. who' g t bear ‘the burden of retching water.

9. The sub-region is nwnaiderablv under—populated- normally onlyIS .
persons per'kmz; Large portions of the regicn rémain uninhebited, with most

of the population concentrations (from tens to hundreds of reSidents) situated‘

along the roads. "Villages" are the 1mcortan* centers, according to the

number of residents.v The rest of the populaticn live in hamlets of some tens .

-of residents.

The following'pceliminafyanalyeis:ennnafiaeelthe3popnlation{dietribntionai

Administrative g,Unit L Districte via lages :'*i;i.ﬁ, Hamlets

Nb: 3 Residents f Nb ResidentS'fResidents

The potable water supply program will concentrate on towne and villages, -
ffirst becauFe these are the most etable inhabited sites, and secondly because £

;theee villages will in the long run become coneolication points for
Vsurrounding hamlets , o ' ‘
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B. SCIENTIFIC DATA

Annual precipitation . e 112001500 mm
(torrential rains from September through April, -
& 5-61months of dry sesson from April to September

; Rainfall somewhat less abundant in the south)

 ENcrmal temperetures:_ May, June, July ave. minimum
.Ce ' o - |
Y>September,.0ctobei ave, minimum

Average annual insolation ﬁé}igb?ﬁaﬁfs’

C.  AQUIFER RESOURCES

le; Inter fluvial aquifers:

) This is the table seached by the wells dhg (by FBI;sAiDR, or viilagefs)
on the plateaus. The table overflows at the seepage level at the head and
along the sides of the valleys which surround the plateaux. For the most
part, the quality of the water supply is poor: low permeability of the
aquifer, low flow, and hich 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 beee dug to reach these layers. They are‘d_'
lined with cement culverts (800 mm in diameter). The pumps are. beyond repair,.
but it is estimated that 120 to 150 are repairable, ‘

Planning should also foresee exploiting‘spr;ngssat‘Ehe'heedﬂéﬁd;eldnéetﬁé
'sides of the valleys. -

2. - Alluvial aquifars:

Alluvial or colluvial aquifers, thes= are more orsless'associated with
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the previous deposits and are sometimes fed by the rivers. Here therefisﬁth3?"°

possiblity of tapping the aquifer with long trenches which can drain off
‘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.

-

Y

3. Surface Water

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

for users.

Conclusion

Throughout Iualaba Sub-Region water evailability 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 SUPFLY

transportation. a few liters a day per person. ;

| normally.done at the water source which a few hundred meters frirmthéfﬁdgaeé;f,
' The calculation of weter supply needs which will be satisfied by _
implementation of the present project has been based on the following factors:

_ l 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
fitself and, for the rest, through capped springs below the villagess and ‘
'located 200~ 1000 ‘m from ‘the houses. The daily productivity of wells is 10W°.
about 3-4 m3.y (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. ‘ ZQ X
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 In this case, the daily needs of the pdpulationgcan;be{diyidedras‘follows:,g_;

h
voa

. Wells: - 10 l./day/person
Springs: 20 1l./day/person

- Total: 30 1./day/person

;In this case, ‘a well can supply 300 persons per day and a spring 200-500 '
. according to its locaticn, When new wells are neccssary, 8" or 12 1/4%
noreholes are preferable, using PVC lining; these can reach the bedrock

aquifers and thus increase the useful flow to the well.

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

boreholes.

u»—
‘§Water supply needs have been calculated as in the following table.

Type of water source Unit type

Public tap Residential.atééi,.:j;v¢,4,;p
Well (dug or bored) oo -. : .
Spr ing ‘ o ) ’ u L N

Interior faucet o nospital,'diséensasyi?ined patient4
CRR P T e 3;;’52,”- ;'visitor |
H'Scbool dormitotfl" | poande: E : 5
;Lgodern house?_:;:Q ‘,Tigggily: '.:f f:lObt?ii

Ve e i el

e
b
-7

- 11T, PROFOSED TMPROVEMENTS'

“A.  KAPANGA ZONE .

‘;lfijtaditional viii;géglana 'h'arnle't's'i~

St .
FRREPOIHRE O

‘The 53\la*gest v‘l ages have a population of 25,0007 13 among them ‘have or,

wiil have a lecal rural haal } center with oualified medical peraonnel.ﬂgv
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‘Another 29,000 people are located.in hamlets'of lesser size. We propose the'f
following improvements in considering that the 28 large villages have priority
and that potable water supply for today S dispersed hamlets should be done i51
.bsuch a way s0 as to: encourage coneolidation of several of them.‘pppg o |
DR SRR B 4; Phase 1 .rifPhaseyi
28 villages - Hamlets
“lneeidents | ;?vgs;ooo“ gglj_za;ooo;?,
" Daily water needef(ms)“u il 780 . '_i3f , 37dj

Rehabilitation of old j:‘? ”_»v-~~
wells and of equip-

L ment (hand pumps)

_New boreholes with PVC ‘4jNumber AOQ T;
liners and hand : B e

pumps

D

~§_Usab1e daily volume (2):. .200:1.

;?520:;;:

Spring capping ' -
ff‘Usable daily volume (3),;;

;1,¢b¢ai*aggb;gfq;;i a§61umé{

(1) at the rate of 3m per day N NRRIRS

'(2) at the rate of 5m per day, considering the techniques used u‘"“

:(3) depending on the output of the capped source. An average sourc1 output is l‘

i considered to be’ that which can supply 400 persone per day with 20 litersdt
of water, or 8m3 per day.

In other terms: .

?hase'lrffiéoirehabilitated wells B
.ﬁab“new boreholes fff ﬁ‘; for 780 ) /day and

'féaneﬁ cepped spr*ngs S 2600 poteetial users

Phase 2: S rehabilitated wellsi

" 55 new boreholes o 5;,Q%b%fééd;ﬁ?/a5§yaﬁé‘;ggj?ixf
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iﬁd phase should be planned to- take into account population arnwth in. thp
zone

TOWNS .

. Kalamba:

An important educational center with dispensaries and’ mis ions at the

northeast corner of the zone, Kalamba was inaccessible from Kapanga_“wi :

our tour because of a bridge under reconstruction over the. Rushish Rivur;?
- Musev

- A polurization point at the northwestern edge of the zone because of *ts role -
.. as a stopover point in the diamnnd trade out of neighboring Angola

_'Kgﬁanga Poste-Ntit-Musumb complex

"~ An urbanized complex in the west-central part of the zone over a distance of
ﬂlover 10 kilometers., The seats of both central and traditional governmen are ;
found here, as well as two hospitals, several primary and secondary schools, .
_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 f~
..daily needs and the improvements necessary to meet these naeds for the Kapanga
VPoste-Ntit-Musumb complex, to which was added the leprosarium at nearoy Kabaj
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" DAILY NEEDS "

- Name

|structure
|

"+ |Consumers

lNumber IRate ‘VINeeds

I C S Il/day Imf/dan'f

' Mwin Kapang

' Kapanga Poste
DATS M@

Kaleng.

Ntit

Samuteb Memoriai

Musumb (taps )

Musumb (private

houses)
xaba'j o

S IR
R
j«Ikéchlciaol.' .
R
flappréﬁticeship

|village -,
lresidence§
|factory
lvillage
Ihospital

lcathechist

| school

Thospital

“ﬁ;lresidences

Ileprosarium -

;lresidents n‘
. |workers

- |beds patients
- lcompanions and
;]., visito;sf
?lproposed board-
‘>|; ers ﬂj e
;i]déy‘studeﬁﬁél
 Jboarders-7
]bédé '

Ivisitors j
lresidents;?
"':,Ifamilies '

n?a]patients and ,
.?ﬂflfamilies"waEFA"

| ‘400 | 30 |/ 12
|families | 10

|residents |

S e we e  —
’ . ‘. v
L ot .
) v o~

ifamilies

ﬁTbthl;déily:néédﬁ;fof'éii:dfixapaﬁg;Fﬁﬁsﬁﬁhiﬁ

* planned for, 1985

623.5




2.2 PRESENT WATER SUPPLY INSTALLATIONS

DATSCO Piped Water System

Cotton gin which is e?pected to. recpen. in 1985

The existing watez system is out of order:

. pump in the alluvial deposit of Nkat stream;

electric pumping station, pumping to a Braitwaithe réééf§6¥:l(§i*}éﬁ§ﬂiﬁgﬁ
3
8.5 m™)

idistribution system for the factory, management.andlworker;housingj”fflﬁ

.one public water supply point.

The faotory owner plans'to'rehabilitatevthe pipgdjhééegféysﬁén,;@jib§5£

Kapanga Poste/Musumb Piped Water System

The old water system that functioned- in: the 1960s and’1970s:has’been out of"

order for many years:

Water intake constructed by FBI in the alluvial deposit of thTfRaz; toﬁﬁe,

rebuilt; B L e T
-oncrete storage and pumping reservoir (15m ): to be rehabilitated,'

amping station in pieces; to be completely rebuiltz 3 Lo L

eservoir _supply pipe of galvanized steel, above ground, 2 7 km foridpcn;i

£ rise; to be checked.;,” . .\A;fffiq4,ﬁi»f ; .‘ fj T g
1ping to a Braithwaithe reservoir (6x5x3=l45m E raised 9 m off the
wund., It is in good shape but needs to be repainted. S n it

ltribution to' Musumb (5 public taps and to a few modern houoes)
Ntit (supplying the school) S
Kapanga Poste (4 public taps)

;The pipes are underground, the public taps aie in a deteriorated state, and

?“*ho entire sjstem needs o be chetxed.
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Neit Medical Center Piped Water System

-  There are two wells in a small dry valley_t o the south of the hospital.
’ each with a depth of 6 m that give very little water in the dry season >

. (.2 maay). - ; '

;il‘ Pumping station: diesel motor pump.

- Delivery to a metal: water tower elevated B m with a capacity of 6 m°.

- L 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. . ..

lies

Ntit Catholic Mission Piped Water System

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

- well 8 in a dcy valley to the north of the mission
- electric pumping station T

- delivery to a raised reservoir."

The installation works, The missionaries plan to install a Jam on the Raz

stream for the convent in 1985

Samuteb Memorial Hospital Piped Water System -

-‘This supply system is still in service. o

’Dr Piper's spring at the head of the valley from a tribuLary of .

the Raz stream, The. spring is not protected and delivers 0.5 l/s of ]
water at the haight of thz 1984 cry seascn. Water collection could'be |
increased and made more efficient; water output could be doubled, A

protective perimeter is of the utmost importance.

~A

-

P
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= ground-level circular '.:eservoiz" (25m3) without "‘pr'."oteot‘iye;’_ooye_x,fi,x:jx_géfq

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

- delivery s jste'n SlO meters of 2" galvanized pipes apbove .ground; this":
needs to be protected |

-Braithwaithe water tower (3x3x2=28m> ’oapacity ) )water head of40

As in the case of Ntit Medical Center and for the same reasona, photovoltaic,‘ -

......

equzpment would suit the needsfof 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 ia now the’:'.“

police station is recuperable.

" Other I.nstallations.

Three FBI wells:

-one )at 'the Catholic mission in Musumb (30 m?)
-one at the Catechist 'i'raining Center at Ntit (30 m?)
‘-one ‘at the Catholic mission in Kapanga Poste (18 m).
'The well at the Kapanga Poste mission works ,. but onlyintherainy seae'ofn‘.vvv'l"he

other two do not work anymore. B

- ;'1 .



Conclusion: Present. vVater Supply"

Kapanga, Ialena, xnsumb and Kabaj residents have been forced to draw .
. their water “rom sowrces in t‘m f-'urrounding valleys. This water cannot be
considered as pota“l . The med.c.xl center at Ntit receives 2 m3 of higher /
. quality water per cay ', The Ssm.teb Memorial Hospital's water supply is '
currently .n-ited by a fuel shcrtage.IWhen fuel supply is not a problem, the
- hospital recnives 15 n3 of water per day--less than a third of needs, -," "
considering the xunber of beds and other water users (dormitories, houses) on -

the piped system.
2.3, PROPOGED .mpsovmm'_r"sj

Besides well rehabil tation, nev- boreholes and spring capping, three possible

solutions ‘have been studied- o

‘,- restoration and expansion of existing facilities -
- survey of gravit:y-feed, hydraulic ram, and pumping sites '
- explo:.tation of the Rushish falls 16 kilometers from msumb

_'COnsidering the largc amount of current water nee& (close to 625 m /day),
all possible solutions should be devel oped, but the investment costs make it
beyond the scope of the present project to finish all the necessary work. It

“'ig for this reason that we now define two phases. ‘

. eyt

- the first consisting of all work capable of being accomplished in the
: scope of the present project; and

- _the qecond cowisting of all work not capable of being accomplished in _
thlS project and for which financing from other sources will have to be

fomd N

G
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Phase 1 )
1. Capping of 12 springs ' o B
SR , 2, " Rehabilitation of 3 wells S
3. Execution of 3 drillings o
4. Improvements to pnmpi"g station and on .

water collection at Samuteb Memorial Hospital

5. . nnprovements to pumping station and on
water collection at Ntit medical center v 3
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) '

o<, TOTAL -
;,;Beneficiafies: = 2 hospitals = °

' =40 modern houses

-10,500 users of public taps

have identified above.

Tl

Rehabilitation of the intakes and pumping station at the Raz stream (note
-+ that installation of a ram is planned for - 1985 to supply the Roman
Catholic mission and the trade school at Ntit.

. S L . R -.'."."'

Tapping water supplies from the Nkat stream and in the Iulua River flood
plains with pumping s.ation to supply Kapanga Poste and Kaleng.'f.'

»,Tapping tﬁé water suppiyfof tﬁe"Rushiah in‘Ebnjunction with'a'smaii "f' '
‘‘hydroelectric plant supplying the entire Kapanga-tiusumb rom:lex by*w"u'

gravity. RN

7

;
Zhe cholce will be made in terms of the evolution of demand, technolOgY: and

costs betwenn now and the date of such a study. .

e A P B 2 O 21 T U N N U TR SIS ST S-SRI UUC Y SR T VY POP U Y




. 33TABULAR SUMMARY : KAPANGAZONE -

Iocation

»'_ Traditional

village a

. Kapanga Zone

'f‘phaée L

PrOPOSed' .

works

20 rehabilitated

dug wells

. 40 bored wells

< _ 65 cappled spr ings

o ﬁ;, day N
- Users -

‘,1T:{a?studies“

" Proposed
.. works

| Users

n’/day

. (Total) - o

*“54:USerg;;fﬂ

780

"t 26,000

Kalamb, Misev,
Musumb 15t g

- .. 274 phages

Musﬁmb 1st

phase:
12 caPPed Sﬂrings
. 3 dug wells

3 drilled wells’
- 400"
;1,190;;
36,500

. Phase 2

- dug wells
55 bored wells

75 capped springs..

‘demand i

Kalamb, Musev,
v‘_MuBumb 2nd
. phase

Y rehabilitated

300000;f

.!:Bﬂe_z

According

“to the

© evolu-:
7. demand -

Musumb

phase

44X



B. SANDOA ZONE
1. TRADITIONAL VILLAGES

A total of 77 vi]slages, ranging from 250 to more than 1500 inhabitants,
were counted, for a total of approximately 50,000 irhabitants. Sixteen amcng
them currently havetr in the immediate future (1984-1985) 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 (Grinking water supply to the dispe.rsed hamlets-
'should be carried out so as to favor consolidation of these hamlets .nto new

central villages:

Residents 77 V.illages} Hamlets
Population » . 50 ,OOO- 46 000{'

1,380 -

.Daily needs (ma)

Restoration of old dug wells . Mamber 50 lO

. (rehabilitation of hand pumps, a
other equipment)

Chwsianie 150 oy

New boreholes with PVC tubing, hand;:’ Number ":‘:31',"_85;. 85

‘ p“mm B . : . NS N . .

| (Available 425 m'/day ' 425 n¥/aay -
. capacity: '

-Spring capping-: 140, C120 .

~"Available 1,120 m3/day 960 mi/ddy

| TOTAL AVAILABLE CAPACITY (m>/day) 1,695 1,415




or in other terms:

First phase:
50 dug wells rnhebilitated
85 new boreholes »
140 newly caprad sprinqs

Second phase:
10 dug wells renabilitated
85 new boreholes
120 newly capped springs

f"@total of 1695 m3/day
rand’ 56,500 _users

Fne

‘For'a total of 1615: mf/day

and 47,000 users

w
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2. TOWNS

Here it a question of the folloﬁing points of'polarization:,

TQ.Sandoa-_ administrative seat of the Zone, hospital, Catholic
. mission, important commercial center, Sandoa is supplied by
REGIDESO tnrouah a gravity system. drin}ung water supply of
this town is not, in r inciple, the responsibility of tais'
pro;ect.

"Mwajinga: United Methodist mission center, central dispensaryﬁ
with maternity, technical secondary school, teacher~training
secondary school (1000 boarding students).

lAChibamb Alministrative center of a collectivité, 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.,

khfakumba. Medical, social, school, and religious center in the
eastern part of the Zone but with three discrete centers at 15
km intervals alo1g east-west road (Kafakumba-ximpuki for the
Catholic mission, Kafakumba Poste for shops, administration,,
and schoc]. s; and Kafakumba Lake for the United Methodist
' mission with medical and pastor-tra?ning programs),
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2.1. WATER SUPPLY NEEDS

Iocation

MAAJINGA

TbTAL:

. CHIBRYB

KAFAKUMBA=
KIMRIKI

TOTAL :

Unit type.

Village
Mission
Dispensary, hate*nity

Secondary schools*

.v_mage

.bispensary

i-los;pital , dispensary

. Secondary schools

Mission

' Consumers

3;Number Volume - NéedS' X

'*fnssidents

Eamilies
Beds

Boarders

1000 307

(I/day) (m /day)

300
20 500
50 100

Rasgidents
Visitors

b % s

250 20

Beds

Visitors

Boarders
: Houses

KAFAKUMBA LAKE Maternit,, dispensary Beds

. TOTAL

Pastors SChool

Mission »,,

Visitorsj
. Boarders

Houses

?»500 idd;f'?féb

. *The boarders are housed in traditional huts.



12,2, PRESINT WATER SUPPLY’ INSTALLATIONS
Msaijinga:
~ Changombe spring capped with a handkpun@;-

- Kayunyakana stream dammed, Intakes need rebuilding, pumpingistationﬁg
destroyed; 850 m of main pipe to a Braithwaithe water tower (3x2x2
or 19 m3 capacity) plus a cistern (8 m }s both at 7m elevation _
and both reparable, distribution system to all houses and major J“

points.
» Several reparable wells (10-12 m depth) but with old pumps destroyed,
Chdbamb:

. = One dug well (14 m) in the center of the town; it is unused, an

residents carry water from ths Lulua River.

KafaOumba -Kimpukdi:
,,”- Piped water system by 2 hydraulic rams, butfwith supply channelt nd
piping system to water tower needing improvements to avoid large

water losses.

2 3. PROIOSED IMEROVEMENIS (see detailed description in annex)-‘

,Mwajinga:

.”-_Rehabilitation of existing system with study for a solar pumping system

fIntake of l l/s :

?Storage reservoir'
,,.}Puﬂping of 55 m /day;

bf- Repairs to distr‘bution svst
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CQiSéhb:ﬂ

‘= Rehabilitation of dug wells.

Capping of 3 springs.

'3 new. boreholes. o

, 'kéfakumba-xi'mpﬁ)'ci:

- Rehabilitation of 2 dug wells_at hospitél

Rehabilitation of exleting system
Addition of 2 additional -#smss

Ka fakumba I.ake;-

Intake from lake

Pumping station with solar power
Vater tower or otl;ef.' stqt.age:f‘%
Distrlbution N -

24 m3
,15 m

15 m>;

47X



3. TABULAR SUMMARY FOR SANDOA ZONE
Phase 1 "Phase 2"

Traditional Work'sf_ 50 rehabilitated dug welis 10 rehabilitated dug wells.v
 villages ' '85 bareholes L "85 boreholes
) 140 capped springs "»":120 capped sprihos

m>/aay 1,695 11,415
Users 56,500 147,000
Towns Studies Mvajinga
Ka fakumba -Kimpuk 4,

Kafakumba Lake
Pilot projects at dispensa_riee, :

- Works 3 dug wells
- 3 boreholes
3 capped springs
3 distribution systems

- 150
Sandoa Bne. 1,845 AL
'Ibtal)
Uws 574950, 147,000,

C. DIIDLO ZONE .

o Introductory bbte.v 'rhe field survey is currently in process, and all

‘results for .thia.zone are yet not available.. ain:fig 01 0w ‘simply
eytr,apolations of the data collected in the other two administrative zone, : ,‘
These figures will be refined in the final AIDR report. Provisional figures

are glven in parentheses.



- =57-

l. ’IRPD ITIONAL VILI.AGES

Ve estimate that (lSO)&:illageﬂLgroup about (100,000) inhabitants, of

which (30) villages have,p,rqill soon have a rural dmpensary. (Note by

design team: 15-20 seems a more reaqonable figure for rural disPensaries on :

the basis of 4 taixfor the :.elated Sha.ba Refugee Health Infrastructure f-‘.'
Project). Ano{heg (70 ,000) inhabitants are disPersed in hamlets of smalle.r

size,  We propose the follmring works. with the idea. that such a proposal

ﬁ‘ifot Phase .. Second Phase '
Residents Villages (150) villages" mmerous hamle"t‘:';
B . . .. o .. ,".' o
Population.: -'100-,000 70,000
y needs (m> ) 3,000 2,200
Recuperétim | j‘;uu 58 . 20
of former wells .. |
i n/aay! 175 3
_ Boreholes Nimber '’ “185 130
im>/day "1925 ..650
 Capped springs Namber 1260 T1gp
n't‘/day : 2,080 1,440
|TotalL availaple . . . 35,180 - '2,150
water volume - m /day,--’
or,.in.other. terms::
| First phase: 58 dug wells rehabilitated: ‘For & total of 3120 m/day
185 new bore‘ aies: Co -and 106,000 poteutial
260 capp2d springs - users

4V



Second phase: 20 dug wells rehabilitated:- For a- total of 2150 m' /day
130 new boreholes and 71,500 potential users

1180 capped springs
2. TOANS
Here it is a question of the following points of polarization: .
- Iilolo Gare. ‘This modern town, the rail and road port-of ~entry
:Mfrom Angola along the Benguela Railroad and the administrative
and commercial cumter of the Zone, has an existing REGIDESO
_‘U.wa..er 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

Roman Ca.tholic mission and a small commercisl zone. The
Catholic medical center is currently overwhelmed with. Angolan :
refugees, housing severa1 times its normal full capacity.

- -Kasaji-Chisengama. A Garenganze mission is located adjacent to-

the administrative center of Chisengama collectivité, includinq'
a hospital and primary and secondary schools, a

:ka'toka A Garenganze mission is located between Kahundu station

and the large village of bambanbe. It consists of a large
medical center, with maternity, inpatient war&a tuberculosis

sanitarium, and secondary schools,

V‘,Ka.s“aji ~Lueo. ' Roman Catholic miss'ion ¢ ‘including a large medical .

" center. .

= Lasaji Gare. '- I.arge town ‘around. the railway station at an impor‘ :_ynt

,_road junction; cm:rently Lne administrative seat for the entire

Lualaba Subr-Rng.on, comple..ely without satisfa ctors."dr...nkirg
water supply.
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Einally, we note the existence near Dilolo of a large camp of Angolan

refugees (appriximately 17,000) completely lacking safe drinking water i

supply.

financing. -

-2,1. WATER SUPPLY NEEDS

'Dﬁcation'

Dilolo Postef

TR
)J,,

Kasaji-

 Dnit type
Hospital’
. Village

'iHospital

Chicengama . .~

o TOTAL

Kasaji-Lueo

“TOTAL

RaeajiﬂGare'

;Buninge'Agri-.

> culfural

Institute"

- TOTAL’

)ASchooib,
-1Village

Missionié

Village?f

Secondary school

Houses_

i, Consumers

An urgent need exists for action, with UNHCR.willing to provide

rﬁeds. '?ﬂ
‘Visitoref§
Refugees

— Numbe_r Volume Needs

7 (Waay) (m*/day)

200 100

2000 20
1000° “10
500 30

‘Residents .

"ﬁeds
cVisitors-
CBoarders_

?Residente

(250); 100
(2000 20~
(400) .50 -

" Beds oo
vaisitorelgg
Houses ﬂ{;“

. Rasidents

Boarders
Familiesﬂﬁ

1000 30

?150?: f'20

4 500
300 '“30

" (8000) % 3

1207 ‘100

R {
20,
4y
o
.10 V. '
o

.25
4

4ax



2.2, CURRENT WATER SUPPLY - INSTALIATIONS -

- Dilolo Poste:

- ‘One functioning hydraulic ram operating with fai” effic

~ stream intake, supply pipe and supply Chamber,_ » R

poor condition,

- One hydraulic ram site with former ram recently vr.émov'qfc.i ininoperable

condition; other accessory installations as above

- Kasaji-Chisengama:
i = Nothing functioning at this time

. Kasaji ~Lueo:

= wo hydraulic ras currently in service

Kasaji Gar e: :
= Yo modern installation of any kind
Bunings Agricultural Institute:
<23 PROROSED IMEROVEIENTS
- Dilolo Poste:

e P.ehabilitation o”'
- ~Addi tionf, of: additimal* hyd.raulic rams

’xisting infrastructure
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‘Kasaji-Chisengama: -
- Spring capping .
- Rehabilitat:.on of former infrastructure' 3 o
- Rehabilitation of two windmills 6m3
= New supply piping to water. towers 60m3 .
- New distr:.bution piping

" Kasaji-~Ineo:
- Rehabilitation'df 4 wellé}:ﬁ o e 121113

'_ - Rehabilitaticn nnd extension of exisﬁing distribution sfstehz’ ,30m3
l Kagaji Gare: |

= Drilling 16 boreholes:

= Capping 20 springs: For a total of 240'm>
_‘- Installation of hydraulic rams, supply piping, water tower, ; it
' ' distribution system- 4 T ‘ 40 m3.‘

SoK
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TABULAR SUMMARY FOR DIIOLO ZONE
Location. - ."Phase 1
Traditional wOfks’ 260 capped springs _
- villages /58 rehabilitated dug wells

185 boreholes

‘ m’/day 3,180
. N S S
iUsersjV; . 106,000 -
.. Towns Studies .Dilolo Poste
:- Kasaji-Chisengama
" Kasaji~lueo

Buninge Ag. Institu't;;'

- works s dug wells, 16 borehol&s,
20 capped springs '
4 Vpiped water syste.'n'té
-m”/day . -"450.
- Users’ 10,100 .
m /day.... _. ,630',..' 

Userz 116 100 ',;j )

.- Phase 2

180 capped springs
20 rehabilitated

dug‘wells

" 130 boreholes

e ‘2_,;150

2 150
71 ,500
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D, TABULAR SUMMARY FOR LUALABA SUB-REGION

Iocation

Traditional Wo;ks
~villages

"Us srs

. Towns..  Studles

warks

~ ‘Phase 1 o

465 capped springs
128 rebabilited dug wells-‘

. 310 borehol es

5,655

188,500

' Misumb, Kalamb, msev,
.majiﬁ_ga, Kafakumba (2), ‘

Dilolo Poste, Kasaiji (2)
Buninge Agricultural inst.

Pilot projects with rural _

health centers

35 cappsd springs;,i 12 dug

< wells, - 22 boreholes, 10

’piped wate.r svstems -

i?/day7
Users
. Total m/day -

" Users’

1,000

22,050

6,655

- Phase 2

375 capped springs
) 35 rehabilitated dug wells
+270 boreholes

4,455

“248,500

' 3 piped .W_até!f;'f A‘BY s teﬁ‘is.: + ? :

8,200

4,870

156,700

LIk
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This project proposes to undertake Phase 1 as its first priority.
According to the funding availability, it ma§ be possible to undertake Phasg 2.
.as well. For the moment; propcsals are based on complete implementation ‘of

Phase 1.

Some 210,550-residen€s will be supplied at ﬁublic distribution points at "
an overall rate of 30 liters per person per day; They will also benefit from
medical, social, administrative,-gnd educational facilities improved through
-adequate water supply.-



"ANNEX 5

DETAILED FINANCIAL ANALYSIS '

1. General Issues

For each project cumponent, the budgets for investment, upkeep,

_maintenance and operating couts 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’ presnnted in
. constant dollars, based on prices in effect in October, 1984

"2, Mechnical Assistance

General coasiderations that define‘the role of tne technical assietance:‘

. gtaff are the subject of Annex 8. In summary, a team of three experienced

1iexpatriate staff members will be made available for five years for a total of

156 person-months of service. In addition, 15 months of shart-term technical

" assistance is programmed.

For the financialyestimates;-provision nas been mede;for eacn'expatriate :
5istaff member to live in the town ‘of Sandoa in a house provided by Zairian
Z{government authorities. After a ten month period, each staff member will be
g{eligible for fifteen days of local leave.v After twenty months in Zaire, the
ZFconsultant and his family will be allowed.to ‘return to Europe for two months
;toverseas leave, with the expenses for air travel and excess baggage charged to

fthe project,

Expenses for air travel and per diem have also been planned for the 4 F
:;consultant's assignments._ The short-term advisors will spend two months in .
fgthe field, with the remaining month set aside for general management of the
vpproject and for the finalizaticn 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. | ;S;EZ:A



Summary Table 1 shows detailed estimates of"-‘ 11 ~"che budgetary posts that

can be summar ized totally as follows:

1 Expatriate staff members' services .;1 osa ;sok
2; International travel 53 ,100
'3 Domestic air travel E . 354,000

BN Vo
dor . . AP

4 Becess bagmge 130,750, 307,500
5. Consultant's per diem 2000

_Total’ 11,171,200 661,500



S TEGINICAL ASSISTANCE (DST ESTIMATE ANALYSTS

g
L maraton of s’

;J?;Pi'é‘:'jbe\ét‘.zféhj..eﬁ:« 5 Srie'af.s, starting fr’ovn'\'ye’a;; J.
Dr.‘illeb .5 'yéarS) 'startiﬁ'g from yéér 1
f:fMechanic..., .3 years, starting from year l
'.:’cOnsultanés. '3 months, a year, during the
5 years of the.project S

,Project Chief.' 12 mnths X $US 7,150 = SUS 85,800
"';Driller. . 12 ‘months x 3US 5 720 = SUS 68,640 ‘
Mechanic: 12 months x sus 5,ooo = sus so,ooo,
;'COns’\)z‘l.btai{‘t"::?;;" T3 months x $US°7,730 = sus 23,1

2. family composition for expat:riate manager._
' 2 Adults and 2 Children
-3, thit costs of international air travel

- ‘One way . adult. SUS 00

T _child. fus - b_f

Round. trip  adult: sus 1 eoo
ch:le. ws 0

-4, Mamber of internatimal trips

Year 1. tne way: 9 Trips: 13‘. Manigers and families .

 Round trip: 2 Tripéi Consultants

Year 2, Found trip:
- Round trip: 2

5%



ﬂ,ieaf‘s;; One way- 3 Trips. Mechanic and family

' _:Round trip' 1 Trip. Consultant - '

.. Year 4.  Round trip..S Trips. 2 Managers and families
S paund trip' 1 Trlp-‘Consultant
;jgéé:}é;;,one way._5 Trzps- 2 Managers and families

; '%'Round trip: 1 Trip. Consultant

VLt

5 Unit costs of international air travel

Kinshasa - Lubumbashi or vice versa-"
a’:{[adult z _;-s,ooo ‘
“enildz 3,000
Kinshasa - nubumbashi - Kinshasa

J":. adult Z 12,000
' »child - 6,000

6.'Nnnber-o£'InternationaltALr Trips
"same aé;thet5§Mbeffof trips citedxin ?art;4;w
7. Unit cost for extra baggage allowance

- 300 kg per tamily on arrival ‘and departure
25 kg per person or 100 kg per family for EuropeiLubumbashi one-way

Unit oost- ‘
Eur0pe - Kinshasa $US .10 per kg
xinshasa - Iubumbashi -jﬂnjzuloo pertkg__

"aeluhmber,of;kiiograms'of”exoeesubaégage{'

Year 1. Europe_- Kinshasal. 1250 Lg

Kinshasa -Lubumbashi 1250 x



‘:Year 2. ‘

Year 3, .

‘Year 5.

9. Per_dlem of

"30 ‘days

69-

Europe Kinshasa 1450 kg
- Ktnshasa - Lubumbashi 450 kg‘““

Ktnsha.sa - Eur:ope 350 kg;‘
L mbumbashi - Kinshasa 350 kg

K:Lnshasa - E\Ir:ope - 250 Xg

Kinsha.:a - Iubumbashi 250 kg

'_thé cdnsulta_n_tg _-

x $US 80/day = $US 2,400 per montn:

Kinshasa ~ Europe 850‘kg,'
‘ nbumbashi - Kinshasa 850 kg

-5



3, Installation'Expenses

The project's base camp will be set up in Sandca; 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 tramsformed into an office (secretary's office, design room;

. two work offices and one: gquest. room),

*Three houses for the expatriate staff,

uresponsible for the work crews, and,
. *A garage with storeroom and workeﬁeb;

The necessary investment for rehahilitating housing and for furnishing
varioue equipment is estimated at USSlB,BOO plus 22,800,000 These expenees
will be incurred during the first year of the project. The annual maintenance
1c°at8 for the 5 year period are 0539,600 and z462,000., In estimating these
costs we took into consideration the following estimates. of maintenance coste

in terms of total investment.;;

Dwellings- '; 103
_$0ffice and garage° 10% for infrastructure maintenance,
E 20% fcr equipment

Lpen

fibétailed‘eetimatee are giuen'in'Tablee‘Z ana'é”iﬁ,théfénaékéél"
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. Table 2 .
.  Estimates of Init Costs for Installation Expense -
) “Totals. .- ..ve
No. Headings - $US g
1. Investments e o me
1.1 staff Dwellings R
Cn Rehabilitation -~ N 80,000 °
. Furnishings .~ . o -100 ,000: .
Refrigerator .. - 500 : .
Deep freezer. = - 600 -
Gas stove o 200 _
Solar panels and electricity = o600 20,000
'Ibtals Sl - 1,900. - 200,000
“1.2 Counterpart Dwellings : R
' Rehabilitacion 50,000
Furnishings B . . 100,000 -
. Refrigerator : e /500 - '
Solar panels and electricitv 500 - 10,000
A 'Dotals , 1,000 160,000
1.3 Office _ S R
Rehabilitation ~ ~ o 50,000
Purnishings -~ Lol 100,000 .
" Secretarial and office equipment 350 40,000
Solar panels and electricity . 600 10,000 -
To tals 950 230,000
.1.4 Garage
Transformation into: dwelling ,
Rehabilitatlcn, theftc protecticn,, development
of the section, etc. - N /300,000
Workshop equipment, electric generator, : o s -
S welding set, mechanical and electrio‘.tools o 6,000 320,000 .
AR :.. L 'Ibtdls ST DR "’6 ,000 - 620,000
2. annual Maintenance Costs oo o
. 2,1 staff Dwellings : o190 - 2,000
. 2.2 Counterpart Dwellings . © 100 - 1,600
22,3 Office 130 2,700, ¢

2.4 Garage - 11,200 94,000



- Table 3

'Global Estimate of Installation Costs

v

-~

Unit Costs

§us  z

1.

o g

"Invesfﬁgﬁf”nvagééhwz-

- Staff Dwellings
‘Counterpart '

o

..

o
+

BWNR

Office
Garage

1,000 .
. 950"

Dwellings =

o ytas ]
<

-

160,000
300,000
6,000

2. M

620,000 -

200,000 "3

LM

';55;7oq5t
8,000

W 950

6,000 .

1,280,000 .
300,000
;:;520;00Q£ 

Investment Total

20,650 &

NN
. 1 d

Annval Maintenance Budaget

. Staff Dwellings
.. Counterpart
.. Dwellings

D
N

L]
Coke

Garage -

-7 100
" 130
1,200

Office o

180 . 2,000

©1,600
94,000 .

/ :¢57°i o
BT

C130°

14

blTotal Maintenance Costs = ..

 ‘217b°?i:7

s
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.',4; Iogistic Means

~ 4.1, Study Material ..

The costs of scientiric material needed to conduct d*fferent field

. studies amount to $US 6090 CIF Iubumbashi. The l*st of material and is costs'
_xvis given in Table 4, . The sum of USS lOO is foreseen annually for repair and

f3ieventual replacement of the apparatus.

a2 Yehicles

. For implementation of its studies and field work,. the project wil1 be ,

',equipped with the following vehicles during its first year

- 6 four-wheel drive vehicles, one each for the Project Leader,
Administrative Agent, Driller, 3 spring-capping crems S

f- 1 truck for drilling crew, fitted with drill and con@ressor

- 1 truck for transport of materials from Iubumbashi

a trailer

1 pickup for the spring-capping crew o

Each vehic’e and truck will be fitted with a tool kit and repair

accessories (cable, jerry cans, pump, etc ).,~q

The total investment anticipated for the vehicle fleet amounts ‘to US$
412,200 Details are given in Table 5 in annex. ‘

T For the annual operating costs of these vehicles, including the drivers:®

wages, lubricants, fuel, repairs,. spare parts, and depreciation, the rate per
kilometer is fixed contractually at: : :

- 50 Z/km for the trucks
40 Z/km for the pickups ,
25 Z/km for the 4-wncel drive vehicles

The monthly number of Piloneters covered is estimated at'

1000 km for a ‘cur-whes] drive vpnicle Ld:r*
400 km for the drilling truck R
2000 km tor the truc . °

1500 km for a piccup

1 pickup for the well crew, with a roof rack, a detachable derrick, and}

b
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ol ey

In order to carry out the program of boreholes, dug well rehabilitation,

1,800,000 2
240,000 Z
1,200,000 2

1{440,000 Z
4,680,000 Z

spring capping, and of town water supply, the various work crews will have to

be equipped with suitable equipment adapted to the jobs they each have

.(plumbin«, carpentry, masonry, cementing, well-casing, etc.). '

'.The'necessary investment foritne first year is estimated as follows:

1 tube well crew 2,000 4US and 10,0002
3 ewing crews. | 1 ,soo 4US and "60,000 z
1.vell crew 22' vf1 000 gus and - 50,000 zi
&3 piping cren '2 000 8US and 100,000 z"

6,500 §US and 360,000 Z .

5’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 SUS and

18,000z,

'C7X
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S. The implementation program

5. Program for drilling and rehabilitation of existing wella .

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 of pumps, requiring
the use of local materials (cement, sand, gravel). ‘

- The placement of 330 pumps on the tube wells. d

The cost of a: tube well ‘is estimated at 15,000 z;
' rehabilitation of a well is estimated at 5,000 Z and 3 350,
Placement of one pump 18 estimated at $350.

The total cost of the investments is estimated at $164 500- and 5,650 000_;;
over the five year life of project. The annual breakdown of costs is qiven in

Tabl e Six .

,A‘

The unit costs of maintenance or the wells begin two years after' installation -
and’ are as follows. Sl

| tube well with pump : fl}SOOx

’ ,000

open well with pum,."

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 the follcming scale-

2500 per tubewell drilled

21,000 per open well reconstructed. .

The total cost of these bonuses is as £ollows:



Table 5 .

. Eetimates of ngistiélﬁeanéi-

"Headings - b Unit Price No. ‘Total Price:
$us dus

d4-wheel drive vehicle - . 23,000
Drillihé.f?gck>and cQﬁéressor 17é¢0¢Q
Pickeup S 16,000
Truck 40,000
?ick-up roofrack + derrick + tank - 'f45;b66:

138, 600

Tool kit for car 150

'_‘:‘ .

Tog‘_}gk t fpzA:.v., truck | -100

- S T R TR

.

Bré own'agcesories" 7250 10‘;

Sub-total 412,200

&t'E;ﬁg
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vTaFIelsix

{annblﬁggnnb"wshp;gSnAnznlyarxopk;gpcgan;

Drllllng and constructlon
materia‘v’ 5 :

Number of wells redone and
ptovlded with pump :

Digging and provislon oE
pumps for wells = -

zS,OOO/uella
‘$ 350/pump

‘of pumps

'j(BSO)/pump

'Annual number of drllllngs  ,ﬁk,k‘

|1?(4052 .

_f;l‘l‘;QOO)}

” "’7..00_0)

(100)

MR

1 500 000

(30)

——————————————;
i S i N

frogth

( 50,000) - 1(150,000) '
|- te0) 1 (100)' 

| (8,000) | (35,000)

so ooo | lso,ooo :

i

1;esd,nooj 1{500,000° |-

iSo,Ood 
(150,000) .

150 000 -
(150 000)

——————————

1o | (1oo) 1

| (38,500) | (35,000) |

L 1430) -

% 5,450,000
- - L (id0) .

700,000

|

|

|

|

I

|

|5, 450,
IR
|

|

|

|

|

|

|

| (49,000)

B o < R

1 | ta3o)

S It150,500)

TOTAL - *:In Zalres
) - In dollars -

|7oo,ooo
1t21,000)-

~{1,350,000 11,650,000
~1-¢38,500):]..(45,500)

I1,800,000 1,650,000 | -

I--(49,000) | (45,500) |

5150,000

e

‘T9X

2.154,000



‘5;2x§princ"0apping Program5g

The object of this program is to cap and outfit 500 water poirts in 5
years. The sum total of anticipated investments is 5,000 000z .oria urit cost
of 10,0002 per spring.- Annual maintenance costs are estimated‘at*l 000y per
spring, starting after one ytar in service. Once the prOJect is established,i

annual expenses are estimatea at,SO0,000Z.

All the construction materials and divers other material inv01ved in the.
capping of a well will be purchased including a premium of l,OOOZ per spring
capped which will be awarded to the creu. L

The annual allocation of investments, maintenance costs and. premiums is’

given in Table 7.

5.3 Particular Works'

In'addition to the well driliing and rehabilitation program,’dhd.the.

5'spring capping program, particular studies and works will be carried-out in
the centers of KASAJI, KAFAKUMBA, DIIOIDIV MUZUMB"and BUNIVGE.
for the studies and their implementation is established as follows

- The. planningﬁ

: o , . STUDY . . JMPLEMENTATION
| VILLAGE * YEAR- DURATION  YEAR ..~ DURATION

MWAYINGA .3 2 .3 3 -
KASAJI-CHIISENGAMA 2 L2 2 4
KASAJI-LUWENO 2 .2 4 . 3.
DIIOLO POST 1 Sl B | '3
KAFAKUMBA LAKE w2 L1 3 30
KAF BXUMBA POST L2 '3 3 res
MUZUMBA S o3 1-2 e -
PIIOT PROJECT L 4 ERR 4
I. A. BUMINGE 2 {,i&:i: 4 ‘5" -

* Table 8 gives for each case the annual estimatesn,fi

' Costs of the studies
Cogts of implementation -
_  Cests of maintenance
which can be sumuarised as follows
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TART® 1. - COST ESTIMATE FOR TECHNICAL ASSISTANCEL *
e ; YEAR OF PROJECT »
‘ y , -
ST T 1 ] ] I T
-~ UNIT cOST - | 1 ; } -2 | 3 | 4 I s - | TOTAL

HEADINUS lunit Jus $ | % Ivo. Jus& | z fvo. jus$ | z Imo. jus & | Ivo, Jus 41 z Ivo. lus $ | No. lus§ | z

| | | | { | | l ] | | o L l e | A [ |
1. SERVICES | R B | | | | [ | i | i | ] i i | |
Project leader|Mo. [7150.] = - |12 |esso0] - |12 |sseoo] -~ {112 |essoo} 112 |sseoof - |12 - |sss00| | 60 [|429000] -
DPriller IMo. 15720 §- - 12 |e8640] - |12 |eB640| -~ 112 - |eesap| l12  |essaol - ]12 - |es640] | 60 [343200] -
Mechanlc IMo. [S5000 | - 12 - Jeoooo| -~ |12 |eoo00| - 112 |eo0000] = 1 =1 - 1= i - | 36 |[|isooo0| -~
Consultants [Mo. [7730 | - | 3 [23190] - | 3 23190 ~- | 3 23190 - 1 3 123190 - | 3 i|23190] l 15 Ji1s5950] -
TOTAL FOSTS | - | - | = [39  [237630 = 139 1237630 -~ 39 [237630 127 ';]17763Q’v-\ 127 |177630 1171 1068150 -
2. INTERNATIONAL TRAVEL I S R Ll _ . »
One way lunit f 900 | - |9 | 8100l =)= | - | - |3 27007 - ) - s 757 | "aso0| I 17 ‘| "1s300] -
Round trip runit [1800 | - [ 2 ] 3600] - |11 | 19800 =-12 -] 1800i - |6 |10800] ‘1 ] 1800] l'22 | 37800 -
TOTAL POST 2 | - | = | - | = [ 11700] = | - t19800 ~ [ - | a500] - 1 = lloedol; = | = | e3o0] { - | s3100]
3. DOMESTIC TRAVEL N : ’ , ' :
Cne way funit | - J6000 | 9 | - jysa0 | - | - | - |3 | - Jiso06] - | =~ | = |I's | =~ l3o000] 17 | - |102000
Round trip funit | - J12000) 2 | =~ J24000i21 | - 1320001 | -~ l12000] 6 | =~ |72000f 1 | - |12000] 21 | - |252000
TOTAI. POST 3 - | = F ="T="1T <"T7e000] = | = T132000 I - 130000] - T ="772000f = T - [az000] = | = 354000
4, EXCESS BAGGAGE .
Europe/Kinshasa Kg | 10 | =~ |1250 ]12500] -~ |[452 4500 | - [325 [3250 | - |225 |2250 | - 825 |e250 | - [|3075 |30750] -
Zalre l kg | - 1100 |1250 | =~ |[12500{450 | - 45000 {325 | - |32500]j225 | - 225000825 | - |82500]3075 | - |307500
TOTAL POST 4 | - l12s00i12500] -~ J4500 [450001 ~ J3250 [32500] - [22.J I22500] . - [e250 [82500] - [307501307500
5. OTHER B T el P . .
Per Diem IMo. lagoo | - {2 4800 |" - | 2 1aso0 2400 ] - - | -8 “119200] . -

=-266630 [203000] ~ 266730 |l7700|' ~-. 250180

.1 Travel and baggage a;e""".l‘ncliiidéé’h'éx"ezflbut 1i:%ed separately In the PP body

7= 194580 124500 ~ 1171200[661500 -

00
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Table 7’

SPRING CAPPING PROGRAM

-1 ! | i I
|[Year 1  |Year 2 |Year 3 |Year 4 |Year 5 IYear 6 |Year 7 |Total
B | | | | | | |
| I. Investment I | | | | | | | o
i Nunber of springa ST [ 60 | 80 | 100 | 120 | 140 | -- [ | . 500"
| Cost at 10,000 2 per sprlng‘" IGOO 000 |800,000 :1,000,000 :1,200,000 :1,400,000 : - : - IS,OO0,000
! 0 A | | -
{ II. Annual Maintenance Cost I ] | | | | i ]
| Number of springs | | 60 | 140 | 240 | 360 | 500 | so0 | --
| Cost at 1,000 Z per spring - | --" | 60,000 | 140,000 | 240,000 ! 360,000 I500,000 (500,000 | -
| 1 | | | | ! | |
IIXIX. Bonuses to RHD staff R ] ] | | | | ]
| 1,000 2 per spring capped’ I : 80,000 | 100,000 : 120,000 : 140,000 : - : - l -
1 S : I




| RasajI, KAPAXUMBA, DILOLO, MUSUMB ; ‘and .OTHER CENTERS .

The;éﬁudy and implementation plan 1is as roLiows:

" costs of the studies

costs of implementation_
costs of maintempance. |

[ R

1 | . STUDY | IMPLZMENTATION |
| VILLAGE o ) : |
i | YEAR DURATION| YEAR DURATION|
| MWAJINGA I 3 2 | 3. |
| .. RKASASI-CHISENGAMA o2z b o2 o2 | .
| KASAJI-LUEO DO SN TR TR B P |
| DILOLO FOSTE L 1 -} ; AP S I .
| XAFARUNMBA LAKE 2 | 1 I 3 | b
| RAFAKUMBA-RIMPUKI | "2 | = SR T SR B
| wmusts (+ mosPITAL) | 1 | 3 f1=2 | ]
| PILOT PROJECTS . S | 4. by |
| BUNINGE.AG. INST. t 2 | 4 ke e |
Annex table 8 gives in each of the above cases annual estimates for

——— i — —— —— ——— D = S A ST P EOmD S S—Sw Sm—

summary of these costs follows:
. N _STUDY . [ IMPLEMENTATION |ANNUAL MAINTENANCE -l
VILLAGE " ol L : : |
| FX(S) | IC(Seqv) FX(3) | LC($ecv) FX(S) | LC(Seqv) |
MWAJINGA | 260 - 26,000 5,405 260 54 |
KASAJI-CHISENGAMA | . 300 [ - | 15,000 | 18,919 | 300 | 378 |
RASAJI-LUEO cCpoz00 [ - | 1,000 | 10,811 | 200 | -216 |
pmoto rost .- -} .~r300 | . | 15,000 | 18,919 | 300 .| 378 l
RAFAKUMBA LAKE [ 60| = | “e6,c00 | 8,208 | 60 . | 8L . |
XAFAKUMBA KIMPUKI [~ 200) - { ‘10,000 | 13,524 | 200 | 270 [
MOSUMB (+ HOSPITAL) -1 1,100 | - | 37,000 |137,838 | 370. | 1,378 !
 PILOT PROJECTS | . w80} = | 18,000 | 16,216 | 180 . | 162 |
BONINGE AG, INST, .. |7 300 | == | 15,000 | 21,622 | 300 | 216 [
. Bt f""»"'— T' L -‘ ' RO l H . | l . '
. - R P R T | S R o
TOTAL : 2,910 } e }152,000 %251.352 ! 2,910 .5},_3,133 :

b)Y



The dollar costs of studies are for the publicatlon and reproduction of the
plans. Annual maintenance costs have been estimated as a percentage of

purchase price of the various systems as follows-,f

gravity flow iiitﬁ”

hydraulic rams 2 %
solar power _ l %

Tables 8 and 9 in annex give_a detalled breakdown by investment and -

maintenance costs.

A total of 160 000 zaires will be paid as bonuses tc the brlgades Jor the gocd
'and rapid implemantation of the atudies and supply systems as £olldws:’

_ Year'L, :45,000°
S\ R Lo el
‘Year 2
= ,
Year 3
4

Year

gOnce tﬁe project work is complete, .annual maintenance costs are estimated at

'$2,290‘and,2126,009.



_TABLE 8 INVESTMENT. BUDGET BY SUB-PROJECT: STUDY AND IMPLEMENTATION COSTS

YEAR 2

E]
W
(o]

ES -

SITE . usé zaires vus$

200,000

MWAJINGA lSTUDY: ]
| IMPLEMENT :
1 C
l .
KASAJI | sTUDY: v
| IMPLEMENT :
{ :
N | N
KASAJI-LUEO IsTUDY:
| IMPLEMENT :
i
|

DPII.OLO |STUDY
| IMPLEMENT: -
|
|
KAFAKUMPA LAKE |sTUDY 3

| IMPLEMENT :
|
KAFAKUMBA-KIMPUKI |STUDY:

: © | IMPLEMENT:
| =
uusuun : T IsTuDY:

: | IMPLEMENT ¢ .
! S
2 e T : l N
:| PILOT PROJECTS |sTUDY :
I B ’ | TMPLEMENT :
1
I
IsTUDY :
| IMPLEMENT 3
]

ATOTAL.
i f"f'l-,rf*" : |

260
26,000

300
15,000

7200

300 Ij
‘-15.ooo | 700, ooo

--10,000 |

1,100
17,000

1, uo‘
~ﬂ37,noo

|

- 1eo‘
~ 18,000

- 300

..'.q_-.-__.__.___._

;:"si‘,—,sgo 3,400 ooo 42,260 |1 ooo ooo

w
=]
©
o
o o o
-1 - 1 .
.........,-;;....;,-g.g,;.;,.g.......r......-.....;.,_..._....................;.....

36,060 |3 7oo ooo : 25 ooo |1 206 ooo
L . | -




TABLE 9

SPECIAL PROJECTS (STUDIES AND IMPLEMENTATION)

IIEADIHGS‘ :

2 l 3 | 4 | 5 i 6

~ousg 1 2 l us¥ | 2 | uss | z I uss | z | uss |z .. I
IT. Halntenance (:oats
| MWAJINGA I_ - 1- | - | 260 | 2000} 260 | 2000] 260 | 2 000 ]
|¥asadx . - - ] 300 j14000]| 300 | 14000] 300 | 14 G600 | 300 | 14 000 | -
IKASZII-LBEO. - oo oo | e = = V= _l=.._._l_2c3 | 8000} 200 | 8000 |
|DILOLO POSTE . .- ‘J14 000 ] 300 j14000 | 300 | 14000} 300 | 14000 | 300 | 14 000 |
|KAFAXUMBA LAKE - 1 - | - | - | 60 | 3000| 60 ! 3000! & | 3000}
|KAFAKUMBA-KIMPUKI - | I - | - | 200 | 10060 200 [ 10000]| 200 | 10 00O |
|MUSUMB (+ HOSPITAL) S |- | 370 |s51000] 370 | 51 000]| 370 | 51000 | 376 | 51 000 |
| BUNINGE AG. INST. - ] - ] - | - | - | - | 300 | Bso000| 300 ! 8 000 |
| PIL.OT PROJECTS - Jile 000 | 300 16 00O | 300 | 16000 )] 300 | 16 000 | 300 | 16 000 |
{ i
|TOTAL II s L3 |1 600 {30000 [1 270 [95 000 |1 790 |110 000 |2 290 |126 000 |2 290 |126 000 |




TARLE 10 . .
SUMMARY OF INVESTMENT CosT

T D

| YEAR I K o k3 Sle | s | |ToTAL |
-+ S 7, e 1 1 L |
| | . R R S b | e |
|NEADINGS | -uss o S N I z | vsg | 2 | uss |z b
i - | - B RS l | RN R
| | | Y i G B 1 | l | ! T
1. T.a, . | 266,630 | ©203,000- ) - 0| ] 94,500 ]194,s80 | 124,500 11,171, 200 N 661,500 |
l2. Comstruction | 20,650 12,800,000 - B I - I - I - I 20,300 | 2,800,000 - |
I13. Togistics | N EE R N | I I | | ]
13.1 Study material] 6,090 | - -~ - - , - | I - ] - - I.. 6,000 - |
13.2 Vohiciles la12,200 | o R I e e | - | - | | 412,200 | - |
13.3 Tonls I 6,500 | 360,000 | I - I - | B |l - | I - | 6,500 | 360,000 |
14, Work crews | ‘ | | | | | | | | - | |
14.1 prilling+wen I 21,000 | 700,000 |  13g,s00 1,350,000 | 445,500 l1,5so,ooo.|449,ooo 11,800,000 | 45,500 |1,650,000 | 199,500 | 7,150,000 |
la.2 Springs I - | 600,000 |- | 800,000 | - 11,000,000 | - 11,200,000 | - 1,400,000 I - | 5,000,000 |
14.3 Piped supply |751,590 13,400,000 336,060 | 3,700,000 |342, 260 l1,000,000 | 225, 000 11,200,000 | - | - | 154,910 | 3,300,000 |
Is. Training | 13,800 11,136,900 - 11,136,900 | - 11,136,900 | - l1,136,900 | - 11,136,909 | 13,800 | 5,684,500 ]
: l l l | l | l I | l ! l |
|TOTAL 1798, 460 19,199,900 | 341,290 17,263,900 1337,940 14,849,790 |267, 080 15,431,400 | 240, 080 14,311,400 11,984,850 130,956,000 |
| : o |
ITotay 1798, 460 | 248,646 | 341,290 | 193,619 (337,940 | 131,067 |267,080 | 146,795 |240,080 | 116,524‘11,9eg.aso I 836.651 |
,”;:“‘{h nsg) - . : T ‘ ’ ool . DLy e . l C
o o IS e _ S f -
glrdtal,(us$)~= .—'l‘,ﬁ1.947.1os 534,909 ) 469,007 I 413,875 | 256,604 3 o |
b e e LT B SR : R - 1

Ah)


http:14,849.00

TABLE 11--

SUMMARY OF OPERATING AND MAINTENANCE QOSTS

| s o i N 15 2] N
IYFAR -7 2. 13 | la N 2 |
| ’ Az | I i R o
| i N | e ot sl |
INEADINGS : oz | vs$ | z locusg i g e uss-,; 1
| K | Bl | | | o | ik |
Ii. T.A. . o | R | - 1 < 1 - | - | - | - i |
I2. Construction | 2,700 | ‘115,500 | 2,700 | 115,500 | 2,700 | 115,500 |10,800 | -462,000 |
13. Loglstlics o B | | | | ! | | | SIS |
I13.1 Sclent. Mat., | = e 1 100 | - | w00 | .- | 100 | - | soo | =)
13.2 vehicles o s l4, seo,ooo | |4,680,000 | - 14,680,000 | - 14,680,000 | - 123,400,000 |
13.3 Tools I I 18,000 | 325 | 18,000 | 325 | 18B,u00 | 325 I 18,000 | 1,300 | 72,000 |
14, Werk crews I [ | | | | | | | I |
l4.1 prillingtwell |- = I - | I 100,000 | - | 2e0,000 | - | 4%0,000 | - | - 870,000 |
14.2 Spring |l - | 60,000 - | 140,000 | - | 240,000 | - | 360,000 - | .800,000 |
14.3 Piped supply |- | 80,000 | 1,270 | 95,000 | 1,770 | 110,000 | 2,290 | 126,000 | 5,930 | 411,000 |
I5. Training | I - b | | - | - I - - | - | .- |
: I 1 L i | | | | | | R |
|ToTAL I 100 ;. g|4 953,500 | 4,395_.I5,14e,500 | 4,895 5,443,500 | 5,415 15,789,500 118,530 . |2 R
' LJ: P P PN o T "’2::."..,' "v-v - ‘
lTotal L e 1133,a7a;l;4,395“3|3;139,149 I 4,895 | 147,122 | 5,415 156,473 |
“.ln US$) Sl S s . . LR '
»qutalx(usﬁ) 143.544 i 152,017 1 -iir161,e88°



'TABLE 12

SUMMARY OF.BONUSES -FOR ZMAIRIAN. STAFF

| A ‘;; 3 e R .A:_;_,v ] o N P ——
| HEADING 1 T2 "3 4T -5 oy TOTAL .5 |
| l l_ | - I 1 |
I , | | oo S | : M
1. Prilllng crew ,I 20,000 : | 40,000 -:.| 50,000 | 55,000 .| 50,000 |;-215,060 - |
2. Well rehab, crew | .20,000-".| 30,000. | 30,000 | 30,000 ‘| 30,000 | 140,000 |
3, Spring-capping crew | 60,000 | 80,000 {100,000 |120,000 |140,000 | 500,000 |
4. Speclal projects = - | 45,000 | 40,000 | 35,000 | 40,000 | -~ | 160,000 |
| ‘ : | N : i N | | |
| R | . A i i S
| TOTAL: |145,ooo :. 190,000 -] 215,000 " - |245 ooo |2zo 000 .1,015,000 |
| e 5 L3200 AR AR




Year
- Itém

Investment

Malntenance

Bonuses

TOTAL

_1,047;166

L4

*: 126,586

g
3,919

1,177,611

137,603

N

534,909

.

[y

5,135

677,647 —.

{PRBLE -13°

469,007
143,544
’v ‘5;B1ii

618,362

572, 514.

356,604

2,821,501

$7721,638

(824,438 3,570,572



ANNEX 6

‘Datailed Fconomic Analysis

‘Five general_categoriesjof.benefits,arefdistingnished‘in thisfénalysisri

a. Time saved fetching =drinking water;
b. lnproved health;
- o Improved care at health centers;
d. Post-project work by governmental teams trainedfand equipped:by the .
project; and S A '
e. Prevention of misallocation of laboﬁfto ﬁrﬁanfaréaa.-

Aﬂ?ﬁgime‘Saved Fetching Drinking Water

The project would bring drinking water virtually to the residencee -of
188,000 rural and 30,000 urban dwellers. The following assumptions are-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,

fiii.. The average distance of such trips is reduced by two kilometers,.
;rrom over two kilometers to less than one kiloﬁgt rr '

;1@., Trips are made at a speed of two kilometers per hour;f

: The value of the time saved for those who fetch water ranges “betwean:
iz. l and z. 5 per hour.

On these assumotions, the total value of time saved would be in the range
betueen z. 218,000 and Z. 1,090 /000, or roughly 46,000 to § 424 ,ooo, per L
year. The most difficult assumption is that regarding the value of time., The

;ends of ‘the range chosen each represent an actual wage rate paiad to unskilled
“labor in the regicn where the 1r03ec* tares place. However, thare are many

problacs with using such an e~timator. To give just cne example, such wages

(gl ¥



‘are paid to adult men for fuil-time contracts, thle the labor freed by
reducing time aezdad to fatch water would be that mainly of women and children
Wwho otherwise werk mainly in 2omestic agriculture, marketing, and household
tasks. In any case, the us:er and cof the range amounts to about one dollar
per day, which is in the sommen fange for agricultural labor in some pafts of
the developing wo:“a, while the lower end of the range is much too low to
suppcrt a person, although it nignt ke 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 héﬁpi&;&

' B. Improved Health

The parameters needed to evaluate improvements in health resulting from;
access to more and better water are not known well enough to compute a
fiqure. Three types of benefits derive from improved health a hicher quality
of life, increased labor supply, and decreased cost of medical care soucht

(ceteris paribus). In each case, valuation would require knowledge of, at

least, the reduction in incidence of disease due to the improvement in water o
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 needad 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 theff
project. The values of medical services, labor-time, and well-being would be'”

very uifficult to assign in any case.”f

 Therefore, the analysis .'szqés,,n.ot.-.at'tér’néti;ifc value this group of benefits.

Co""Improved Health Services -

_ Three major health centers are presently equipped with gasoline- or
d.esel-ﬁOdered g xerators of °lec:riciev k Phcto~vo;+aiﬂ eauznmnnt to be
cupplied by the cra;_ct would supplant the fossil-fusi genera Tors, -cwerinq
water systerms, at 2 saving of 35,000 ser vear ih cperating sost aL nacn

15,000 per vear,

{‘o-

facility, totalliusg



-80-
Increassd supply of water e h.)épj.tf‘- is v AT 1::esent,

. they are aola to accuire onl rbﬁu- one u‘ir;' by
g . > 0y TR

fﬂuthV

toilettes, aud so fr'r""r. Clack "'"l‘tt:r i; nm:.‘.der.-d anaof thnf, m:t se::irt.., -

constraints cn the q"ilJC/ of n;.a’ car 5-Tbéﬂt&fée”hos;:tals”haue about,;

300 beds each, with an avarags uecauuncy re.o of 75%. .“he alue‘ef the'

'xo..pitals suarvices id 'estiar.’---::; o =ve.am. 5 per ‘»-'o-d 1_( at ov-pun

that valus is raised 9 il by srovi iag fcf c.eo 1at “’ -*o* suppl ie’s '; e
value of the improverant in healh ea re in hco-vitals wo-..ld e almest .g250 000

. per year.

Four secondary centers would also receiva greatly i ‘nc*ea.,ed .;'v:rml‘bes o=
safe water, The centers have altogather about five hundred beds, reventy-fivo
percent occupied on the average., If the improvements’ 'in water supply raise

the quality of service from an assumed 57 50 per bed-dav at present by an

assumed $0.50, the total value of the benefit would be abcut "'70 ,000 rn-' ye.

D. Operations of the Department of .Rurel Hyérnulics

'I.‘he project would train and ﬂquip teams of the Rural nyoraulic.» Dz.vision

to continue the project's work of drilling new wells. Hoaever ‘. th.e caoac.ty .
of much of the equipment will be considerablv dininished by the end of the

_project. Fm'thermore, it is unlikely that the governmen~ woul d be aLle to. ‘. .
finance opera tions at full capacity.

, If the value of the benefits from the project's outputs were givo.n, one ,
_could attempt an evaluation of replication of these benefits by the D visicn '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 completlcn of AID ]
funding. However, as explained above, the benefits to be replicated cannot

'yet be evaluated.,:

‘E. . Improved Allocation of Labor

‘Oe of the principal reasons cited by-young people leaving rural 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' backwardneswe‘wfi

" the people s minds.

It is poSSible that residents of rural areas woulc be willing to emigrate

P AL B P . -ll

to cities with more amenities even’ if emigration implied abandonment of

7‘."‘. \’:.

;jsuperior income-producing assets or oppo*tunities in the rural areas. Better
~access to drinking water might therefore result in net gains in the value of
)verall output, as superior opportunities in rural areas would be exploited

rather than abandcned.

However, for lack of any idea SE the orders of magnitude of emigration
..averted or net gains in value of output per resident retained, no attempt is

;made to evaluate thls expected benefit.

:F. Surmary -

o Relatively few of the project's expected benefits. can be evaluated with
the information available. Those henefits 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 expensgses by AID totallling $4 million e
over five years. (Expenses incurred by the government and by participants are T

So

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“eiist"nywhere in the
developing world, the information needed, as described above, to inform the '_
selection and design of potahle-water projects through use of comparisons of
costs and benefits. Nonetheless, potable-water projects will in.all .
probability continue to be funded._ This indicates that the present project as =
designed is justified in including economic investigation in scheduled i
evaluations, in order to attenpt tc £ind information needed to *mprove future

projects,
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Mu.bumb/xapanga o

Poste/Ntit

#|. schools R
" |dispensar:s . - 5 o
" {hospital, majer secondary .-
- - medical cox:\pl-.-.c, le}_:.rc.aa-

I. Kapanga Zone = Maant Yav c‘.z-ﬁ‘.ecti'i:-3_z-~
N . . i€, Aot T . . . .
Uni. 0 |Pemulatien (fae, 1333 "-r)""\’l"'/'..-a
. A T ' R . g

Collectivity SR . Sy
Mrant ¥av e S B

I 1

o SRR FEEEE

Towns R R e :
_f—mlamb : R {I2 "ispens:.c..rs, .;econr’a*'y -

R

1.
2.
3.
4'

5.

6.
7.
8.

9.
10.

1l..

12,
13.
. 14,
. 15 A4
16,
17,
18,

N P
~SB
e 4 e

[N
34
-

[O]
)

bo 3t
e
L]

3
N G

. Chal

Chanb
Chibab
Chibalak

Chitazu

Chivund
Chiying
Dinying

Kaleng
Kambamb
Kambanqu
Kambundu
Kamwang
Kaninciin
Masak

Mpand a Kalend

Mpand a Mwil
Makamwish
Mulambu

‘Musumr-Xakes

HMutonbu ,
a Chibangu
Yrant Chinan

complex | rium, ‘2 wissions, 2 admi-
: | ~nistrative c rters,
- ] ‘sechools .
SIn
- [
Villages )

- |dispensary .
|dispensary -

|diszensary

~"|dispensary
“ldispensary, *:er'ordary
"l schoel, - :
- |aispensary

- |dispensary :

. |dispensary, lower

| secondary' school
[ .
Idisper‘sar v

‘ ldisl:cnsary

|dispens ary
ldispensary

ldispensary" »

,lower secondary "cnool

e ldi-»pm:ary

- — s | v aev e —

,,‘,.é‘% ;
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- ls Sandea "

27. HNtembu . " |dispensary

28. Rubwiz N .. |dispensary

29, Samaband . ' idispensary

30. Wan a Mutombu L R

' . LI o I ‘ .
Total population © 46,325 In ospital, major secondary ‘
(towns + villages) pneiiE .} medical center, 16 dis=:- .
ERME e | peaearies 2 ‘

II. Sandoa Zone % o

Unit ~'|Population (Dec. 1983)  |Remarks - .

- o

Zene | 106,780 |

Kayemb Mukur N e R R ' :
Collectivity .I" 18,083 S ldispensary, maternity annex,

. 1) i “# | lower secondary school

’ . ' - a4 | : Do -
Villaces 2 . 1
~1. Chimikind sk 1 360,- -

2. Dizungwe ) - 269 “

-37"Kavul a Masamb o | . 346" 1

4. Kondoluela o - 775 B |

5. Mbangu | i 552 o P

6. Mpiana Tenge ; | fg-,lﬂi468'~.~ rffl. .

7. Mvant Xapuku I 973 - N
- 8, Mwene Ngizi 1 706" B

‘9. Mwene Ngizi A - 468 Y ke

- Asangani | : -

10. Nswan Kambur N P -

11. Ulamb Tl 384 L

Total 6067 e

Rumang Collectivity 26,227 - R P
Towns IO Lo e

|hospital, secondary schéols:',',
| leprosarium, administ.ra-
| tive center i

Villages

1. Chikuru .

2. Kabimbu

.3. Kamulemb
"4, Lukongolo

« Matang -

« Mvad Tshiwund

« Mwin Dilombe
« Main Ivand
« Mvin Mem

O ® g9 oW

l

|

|

|

|
o .
b 768

N

|

I

|

|

l

|

I

. .518 |
j; 743 °
.343 7
- 706 -
445 .
<280
745
836

. .-y BN
——— vy | Cne ey S — e e
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“Uniz - ;Pomlaurn (x.ac. 19_3"3_;"

. 10, Mwin Ming .

1i. Ndolo RN
12, Nfumu Ulauw
13, Ngang = Mutok’
- 14. Sangomba = ¢ ‘
15, Sawamka B
' 16. Sona Mure . B
17, Zimbola

Total population

Chibamb Collectivity .

'Ibwns )
1, cl Chihamb

"; PSS
PR
R

Villages
1..Chimbung
2.:,Kamapila
3 “Mbaku

Chirungil

Total

~ Chipau Collectivit.y’: s

Towns . ’
1 Kafakumba Poste

B Villages
l. Chal

s+ Z¢ Chifung
.. 3. Mupwelet
- 4. Mwin Iyamb
". 5. Méin Luweu

6. Ngongo

i 'Ibtals for Sandoa Zone f
"an |
,own

106,700
6,154
50 126

|
|
|
I
|
2w |
|
|
I
|
l
f
4.4090 ;

(’\C' (



III. Dilclio Tone

Tenomiration

Zona '

Provisionzl Totals.

Towns:..
Villages: (150)

Outskirf;}

et -

Ot
g,

Xy

o




RNNEX 8
L | FROCECT AuMINISTRATIVE 'STRUCRU: 2

The .:.mplemen..at;cn cf ""-‘ ""udies :m:! .or" pz.og':“m (borf.:k“ lgs . well
rehabili atinon , s ...:u- capo'";;j vz-..er su ,rJ." develu.me" ‘. pilet ; ‘Jj“C‘tS in
conjunct-m with rurali h..-l-"' c nts 5, and o.:.ked water,..x.-)pliet' ‘-f' certain
towns) re q'.:.res techn-t.al assis::n..cz for tite, 5 year u.zra...mn of L.,e project.

This assistance is made up of 3. n.*::a‘.riat.. sk g
one projsct lea"ar

_one c‘.::.lling tecrnician

one nechanic

1\ Zairian counterpart drawn from t‘le Bzreau of Pural Pydraulics will be

paired with eau:h expatriate team umbex. After the de"&: ture of the expatriate
staff,. the national. staff will talre over tha continuat.o*z of tho projnct in

the three zcnes. A Deputy Proja.cﬁ”adec, r»*;.‘.esenting the head of the Bureau

of Riral Hydraulics, will at that time take over all aaministrat;ve’a'n'd !

financial tasks., He will also manage all the Zairian sta allocr ted to the

different water supnly work ccaws, garage, and office (secretariata, studyi_ -

office, etc.).

There are 6. ai'fferent crevs, namely:

‘1 borencle e, responsible for the & illing progran.

2 spr:ing-czpping crews, reaponsible .hor .i.m_:_:..ovex1u=.n..s_jl:i‘o'_se'al».’aggd(i
p:otact sp::!ngs

1 pumn c.nd maint:cnancp crenr, esmhﬁb‘le 'f;‘ai"f:yl.nsf:;'ll‘f .m;_\. .md

follow-up mzintenane

- - =ik 3 3 T e
1l zpacial mroject sz, wesroisibla for siped wathr supnls

sible for rengiating existing wells and installing '

7o

"
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isv-*

Each crev will b de led ‘)y a Zaizian manager Wi ..h techni\:ﬂ‘ uaLimg, :
also drawn from tie mreav ol zu"al Fyi. zrlics, who wlll a.ssa.-'- responsibility
for thes work and t.O’lQU.Ct o" *13 r..rson..-. ‘making uo i-he cre". 2ua borehole

C):'EH will Le dir'* .—:; oy thz ..J....l.mg sechnician .v..‘.f Wwill, during the first
te.rm of the pro;cct cnpce: & nf)- 7airian ‘tachaiclacs to receive 3 yaars' K

. training to becox.e ‘experien- 2§ f:iller-:‘.".:apable of 'drilling Lorznoles and
mainta;::.ng and rqoa:.r.ng ‘..‘. “he dril..mg equipment. They will ..'nerefore be
capable of directing two c:r:'.'«.-s,. one or bcth possibly operatineg in 2 different
" area. . The mechanic Wwill likevise trai: a Zalrian mpc‘nanic) wic must after 3
years be capable of nai'zta-*x ng and repairing the entire vehicln fleet as. well
as all other equipment, and of managing the garags." .

L.

- The admini.;t.rative structure may ‘be s‘:etcheo as. follows : -

st T Ak e

Rural Hvdrauli s’ Director »

| Project leader '

Froma ted'mical”and_’_ﬂnancial poinfﬁ' of view, the reaponsihility for ‘theff;
project will ‘be inmmbent on the Project Loader 1n Sandoa.. ,

' As for administrative and financial questions, these w:.ll be dealt with v
" under the joint responsibility of the Projoct Ieaoer and Deputy Project v
Iesader, All documents bearing on these questions will ‘be signed by both the
_Progect Leader and his deputy. The same w:.ll apply to all transfers of funds

: and bank checks., A account will be opere § €0 this efs t at the Banque

Ccmmerciala "=i~'oi..e at lts Lu.:mr....ashi c ce, The risht to sic¢n for this .

acceunt will be g:=n 23 onl 1 ;; hese two sanagers, with ciecks drawn only -
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when eigred b" o-tnﬂlcor”pajmenrs at nraea for loral pnrcan,_ of materials

and equipnent, Ln ac~ount wzll liPeWLJn r*'ooened a“ the Eaunte Commerciale

Zairociss s at ts kinsxaee of iin . Twr' gtz tures will also oe nq~essary here,

tﬁose oF +he hc=e o: ‘he "u:eaa o-;nu"=n Hee .iauli": ard of a Ainshasa

LU

representa ive e A_ub.ff

) All purshzse 5“'.a orders u.ll bs ‘made only ‘by *nterne1~ urdxase order, o
countersigned by tha °roject Lea_er ‘and tha Denutv P*o:ect Ieaeer and
addressed eithe* to the head oi tnn mt-; ’ 'Rura1 41draulirs or to a
representative orf AIDR in Kinshasa. Tha 8420 princlnle will apply to all '
orders to be placed in Europe so that the Project Leader and fiis deputy will

be conversant with all the various orders ‘surrent or pending.
The European office of AIDR wiJl hendle all oroers, insurance, and ,
'reception of equipme'x L, a.nd dispatch tho same to Iubumbashi. AIDR wilJ draw up

a monthly report concerning°

the state or pending orders

'the expense ‘incurred for the abo*Jy*'

the planned expense for the. com.ngnauarter.

In the field, delivery will be overseen by a specialised local’ agency
established in Lubumbashi and approved by USAID. Transportation to Sandoa
will be by project trucks. The Deputy Pro*ect Leader will then take delivery .
.of ‘the material, inventory it, and place it in stoch 1n the ‘warchouse, Each
type of equipment will be entered on a record card, Fach crew hlll simil=rly
hold stock cards for all material reoeived and placed in the field. These
. cards will be kept up to date by the head of the cred. ' -Annual inventory
checks will be done by the Project Leader, with visi ts to ‘the worksi es wvhere
'rthe material and equipment has been placed. It will also be his g
“5responsibility to carry out randcm checxs. The Deputy Projeot L2ader resident
vat Sandoa will exercise his powezs under delegation fron the head of the
'Bureau of Rural Hyeraulics.’“v -

.



‘ywill tra. s-xit to UoAlD a.

report on their activity, including the follow.ng_headings._.__,_,

»the'e'tate of work p):ogress, by crew‘ andbyjob 1:;
Lhe list of equipment installed
expenditures and estizates for +he fcllcwing quarter""f

an. account of water euouly imprcvements complete

o, . 1 BRRS . ' 1

When.a water supply has been imprroved, it will be placed under ‘the . L
‘responsibility of the village Water Management Ccmnittee. ’i‘his committee willi
comsist of about ten village residents, users of the water supply. an account'_f‘
:describing'all equiment provided and installed will be signed by the -
President of the Witer Managemen.ﬂecmmittee and the Deputy Project Leader.
All water supply izrprovements will becoms property of the looal comunity and

not of the Bureau of .Rural Hydraulics.

. The upkeep of this :Lnfr:aetructure will be assured by the project until
'Year 5. Cne member of each Water Management Comuittee will participate in all

loca.l activity so ag, to be able to continue maintenance in the future.

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 eum
total of the investment mde. The meney thus collected, from the end of the
first year in service, will be the responsibility of the local Water o
Hanagement Committee. Thus a financial reserve will be created each year,
which from' year 6 will provide for continuing maintenance, puxchase of spare .
parts, and possible fees for a more highly trained pereon in the general area
responsible for maintenance beyond the capacity of the loca.l mter Hanagement
. Committee Tepresentative trained for routine maintenance by the project.‘:

on termination of the project, all equipmen.. and cperating
infraetructure (excluoing improved water supplies themselvee) will be handed.”



over. to t.xa Head ', ::}a".;:epor:' . rendered-in'

tfa au.e-':\_ of Ru zal: ydram.ic«s'

good r.na r.u.e fo_ ..}.,f,"v-ill be. «..':a*m uo a:m-s..med by

iy

‘Tne head of ‘the Burezc Of. Rural Hydraulics:

v'rha Projeo-s: teader,

The repressntative ol LSAIM/Kinghasa,

/7. X
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ANNEX kX
'TECHNICAL ASSISTANCE TEAM IROFILE

- GENERAL ISSUES

LAY PR Vv PR

From the project's inception, technical support will be fielded for the
. . RIS TN T e

management and implementation of various actions.. The technical assistance

staff will consist. of three expatriates who will remain in Sandoa for five

: years. The expatriate managerial team will consist of:

'one"pr‘.o‘ject leader ‘(5 yearsl ’
one experienced driller (5 years)
one ‘mechanic (3 years) ..j';._._.f,_;’_ '
; cne administ.rative assistant (locally-funded in zaires

T et et

o for. five years)-
. Support and coordination missions are scheduled annually for :
specialized consultants at the rate of three months a year. '.l‘he total
- duration ‘of the tedmical assistance services is set at five years, including

'consultants services.

The main tasks of this technical assistance staff will be to-

N - wis
™y SR

cewd

1,  provide the financial and technical management of the project

:'2. .‘..v_carry out the ‘studies and direct construction in the field C e
3. direct, advise, and supervise the work of the various hydraulic crews
4. provide all project logistics. auto transport, materials and equipnent
5. see to the completion of the programs of all the different phases ..

......

;wcrk according to norm.)

6. train 2airian counterparts assigned to the expatriate managers

e . St e At



2.

=92

DESCQRIPTION OF JOB PROFILES AND TECHNICAL ASSISTANCE TASKS '

: management and in the administrative and financial cootdination of a*

,have five years minimum experience in well drilling. The drille' shou’d :

2,1. Project leader

This university-lnrel team member shall have training in hydraulic
engineering and be specxalized in rural engineering with work experience

in ILDCs for at 1east five years., He shall aldo have experience in ;5} '

development project, Furthermore, he must be willing to adopt "hands-on"
:~In

approach and be able to live in the field with the operational craws.
terms of linguistic abilityy;he must have basic knowledge of kis»ahili.l?

The project leader will be principally responoible for the generalﬁ
management of the project, and for the programs, studies and wor‘cs, for

‘the financial management of activities: and for the performance of. all.

Iogistics.

He will also supervise the activities of the various operational
crews. He will be responsible to USAID 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 years. =

2.2 The Driller.

. The driller ‘should have a basic technical education. He should also}“

have completed several well-borihg campaigns in’ developing countries. ]
will also have basic knowledge of spoken ki swahili. Before joining the—fi
project, the driller will have a one-month apprenticeship at the factory :
which will supply the drilling equipment.’ While in the field, ‘he miast:

ialso be capable of repairing equipment breakdowns and of providing routinn

nnintenance.

His main task will be to train two Zairian dril‘.rs wnila ,
simultaneoasly car*ying on drilling programs.. He dill reoout dire *ly *o B

the project leader, Tha duratlon of his services is to ba ive vears.

73X



-Za:Lrian mechanic. He will report directly cn all ma.tsrs to the »pro'jec

Y g3

. Mechenic

[#]

. 'I‘h's tsam membheas: mcu":. ‘*we a diplouu in elect:: city and ¢enaral

. 'mechanics and a ~".:.:-us\.ge c: ..ors and. all tvpes o um:s. He will be

cirarge of repairs U c ma..n::."\rr‘ ce of vehici-.s, varicus ..vpes of pumps, and
all other chani..c... an.i &1&.'.:1_1011 equio-'ent (sola.. ':anels batteries, S

etc.).

' Be will have at least _five vears exper ience in e ...mtive nnc'!aniﬁ.b
He will be capable of managing the spare pa..ts s..ca’: Zor vehicles and El
pumps, os 'carrying out various ' .,-)a.irs in tha fiel:a u.: ing his |
truck-workshop, - For the maintenance of the arillim. ecuipment and.:
accessaries he will ha..rn a two-month apprenticesh n .xt the factory wh‘dt
will provicde the drilling equipment,

.t

During t.he periocd of his services, set a.t thren vears, he will 1=a“

" leader.

- 2.4 . Mdministrative Assistant

The Administrative Assistant will support the 'r.R tzam a.nd the project

in all matters of admmistration and logistics, "‘his wi’l include data.

co] lection, files maintenance, communications, rcpor‘-*'a, rout*l.ne liaison

| with other organizations, materiel management,, local p:ocurement support,

and prcvision of clerical services. '.l‘he Adminz.st:ative Assistant will be
recruited locally.

} 2,5 Advisery Missions

&di year, three months of consultant services are to be provided by
an experienoed engineer £rom the PVO manage. ial staf.., who will be ‘

”re."pcnsible for providing t=c."mical assistance to the different p"oject

staff members. Thesge sc"v* ces will be carried out ‘both 2% the PVO bcma

office and in shaba,



=94

A one-:xc'tth cr»t;u’.sory Supervisor"

made annually, a-x... u:.:*j ;n obliga'-or,' liaSis. -The malu oals of t‘l‘s:,ﬂ isit .

. will be' .‘ v ' * ‘ et oY L

- to cner-‘c "inv !:1"1"3'.'” aqd 'vacoct oomple"nd wcrk‘

- | to dr"ff a crivical repoy.f o oompletei wcu:k

=~ to de*me.t‘he Qc-'. program sz the, following ye! 1*;:;.-'.'::5-' PERE _
- tc draft and j' :if_{ tha budgat for tha v,‘ollca :15 vear 's: ”'o:grara' L

-  to resolve all administrative e, financia" and tec.'n‘cal rrahl ©isS

.encowmtered cduring project wplemeni.a‘-icn wim USAID and tha Bureau of

maral Hydraul ics

:z""c_,ect areae will be :

=" ‘to compile an inventory of:' all t:he equi;nent an"' coods n‘anaged by the

PvVoO, accounting ..or equipment whim has bem i~etalled durin.g th -

N course of work

AR ,"-"rhis m:l.ssion will be plarned by USAID and perforred on ite - equ
l:"or this purpcse, at the time of the presenta ion of. r'andidaci. , the PVO
) 'wi.ll designate the Project Coordinator at PO headqx 's.;' O AT

In addition to this annual visit, services can’ "be ‘zrovidea by L
specialized engineers and permanent nembers of the PVO lield st.aff for
: ?‘specialized studies, These support missions will be Jv..sti‘ied and
‘graented beforehand to USAID.

At headquarters, before beginning the «'ork, the PvD's technical - ;

services will examine the Project Leader 's field studies. The...e reports
A fwi.ll be finalized before being submitted for approval to USAJD who' w:Lll
";notify the project leader of agreement to ptriorm work. The PV o‘ho_me,
A.office will also have the responsibility to order, receive, and record

f;.-"receipt of equipment and logistical raterial seat to iuhurbashi. 'I.'he PVO,

f.fwhich will be responsible for furnishing technical assistance personnel,
ffwill p:ese.nt to USAID the detailed curriculum vitae of each candida.te.

\The PW will also p ovide profeas ional rizuwfs of c':a.m tants sent _on‘
famual superviscry, cocrdinating, and progsatming, :n.‘.:.:ions Szr field

',activ itlas. The PW will furthermere provide follew-uy of the zrojact

from‘ 1ts home officz,

74K
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The candic.s.c" es of ts.e expatriate coordinator and s*afs ne"tbers wz..l"f

-Vbe e\nmmed Ly the apprr-'““.-xte IBAID officials who will .‘.'xdfea.te thei. ;
‘ agceament or refusal of £ i"divi:lua’ oossier The BUG will See‘c Lo
present at least twa othar candidac:.es for each iejectad ‘a\r"-', a.nd U"AID(:;‘

»will designate the candiel:e to be retained. |,

3. PLACE OF ASSICMMEIT CP TIOTUILAL A 255 ST?—.‘JC“ s'*'r."s'

: SANDOA. “This

. All expatriate staff members will bu assitned to the town
' choice is justified in that this toﬁnz

V- _~has a central geograghic position from wnic:h prinoipal roa.!s

tovms of Kasaji, Dilolo, and Kapanga. o ‘

.-; _~ has a nearby air.,trip allcwing urgent \.eliveryofvariousequ:.pment an
“ other services by licht plane, - - R |

| - '~_j has available living accomodations with water p:'ovid.ad ’oy 'Q:.uIDESO
:". The following infrastructure necessary for themanagementofthsprojact

.will be located in Sandoa: I ‘ | -

- .a house containing several equipped offic‘es“
- ’*‘a warehouse for storage of logistical equipment ano accessories

- “ a workshcp/garage with two pits for chec.\ing an-'l me.intenance of all

vehicle undercarriages,

Z‘:'f._m.ectrification of all living quartera and other project buildings will be:'v
T},:rov.i.éed by solar panels, - The living quarters of the expatria £ staff will be:,-
furnished by the prOject in a reas onable manner, while providing the following“tf‘

essential equipment: - o

- complete furniture of local fabrioation for a’ fanily
T- refrigerator ‘
- a deep freezer (kerosene-powared)

.= a cag stova
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