CHAPTER 3 IMPLEMENTATION PLAN



Chapter 3 Implementation Plan
3-1 Implementation Plan
3-1-1 Implementation Policy

This Project is implemented in Sonthera Province of the Republic of Zambia under Japaun's
Gr_arit Aid Assistance. The Project implementation concept and schedule should be
decided after due deliberation on the construction period in the Japan’s Grant Aid

Assistance. Figure-3-1 shows implemehtation system of the Project.

The Department of Water Aﬂ'airrs' (DWA) of the Ministry of Energy and Water
Dcvelopme'nt (MEWD) is the executing agency for implementation of the Project. As the
executing agency, DWA is responsible for the entire procedure from the detailed design to
the procurement of the equipment and materials and the construction of the water supply
l‘aciiiﬁes. ‘ﬁrlhermore., DWA is responsible for the promotion of community parlicipation
and hygiene éducation, and institutionalization of the user communities in the form of
. establishing and managing V-WASHE committees, which are the prerequisites to achieve
the proper operation and maintenance system for the water supply facilities.  After the
conclusion of Exchange of Notes (1/N) between both governments, a Japanese Consullant
firm will enter inlo a conSultancj? agreement with the execuling agency regarding the
Detailed Design Study, tender documents preparation, assistance for tendering done by the
executing agency, supervision of procurement and construction work, and technology
transfer. As a result of evaluation on the_ tend-ering. -DWA will enter into a confract with a
Contractor. ‘]n accordance with the guidelines of the Japan’s Grant Aid Assié[ance, the

prime Contractor shall be a Japanese firm.
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The Japanese prime Contractor executes following components of the Project within the

specified period based on the contract under the supervision of the Consultant.

@ Procurement of equipment and materials and delivery of them to the specified sites

@ Repair and maintenance of existing equipment

® Construction of borehole water supply facilities

@ Provision of technology transfer of groundwater development and borehole
construction to the DWA staff

@ Provision of technology transfer on the maintenance of equipment for groundwater
development to the DWA staff

The prime Coniractor for the Project implemented under Japan’s Grant Aid Assistance
ghall be a Japanese firm, which must have enough experiences in the groundwater
development in overseas countries as well as encugh knowledge on the equipment to be
procured under the Project. The prime Contractor must dispatch engineers and/or
technicians in charge of technology transfer mentioned in items @ and ®above. The
technology transfer related to the survey in the groundwater development te thc DWA
staff must be oonduc_{ed by the Consultant during the period of Detailed Design Sfudy and

the Consultant supervision.

3.1-2 Implementation Conditions

The conditions in relation to the procurement of eéquipment and materials and the

construction of facilities under the Project are as foltows :

(83 Strict observation of the delivery date of procured equipment and materials and inland

{ransporfation corresponding to the implementation process

There are some festrictions in the Project implementation schedule to construct
borehole water supply facilitics under the Project, due to the difficulty in approach to
the Project sites during the rainy seasons. " For this reason, it is important to strictly
observe the dafe of the procurement and delivery of the equipmenf and materials
directly related to the construction. Especially, since Zambia is an inland country, the

equipment and materials procured from Japan or the third country must be delivered

33



with long distance inland transportation. Therefore, deliberate consideration must be

given to the supervision in the process of transportation and customs cleatance.

(2) The process of construction work and procurement of equipment and materials to be
accorded with the extent of achizvement of communily participation and promotion of

operation and maintenance implemented by Governmentof Zambia

Promotion of community participation and the capacity building in operation and
maintenance, in the form of the establishment of V-WASHE committce and training for
the committee, constitute the prerequisites of construction work to be conducted in the
Project sites, due to being indispensable circumstance for future maintenance of water
supply facilities to be constructed in this Project. Therefore, the Contractor must give
sufficient consideration to the correspondence between the process of construction
works and these activities. In addition, the delivery date of ihe equipment and
materials nccessary for the community participation and promotion of gperaiton and
maintenance procured under the Project must also match with the extent of

achievement of these activities.

(3) Deliberate consideration on the censtruction of appurtenan'trfacilities for water supply

facilities by the community

In Zambia, for the purpose fo instill the sense of ownership and the responsibility for
maintenance of water supply facilities, it is common that the construction of the
appurtenant facilities of water supply facilities such as the concrete work is to be
ordinarily borne by the beneficiary community with the instruction of the engineers
and technicians. Thezefore, this Project also includes construction work to be borne by
the community. ‘This portion shall be done in the responsibility of the Zambian
government after the cémplel_ibn of the construction works under the Japanese side.
[However, consideration must be given to the cdnstruction and the procurement of
_ materials by the Japanese side for sinooth impiemenlation of works by the community

in the later stage.



3-1-3  Scope of Works

(1) Responsibilities of the Japanese side

©

Procorement, fransportation, delivery of the equipment and materials for
groundwater development and construction of borehole water supply facilities
Repair and maintenance of existing equipment for groundwater development and
the related technology transfer

Construction of borehole water supply facilities and the technology transfer in
relation to the use of relevant equipment

Procurement, transportation, and delivery of the equipment and materials for
ecommunity participation and promotion of operation and maintenance
Consultation on the implenientation of the Project (including technology transfer in

relation to the groundwater developnient)

(2) Responsibilities of the Zambian side

@

@

Securing of necessary Project sites for facilities construction and their approach
roads - , _ _

Securing of necessary storage places for equipment and materials and working
places -

Establishment of the comutunity-based maintenance system in the Project sites,

_ including the establishinent of V-WASHE committees and facilitation and support

of activities by the commitiees _ 7 7 _

Construction of appurienant facilities of water supply facililies by the community
with sufficient support from the executing agency and the maintenance support
arrganizalions ,

Aséignment of counterparis witheut charge to Japan that can be engaged in the
construction works irhplcmcnted by the Japancse prime Contracter and receive the
technology transfer with free of charge to Japan

Rental of existing equipment for groundwater development and newly procured
equipmeni, the use of which constitutes the prerequisite for the implementation of
Project, to the Japanese prime Contractor without charge _

Prompt arrangement of necessary administrative measures for the implementation
of the Project. including t_hé exemption from public duties and taxes such as tariff

and value added tax, acceleration of customs clearance, and provision of various
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information

Bearing the expenses outside the range of the Japan’s Grant Aid Assistance such as
the banking fees

Smooth processing of eniry formalities and provision of tax exemption measures to
the Japanese operators related fo this Project, and provision of security during
their stay in Zambia

Preparation of necessary operation and maintenance system including manning
and budget for effective function of constructed facilities and procured equipment

and materials in the Project

Consultant Supervision

The flow of Consultant Supervision from the Detailed Design Study, tender, contract

related operation, supervision on facility construction and equipment procurement to the

inspection is conducted in the following erder :

®

© e

@ e

3-1-5

Execution of the Detailed Design Study and preparation of tender documents

related to the construction of facilitics and procurement of cquipment and

" materials

Supporting the tender and evalualihg the result of tender

Witnessing and advising to the procedures from the tendér (o the contract
Management of the schedu_le for procurement and transportation of equipment and
materials, construction of facilities, and technical instruction and transfer
Technology iransfer on the survey in the grom}dxvater development at the stage of
the Detailed Desiga Study '

Inspection

Formulation of reports

Prqcurement Plan

The prime Contractor procures spare parls necessary to repair and service the ‘existing

equipment owned by DWA and the equipment and materials necessary for eons!ruchon of

waler supply facilities based on the contract and the technical specifications.
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The eguipment and materials which has appropriate quality and adequate supply sources

in Zambia or in the nearby countries will be procured locally. As for the equipment, due to

the easiness of maintenance and the provision of after-sale sexvices, priority witl be given

to the locally available equipment. On the other hand, as for the spare parts for the

equipment procured under the previous Japanese Grant Aid Project will be procured from

Japan. The procurement plan of the main equipment reflection the status of Zambian

market is sunimarized as follows :

Spare parts for the exisling drilling machines and the trucks to load drilling
machines: Since the existing equipment was manufactured in Japan and the spare
parts cannot be procured in Zambia, they must be procured in Japan.

Spare parts for existing air compressors and the trucks to load air compressors:
Since the. exisling equipment was manufactured in Japan and the spare parts
cannot be procured in Zambia, they must be procured in Japan.

Spare parts for existing supporting vehicles: Since the exisling equipment was
manufactured in Japan and the spare parts cannot be procwred in Zambia, they
must be procured in Japan,

Accessories and tools for existing drilling machines: Since the existing equipment
was manufacthred in Japan and the accessories and tools cannot be procured in

Zambia, they must be procured in Japan.

- Spare parts for_ the borehole pumping test equipment and the trucks to load the

cquipment: Since the existing equipment was manufaciured in Japan and the spare
parts caanot be procured in Zambia, they must be prdqiu‘ed in Japan.

Cargo {rucks, borehole pumping test equipment (to be loaded on (rucks), and pick-
up lrucks: Since they are not ﬁlanufacimed in Zambia, they will be procured from
the third countries including the nearby countries and Japan.

Mot_orcycles and bicycles: Since they are not manufactured in Zambia, they will be

_ procured from the (bird countries ineluding the nearby countries and Japan.

Casing pipes and screen pipes for bdreholes: Since they are not manufactured in

. Zambia and the ones manufactured in South Africa are extensively used and have

- enough quality level as well as supplying powei, those made in South Africa will be

procured.

Hand pumps and their maintenance tools: The most extensively used hand pumps

- in Zambia with almost standardized specifications is the India Mark-I

manufactured in India. Therefore, procurement from India will be examined.

Attention and caution must be paid to the damages duﬁng the transportation.
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@ Cement and grave): ‘They are manufactured in Zambia at stable level, and there is
no problem in procuring them at site.

@ TFuel (gasoline and diesel oif): Since the purified products processed after being
imported are in circulation all aver Zambia, there is no problem to procure them at
site. However, there may be an impeding occasion in which the demand and
supply situation of fuel becomes tight due to thé shutdown of refineries caused by
the accident, careful attention is necessary.

@ Workshop equipment: Many of the tools distributed in Zambian market are sub-
standard quality. Thus the procurement from the third country including Japan
will be considered.

@ Office equipment including computers: Though there are distributors of European
manufacturers in Zambia, the products are delivered from Europe after ordering.
Therefore it can be treated as procurement from the thied country.

@ Equipment and materials to be used for community participation and promotion of
operation and maintenance: Some of the equipment manufactured in South Africa
is extensively used in Zambia. Thus procurement in Zambia or from the third

country will be considered.

3-1-6 Implementation Schedule

The Project is implemented in wo phases. Each of the first and the second phase will be
started from the conclusion of the Exchange of Notes on the Grant Aid Cooperation
between Governments of Japan and Zambia and must be completed within the same fiscal

year,

For both the first and the second phases, DWA concludes the Consultant Agl;eemeni with
the Japanese Consultant on this Project.  After the Consultant Agreement is verified by
the Japanese Government, the said Consultant conducts the Detailed Desigﬁ Study,
prepares the tender documents, and obtain the approval of tender documents from both of -
the Governments of Japan and Zambia. The Consultant also helps and substitutes DWA
on the tender for selecting Contractor for construction and procurement of equipment and
materials to be implemented by DWA, as well as supports DWA in evaluation of the tender
and négoﬁation with the suctessful bidder. After concluding the contract with the

successful bidder, the Consultant supervises the construction works, inspects the



equipment and materials procured and delivered and the facilities constructed, and
implements all the necessary works for the final hand-over including the witness of

operational instruction o Zambian side.

As mentioned above, the Conftractor procures the equipment and materials and
constructs the facilities after the verification of the Contract. As for the duration of
procurement, some spare parts to service the existing driling machines need 6 months to
be manufactured while others may need 1 to 3 months. They also need two months for
the marine transportation, customs clearance, and inland transpertation. Even
procurement from nearby countries takes about 1 month for customs clearance and inland
transportation. As for the construction of facilities including the preparation period,
about 6.6 months are necessary for the first phase and about 11 months for the sccond

phase. The implementation schedule is shown in Table 3-1.

3-1.7 Obligations of Recipient Country

Government of Zambia is requested to exccute following necessary arrangements for

smooth implementation of the Project as is regulated in the Japanese Grant Aid Scheme,

® To provide relevant data, information and documents necessary for the execution of
the Project. |

@ To secure necessary sites for construction of the facilities and approach roads, and
carry out repafr of roads or pavement if nocessary,

@ To provide neoesséfy storage place for equipment and materials, working places,
temporazy site offices, etc. to implement the Project.

@ To bear banking fees in the Foreign Exchange Bank in Japan in accordance with
the baﬁkiﬁg arrangement for the implementation of the Prcjéct.

® Tomake necessary arrangements for exemption of tariff, prompt customs clearance
and smooth inland transportation for the Project procured -equipment and
materials. 7

® To secure smooth embarkation and disembarkation for the Japanese nationality
-person-nel rolated to the Project implementation based on the approval by the

Contract verified by Governmentof Japan.
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Table 3-1 Implementation Schedule
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To exempt all tax such as tariff, value added tax, national tax ete. on the materials
and labor to be purchased by the Japanese nationalily personnel related to the
Project implementation based on the approval by the Contraet verified by
Government of Japan.

To assign counterparts who can be engaged in the Project construction work done
by the Japanese Conlractor as to receive technology iransfer on the aspect of

operation and maintenance of the drilling machine and related equipment without

charge as well as to rent existing ground water development equipment and newly

"~ procured equipment to the Japanese Conlracter for the implementation of the

3-2

3-2-1

Project without charge which constitute prerequisites for the Project
implementation.

To sccure community-based operation and maintenance'system at village-level
where the water supply facilities are constructed including establishment of V-
WASHE Commiitees and facilitation and support of their aclivities as well as to
secure sufiicient support from the executing agency and the maintenance support
organizations for the construetion of appurtenant facilities of water supply facilities
done by the community.

To consolidate and secure operation and maintenance system including manning
and budget which can fully utilize Project procured equipment a:nd materials and

Project constructed water supply facilities.

Operation and Maintenance Plan

System and Method of Oﬁcralion and Maintenance

The G(_)vernment of Zambia, as its basic policy, promotes the community-based operation

and maintenance system for the sustainability of water supply facilities in rural area

- through the provision of minimum répeiir works and the expenses by the communily' as its

basic policy. Therefore, WASHE aclivities are being introduced for capacity building of

the eommunity in operation and maintenance. The D-WASHE commiltees and V-
WASHE committees, established and trained through the WASIIE activities, carry out

‘operation and maintenance in each district and village level. V-WASHE commitiees and

VLOM Teams, being made up of the beneficiaries of the water supply, provide labor force

and share the cost for the repair and maintenance of water supply facilities. D-WASHE
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commiltees consist of Director of Works for each District as the chairperson and the
District member of DWA, Ministry of Education, Ministry of Health, District Council,
NGOs ete. in the cross-administration point of view. D-WASHE commiitees instruct,

assist, follow-up and monitor the activities of V-WASHE committees.

3-2.2 Operation and Maintenance Cost

Following is the estimated operation and maintenance cost for 220 borehole water supply
facilities constructed under the Project to be borae by the Zambia side after the completion

of the Prajeet (Details are to see the Appendix-6).

Table 3-2 Operation and Maintenance Cost
{Thousand Kwacha/ Year)

Cost

garalics and Mamlsnan by ASHE comimities

- 1) Operation and Maintenance cost for the activities of D-WASHE

Qpsratioftand Maitena b ]
1} Cosl for spar parts for hand pumps - 14,494
| TOTAL - 38,090

3-2-3 Manning

The oommunily-based organizations composed of the residents carry out above mentiqned
WASHE activitics,. Community Organizers and Pump Menders are in the position to
teach, instruct and supervise these community on their organizational activities of
operation and mainténance of the facilities. As for the aspect of Hygiene Education, the
Environmental Health Technicians, the stafl of the Ministry of Health in rural arcas, are

supposed to take part.

Since it is planned to organize WASHE committees in each of the village and district lovel
and develop capacity of these committees by Zambia side by (he completion of the Project,
the manning for these organizations and their activities will be adjusted and reinforced

~ during the implenientation of the Project.

312



3.2.4 Budget Raise for Operation and Maintenance

"The budget for D-WASHE activities shall be raised by each D-WASHE committee with the
support from DWA. The maintenance cost of the water supply facility at village level such
as purchasing spare parts for hand pump shall be borne by each benefiting community.
Neither of the sources of the budget is quite abundant. However, the promation and
reinforcernent of WASHE activities during implementation of the Project is anticipated to

make the budget raise possible.
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Chapter 4 Project Evaluation and Recommendation
4-1  Project Effect

The Covernment of Zambia has put her efforts in development of water and sanitation
sector to improve the living standard of the residents in rural areas. Especially, with
regard to the poor coverage rate of waler supply, asone of the most serious problems in
rural areas, Governiment of Zambia aims to improve it to 7% by 2016. Frequent
draught, little rain, and insufficient maintenance of water supply facilities (such as the
shallow wells with well buckets or the boreholes with hand pumps) bring in delay in
improvement of poor coverage rate. Due to poor economic status of the residents in
rural arcas, construction of water supply facilities needs the support from Government.
On one hang, Government of Zambia develops the reliable water sources not to be dried
up during the drought by constructing boreholes as the measures for the former
problem. - On the other hand, Government of Zambia has (ried o promote the
community-based maintenance of water supply facilities at the village level such as
introduction of WASHE aclivities for the latter problem.

As the reorgaﬁizalion of the water sector hasbeen ﬁromoted by Government of Zambia,
the future preparation of water supply and hygienié facilities in rural areas will become
the responsibilitics of local governments. In the future, the implementation of water
supply projects such as this Project will clearly have the characteristics of
decentralization and community-oriented, which the local authorities such as the D-
WASHE Comuwittee will promote to implement, accompanicd by capaéi{y building of
residents themselves while educating the residents angl facilitating community
participation from the planning stage. Howeéver, other ministries related in water and
sanitation sector excepl DWA, which is the implementing agency of the Project, are
facing' with insufficient number of staff and amount of budget. Thus, the water and
sanitation projects are impleniénled mainly by DWA with the support of the supporting

agencies, international agencies, and NGOs of various countries.

The coverage rate of water supply By borcholes in Southern Province still stays low at
18%. Thus, the urgent improvemeﬁt of wéter supply, which is indispensable for the
improvement of living standards of the residents in rural areas, is required. Southern
Province suffers from the damages of severe drought and the district offices are
céntinuoiisly ir’ying to promote construction of water supply and sanitation facilities in
rural areas with the participation of the communitly under the WASHE concept. - The
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residents of rural areas of Southern Province where the water supply facilities will be
constructed under the Project are mainly engaged in agricullural and dairy industries,
and most of them live with self-sufficiency. Although many of these residents have
only small cash income, they have a larger number of cattle which are economically
valuable, compared with the residents of other Provinces. ‘Thus, it is determined that
they have sufficient capability to bear the financial burden necessary for the

maintenance of the said facilities,

The Project supports the efforts of both Government of Zambia (DWA as the executing
agency) and the residents of the areas to be covered under the Project for the
improvement of the present condition in water supply and sanitation. Eguipment
necessary for the groundwater development to DWA is procured under the Project with
technology transfer in groundwater development from the Japanese experienced
engineers and technicians te DWA staff. On the other hand, this Project, based on the
WASHE coneept, construcis the borehole water supply facilities with hand pumps for
the residents of rural areas having no public water supply services and yet seriously
suffering from water shortage. In addition, the equipment necessar)} at the local
government level fo promote communily-based operation and maintenance of

constructed waler facilities will be procured under the Project.

For the éstablishment of proper operation_and mainlenance system, Government of
Zambia ;vill promote the WASHE activities at distriét-, catechment arca-, and vi"age-
levels in parallel to the implem-entation of the Project. ‘WASHE activities are intended
to establish the community-based management sysiem to realize proper technical
operation and maintenance of hand pumps, fund raising for future maintenance, proper
utitization of facilities, and behavior changes in sanitation through hygiene education,
through the establishment of the WASHE committees at each level and the capficity
building of commitice members mainly by bringing up human resources. 'l‘hﬁs,
capability of the communily in operation and maintenance will be improved and the
effects of the Project will be deveioped and continued. 'lhe Project was determined to
have suflicient aptness from the following reasons and considered as the propét‘ project
under the Grant Aid Cooperation of Japan.

The following direct effects can be expected by the implemeﬁtatidn of the Project.

(1) The beneficiaries of the Project are the general residents of rural areas including the
underprivileged. The number of the direct beneficiaries of the Project is about
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59,000, which amounts to 7% of the entire residents in rural areas in Southern
Province of about 850,000, The coverage rate of water supply by boreholes in the
rural areas of Southern Province will be increased from 18% at present to about

23% after the implementation of the Project.

(2) The Project fulfills the standard set by DWA which regards the maximum number of
population which can have a use of one water supply facility as 260, and the
sufficient water supply from both the qualitative and the quantitative points of view

can be secured at the Project sites.

In addition to the items (1) and (2) mentioned above, the following items (3) and (4) can
be listed as the indirect effecis of this Project.:

- (3) In the rural areas where the water supply facilities will be constructed under the
Project, the residents will be able to obtain clean and stable drinking water from the
water sources close to their living district in the village. As a result, the following

" effects can be expected.

1) Because the rural areas in which water supply facilities will be construeted by
the Project do not have the facilities for the supply of safe and stable drinking
water, and the residents in the areas rely on highly contaminated hand-dug
shallow wells, spring water, standing water, or running water for drinking water,

* the occurrences of water-borne diseases are frequent. Thus the hygienic and
~ sanitary environments must be improved. After the implementation of the
Project, decrease of water-borne diseases can be expected with the stable supply
- of ciean water. In addition, the improvement of the hygienic and sanitation
environments of villages, which can be realized with consumption of necessary
amount of water, can be realized. Although the quantified data to ovaluate
these effocts is difficult to obtain, the following effects can be listed: (1) decroase
of infant mortality, (2} improvement of the health of mother and childeen
because they are released from heévy work of fetching water, (3) reduction of
unpmductive hours caused by diseases, and {(4) decrease of the burden for the

medical expenses,
2) Usually, in the Project area, it was mainly women and children that were

engaged in fetching water from water sources in a long distance outside the

village. With the construction of water supply facilities in the villages under
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the Project, women and children will be released from the work to fetch water.
Thus the time and the encrgy consumed in fetching water will possibly be use in
more effeclive way. These time and energy can be used for productive activities
such as for agriculture or may tead to increase the educational opportunities for

the children of school age to be able to go to school.

(4) The groundwater development related equipment such as the borehole drilling
machines, which will be repaired, serviced, and maintained by the Project, will be
continuously used by Government of Zamha for the construction of rural water
supply facililies and can be expected to bring benefits to the local residents of wide
range. In addition, with the technology transfer conducted by the Japanese
engineers and technicians to DWA staff during the construction work, the téchnical
level of Zambia will improved, which will contribute to the effective promotion of
future water supply development plah by DWA to be expected alter this Project is
implemented.

(6) The equipment for operation and maintenance to be procured under the Project will
be used for improving the operation and maintenance sjrstem in the Project sites,
which the D-WASHE committee of each district facilitates. Because the
equipment can be used continuousiy for the WASHE activities promoted by the D-
WASﬁE committees after the completion of the Project, the équipment also has
the effect to support and promqie- the D-WASHE activities. In addition, the

- equipment will be used for the WASHE activities to be facilitated by the D-WASHE
committee of each distriet not only in the Project sites but other area of Southern

Province,

Based on the above mentioned standpoints, the beneficial effects obtained lhrﬁﬁgh the
implementation of the Project can be divided to these that can be indicated numerically
and those that cannot be quantified. - However the beneficial effects can be

summarized and are shown in Table 4-1.
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Table 4-1 EHfecls and Degres of Improvement due to Project Implementation

Present Situation and Problenis

Measures to be Taken
in the Project

Effects and Degree of
Improvement by the Project

) :

Based on the National Water
Policy of 1994, Government of
Zambia aims {o attain the
coverage rate of water supply of
76% by 2016. Southern Province,
in which the Project sites are
dispersed, received enormous
damages from the recent drought
and little rain, Thus the
vesidents eagerly desire the safe
and stable water supply.
However the coverage rate of
borehole water supply in
Southern Province stays at a low
level of 18%.

Total of 220 water supply
facilities will be constructed in
101 villages under the
Project where the residents
are suffering from the
severest water problems
among the ealire area
covering eight districts and
one city in Southern Provinee
so that the water supply will
be enabled under the Grant
Aid Cooperation.

Among the pepulation of the
entire Southera Province of
about 1.1 million, the
population of rural area is
about 830,000. The coverage
rate of water supply by
bereholes that will not doy
up during the dry season is
estimated at about 18%. The
number of beneficiaries of
the Projeet is about 59,000
and the above meationed
water coverage rate by
boreholes will be improved to
23%.

£d)

The rural area of Zambia
including the Project sites obtain
ihe water for domestic use from
highly contaminated hand-dug

. |shallow wells, spring water,
standing water, or running
waler, and in many cases the ~
water qualily is not appropriate
for drinking. Because many
shallow wells are dried up
especially during the dry season,
the amount of water iaken from
shallow wells become very scarce
or the distance from the water
source to the village becomes
very long. :

As the measures shown in the
mentioncd problem in the
Peaject, the boreholes to be

-{the stable water sources to

satisfy the qualitative
conditions, and tolal of 220
boreholes will be constructed
to satisfy the number of
neecessary water supply
facilities in accordance with
the situation of water demand
by the size of the Project area
from the quantitative
standpoint.

In the Project, the "use of ane
water supply facility by a
population of 2507, which is
the standard of DWA, willbe
satisfied and the supply of 30
liters/capita fday will be
enabled. In other words, the
enough water supply from
hoth the quantitative and
the qualitative standpoinis
will be secured.

(8)] : .
As shown in the above item (2),
the water sources with poor

present, Thus, the spread of -
diarrhea and invermination
eaused by water of poor quality
is markedly prominent. The
former is one of the causeés of
infant mortalily. Fetching water
from a long distance causes
heavy burden to women and
children who are involved in
water fetching work.

As mentioned in the above

! " [item (2), by constructing
waler quality are being used at  [borehole water supply

facilities to satisfy both the
qualitative and the
quantitative conditions, the
accesses to clean and
sufficient amount of water
having no trouble of seasonal
change on stable basis will be
enabled and the distance from
the village Lo the water sousce
will be shortened.

Being able to use clean water
decreases the occurrence of
water-borne discases, which
stands high moralities in the
|causes of death in Zambia. In
addition, from the fact that
enough amount of wafer can
be obtained from the water
sources in the villages even
during the dry season, the
distance and time {o fetch
water will be shortened.
‘Thus the energy and the
time consumead for fefehing
water can be utilized in more
effective and productive way.




Present Sitvalion and Problems

Measures to be Taken
in the Project

Effects and Degree of
Improvement of the Project

D

Based on the National Water
Policy, DWA is implementing
the projecets to improve
eondition of local water supply.
However the equipment
presently owned by DWA
including the borehole drilling
machines and supporting
vehicles are damaged or highly
decrepit, and the procurement
of spare parts for the equipment
has become difficult. For the
smooth implementation of the
plan, the said equipment needs
repair by procuring the spare
parts, or procurement of new
equipment is needed. In

The borehole drilting
machines and the supporting
vehicles procured by the past
Japan's Grant Aid
Assistance will be entirely
repaired and serviced by
procuring the spare parts. At
the same time, necessary
equipment will be procured
including some supporting

Boreholes in the Project will
be constructed by DVWA staff
using the equipment
presently owned by DWA as
menfioned above. Thus the
project ¢an be implemented
in a wide range and in short
pertod of time. After the
completion of the Project, the
equipment will be :

vehicles. The equipment will jcontinuously utilized by

be serviced and deliverad to
DWA so that further
construction of borcholes can
be succeeded by DWA after
the completion of the Project.
The technical transfer from’

addition, although the technicaljthe Japanese engineers and

- |level of DWA excels compared
with others in Zambia, it needs
further technical improvement
to achieve more efféctive and
efficient water supply
development.

{echnicians to DWA staff will
be conducted with the
technical instruction on the
{ields of the groundwater
developmeat study, the
effective siting of borcholes,
structural design of
boreholes, and drilling plan
and technology conforming
to the geological :
characteristics,.

DWA to implement other
water supply projects by
DWA. With the improved
technical capacity
{expériences in the géological
characteristics in Southern
Province is assumed to be
applied to others), the
equipment is expected to be
utilized sufficiently.

(5)

- {The rural waler supply and
sanitation project in Zambia is
_ |being implemented with the
promotion of the WASHE
activities, orienting in
decentralization and

" [community participation. To
establish the effective
operational and maintenance
syslem, it is necessary to
improve the capability of D-
WASHE commiltees tobe

- testablished. However the
equipment necessary for the
promotion of WASHE activities
such as vehieles, office
equipment, and mainienance

- jequipment are insufficient.

Neecessary equipment for D-
WASHE commiltees to be in
charge of facilitation of
WASHE activities, and
operation and maintenance
of the water supply facilities
at the Project sites, will be
procured .

The equipment procured
under the Project will be -
used for promotion of

. [WASHE activities at

district-, catchment area-,

and village- level, which will -

support and promote the
establishment of the
operation and mainienance
system to be implemented by
Government of Zambia.




4.2 Recommendation

In order to increase the effects of the Project, it is proposed for DWA to pay qpemal

attention to the following matters.

(1) Enforcement of operation and maintenance system: To maintain and improve the
coverage rate of water supply, continuous operation and maintenance of facilities is
indispensable. It is determined necessary that the organizations such as the
commiltees constituting the bases of the WASHE aclivities oust be permanently
operated by strengthening the organizations to be established in the future such as
the V-WASIHE committees of village level, the catchment area commitiees of
catchment area level, and the D-WASHE committees of district level, as well as the
fMexible promotion of the relationship with other donors or NGO is necessary.

Therefore, the following points must need special consideration.

1) DWA must pay special attention to actively promote WASHE activities in the
Project area and to have close communications and coordination with the related
governmental and other organizations including the D-WASHE committees for
the establishment of the V- WASIIE committees with capacity bulldmg in the
operation and maintenance.

2) With regard to the establishment of the D-WASHE committees and the capacitly
building of their staffs, DWA must try their best efforts for the effective
mobilization of the related organizations mcludmg the N-WASHE committees
which promaote the extension of WASHE acfivities at nation- wide,

3) In order to secure the budget necessary for the continuous implementation of the
above mentioned WASIHE activities in the future, DWA must pay the maximum

efforts.

(2) Collection and analysis of the data for groundwater development study: Due to the
importance of the groundwater development in the preparation of water supply
facilities using the borcholes as the water sources, it is necessary to further
strengthen the studying capacities of DWA in water resource development. In the
Basic Design Study, electric prospecting survey has been extensively employed for
the physical prospecling. Improvement of the future study methods is expeeted,
based on the resource materials obtained during the implementation stage such as
the data by electric prospecting, the drilling record, and the results of pumping test
of borehole water. To systematically arrange the materials based on the study and



the measured results and to accumwulate them in the useful data bank arc

determined effective for the future development plan.

(3) Monitoring of groundwaler level and water quality:  In the southern part of Zambia
including Southern Province, lowered groundwater level is observed due to the
frequent droughts in the past and little rain. It is necessary to continuously
monitor the change of the situations of groundwater which constitute the most
important water source. In addition, it is necessary to pay special caution to the

- quality of groundwater, because the occurrence of contamination of groundwater is
possible from human causes in the future, although it is not reported at present.
Therefore, it is considered necessary for DWA to implement continuous monitoring

of water level and the quality of groundwater as necessary in the future.
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APPENDIX-1 MEMBER LIST OF THE STUDY TEAM

(1) Basic Design Study
- Name Assignment Affiliation
Development Specialist
Yasuo Mukai Team Leader Institute for International
Cooperation, JICA
First Project Study Division
Yuichi Sugano Coordintator Grant Aid Project Study Dept,

JICA

Yoshitaka Hamanaka

Chief Consuliant

Management, Operation and Maintenance
Planncer

Japan Techno Co,, Ltd.

Akira Sato

Hydrogeotogist I ./ Drilling Planner

Japan Techno Co., Ltd.

Yasuhisa Sukeshita

Hydrogeologist I

Japan ‘Fechno Co., Lid.

Masaki Kinemuchi

Geophysical Surveyor

Japan Techno Co., Ltd.

Yusuke Ando

Equipment Planner,”Procurement Planner

Japém Techno Co., Ltd.

‘ (2) Explanation of Draft Basic Design

Name

Assignment

Affiliation

Yasuo Mukai

Team Leader

Development Specialist
Institute for Iaternational
Cooperalion, JICA

Yuichi Sugano

Coordinator

First Project Study Division
Grant Aid Project Study Dept,
JICA

Yoshitaka Hamanaka

Chief Consultant / _
Managenent, Operation and Maintenance
Planner

Japan Techno Co., Ltd.

Akira Sato

Hydrogeologist 1./ Drillihg Planner

Japan Techn_o Cp., I4d.
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APPENDIX-2 STUDY SCHEDULE

{1) Basic Design Study

A2

Nol Date |Day] Projéet Coordinators Hamanaka, Sate Sukeshita, Ando Kinemuchi
1iug, 25 [Sun -
2 26 |Mon
3] 27 |Tue Arrive st Lusaks, JICA Arrive at Lusaka, JICA
4 28 [(Wed Meeting with DWA Meeting with DWA
5 29 |Thu Meeting at Mazabuka Meeling st Mazabuka
5 30| Fn Ateeting at Gwenbe, Monze - Meeting at Gwenbe, Monze
7 31 | Sat Meeling at Sinszongwe, |Arnive at Lusaka Mazabuka
Choma
BiSep . 1 Sun Meeting at Kalomo Move to Choma Mazabuka
2 2 |Mon Sinazongwe Monze Mazoebuka
10 3 jTue Sinazongwe Choma Mazabuka
11 4 (Wed!Arrive at Lusaka Move to Lusaka Sinazengwe Gwenbe
12 5 1ThulCourtesy call to EOS JICA NCDP Meeting with UNICEF Sinazongwe Gwenbe
13 & | Fri {Meeting with DWA. Explanation of inception report. [Monze Gwenbe
Courtesy call to Permanent Sccretary.
14 7 | Sat IData collection and analysis Monze Gwenbe
| 15 8 |Suniinternal meeting Monze Analyses
16 9 |MonlSite survey (Siavonga) Gwenbe Monze
17 10 | Tue [Meeting with DWA Gwenbe Monze
18 11 [Wed!Meeting with DWA Gwenbe Choma
" [Meeting with WASHE,WSDG,CMMU,
19 12 | Thu|Signing of Minutes Mazabuka Sinazongwe
20 13 | Fri |Report to EOJ, JICA Mazabuka Sinazongwe
| 21 14 | Sat JLeave Lusaka Data analysis Mazabuka Chema
22 15 {SunjArrive at Tokyo Move to Livingstone Move to Livingstone  [Choma
23 16 |Mon Kalomo Kealome Data analysis
24 17 | Tue Halomo Kalomo Halomo
25 18 [\Wed Livingstone Livin gs-tone Halomo
26 19 | Thu Livingstene Livingstone Kalomeo
27 20 | Fri Namwala | Namwala Kalomo
28 21 {Sat Namwala Namwala Livingstone
28 22 |Sun] Namwala Namwala Livingstone
30 23 |Mon Namwala Namwala Livingstone
31 24 [ Tue Siavenga Lusaks ‘[Namwala
| 32 25 {Wed Siavonga Data colléction Namwala
33 26 | Thu _ Siavonga Data collection Namwala
M 27 | Fri . Report te JICA
35 28 | Sat Dala analysis Kabwe Siavonga
36 22 |Sun Data analysis Data analysis Siavonga
37 30 iMon Meeting with UNICEF, |Data analysis Data analysis
CARE '
38| Oct. 1 |Tue Report to EOJ, DWA
Leave Lusaks -
K 2 |Wed
40 3 |Thu Arrive at Tokvo Arrive at Tukyo Arnive at Tokyvo




2} Explanation of Draft Basic Design

No.| Date | Day Activities
1{ Nov. 4| Men |Leave Tokyo (Consultant Team) i
2 5} Tue |Arrive at Lusaka {Consultant Team} |
3 6| Wed |Arrive at Lusaka (Project Coordinators) |
4 7{ Thu |Lusaka Courtesy ecall to NCDP, DWA,
Explanalion of draft basie design__
B 8] Fri [Lusaka ~ Meeting with D\VA for draft and Minutes
8 9] Sat |Lusaka _|Internal meeting, Data collection
7 10| Sun [Lusaka Internal meeting, Data collection
8 11| Mon [Lusaka Meeting with DWA for Minutes,
Signing of Minules
9 12] Tue |Lusaka Report of £QJ, JICA
|Leave Lusaka (Project Coordinators)
10 13} Wed {Luszaka . : Data Collection
11 14| Thu {Lusaka Data Collection
Leave Lusaka (Consultant ‘Team) L
12 16| Fri
13 18] Sat |Arrive at Tokyo
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APPENDIX~ 3 LIST OF CONSERNED PARTIES IN THE RECIPIENT COUNTRY

Ministry of Finance and Economic Development

1. Mr. R. Chizyuka Acting Dircctor (ETC)
2 Mr. Walubita Imkando Principal Economist
3. Mr. Arthur Phiri Economist

Ministry of Energy and Water Development ; MEWD
1. Mr. R. C. Sampa Permanent Secretary
2. Mr. S. Hibajene Deputy Permanent Secretary (Technical)

Department of Water Affairs ; DWA

R

Mr. L. L. Mbumwae Director
Mr. R. B. Khuti Acting Director
Mr. P. Chota Chicf Water Engineer
Mr. 8. F. Shisala Senior Water Engineer
Mr. O. L. Sangulube Senior Hydrogeologist
Mr. L. Phiri Provincial Water Engineer
} (Southern Province)
7. Mr. B. M. Chiwala Water Engincer

Community Management and Monitoring Unit ; CMMU
1. Mr. Dermot Carty Team Leader

Water Seetor Development Group ; WSDG
1. Mrs. Gwen Chibuye Assistant to Head

National Water Sanitation and Hygiene Edueation ; N-WASHE
1. Mr. Isaac Mbewe Coordinator

Siavonga Districl WASHE

1. Mr. B. M. Akende * Council Secretary (District Council)
2. Mr. S H. Ndhlovu Director of Works (District Council) 7
3. Mr. K. Shikazwe Deputy Director of Works (District Council)
4. Mr. D). Chilanga Senior Resettlement Officer (District Couneil)
5. Mr. K. Katowa Distriet Statistical Officer

(Central Statistical Office)
6. Mr. Hector Mufaya Electrical Water Foreman (-D-WASHE)

Sinazongwe District WASHE

1. Mr. Patson Chizebuka Director of Works (Distriet Council)
2. Mr. Mwauluka Kennedy Weli Enumerator (CMMU)

3. Mr. Chipande Robert Operator (DWA)
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4. Mr. Stephen Banda

Monze District WASHE

1. Mr. S S. Mwaala

2. Mr.P. C. 8. Hapwaya
3. Mr A Njoi)vu

4. Mr. H. K. Chiinzila

Choma District WASHE
1. Mr. V. Hamayuwa
My, Jonathan Kasaro

Mr. L. Mukalabari
Ms. Christine Mumba M.

A

6. Mr. J. Sikarza

7. Ms. Alice Banba
8. Mr. David Kabumu

Kalomo District WASHE
1. Mr B. Siwakwi

Mr. B. N. Nakaanda

Mr. E. M. Zulua

Mr. J. M. Mwansa

Mr. R. N. Mukunta

oA o

6. Mr. Oliver Mwananyanda
1. i!\_fr. M. Sikute

'- 8. Mr. K. L. Mbanga

V 9. Mr. W. Mukupa

10. Mr. G. M. Wseri

Mazabuka District WASI IE
1. Mr. Joel M. Bwembelo

Water Technician (Afvicare)

Director of Works (District Counceil)
Senior Water Engineer (District Council)
Water Development Officer

(District Council)

Water Development Gilicer

(District Council)

Director of Works (D_islricl Council)
Water Development Officer (DWA)

Ms. Gwen Dolise Nakambascke Engineering Assistant (DWA)

District Health Inspector {Health-Choma)
Environmental Health Technician 7
(Health-Choma)

Environmental Health Technician
(IIEalth-Choma}

Water Technician {Afvicare)

Field Coordinator Water Programmes
(Africare) '

Counéii Secretary (District Council)
District Planning Officer (District Council)
Depuly Director of Works (District Council)
District Water Engineer (DWA)

Forestry Extension Officer

(Ministry of Forestry)

District Natural Resources Officer
(Ministry of Natural Resources)

District Health Tnspector

(Ministry of Health)

District Education Officer

© (Ministcy of Education)

District Officer in Charge, Building
(Works and Supply Buildings)

District Community Development Officer
(Community Department)

- Council Secretary (District Council)



Mr. Bernard Munoni
Mr. Godfrey. S. Mbewe
Mr. Rejoice M. Hamooya
Ms. Luey B. Zuln

Dr. G. M. Mululuma

Director of Works (District Council)
Qfficer in Charge{D\WWA}

Educational Officer

Agriculturral Officer

Veterinary Officer (Mazabuka ID. A. P. H)

A

Gwenbe District Couneil
1. Mr H. J Mweenba
2. Mr. J. Kanene

3. Mr. G. M Misitumwa

Council Secretary
Assistant Director of Works
Assistant Officer in Charge (DWA Gwenbe)

Namwala District Council
1. Mr. J.J. Chama

2. Mr. Millow Muzhiwo
3. Ms. Jane Chikwata

Council Secretary (District Council)
Acting Director of Works (Distriet Council)
Member of Parliament (District Council)

Livingstone City Council

1. Mre C. C. Chibbonta Town Clerk (City Council)

2. Mr. J.C. Liema Deputy Dirvector of Finance (Water)
(City Council)

3. Mr. R.S. Mutale Aciing Water Distribution Supervisor
(City Council}

4. Mr. F. Moya Clesk of Works (City Council)

Embassy of Japan in Zambia

Ambassador -

I.  Mr. Tadashi Masui

2. Mr. Takayuki Miyashita Counselor

3. Mr. Mitunori Yuki First Secretary

4. Mr. Tatsuro Koga Second Secretary

5. Mr. Hisatoshi Shimada Second Secretary

6. Mr. Yasuhiro Murakami Second Secretary

JICA Zambia Oflice

1. Mr. Yoshinori Ebata Resident Representative

2. Mr. Kouzou Tsukada Deputy Resident Represenlative
3. Mr. Shinji Obuchi - Assislant Resident Representative
UNICEFR

1. Mr. Mark Stirling Representative

2. Dr S. P. Mathur Project Officer QVASHE)
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World Vision International

1. Mr. DPan Ole Shani
2. Mr. Mwala Priscar
Africare

1. Mr. Peter Elkind

Care Zambia

1.

2
3.
4

Mr. Greg Duly

Mrx. Godlrey A. Mitt
Mr. Ernest Mwbeya
Mz Oliver Kanene

Associate Director Field Programmes
Clerical Glficer

fechnical Coordinater

Country Director
Program Officer
Project Supervisor
Coordinator
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APPENDIX-4 MINUTES OF DISCUSSIONS

(1) Basic Design Study
MINUTES OF DISCUSSIONS
ON
BASIC DESIGN STUDY
. ON
THE RURAL WATER SUPPLY DEVELOPMENT PROJECT
- IN
SOUTHERN PROVINCE
IN
THE REPUBLIC OF ZAMBIA

Based on the results of the Preliminary Study, the Japan Intemational Cooperation Agency (1ICA)
decided.to conduct a Basic Design Study on the Rural Water Supply Development Peoject in Southem Province
in the Republic of Zambia (hercinafter referred to as “the Project”).

HCA sent to the the Republic of Zambia a study team (heccinafler cefesred 10 as “the Team™), which is
headed by Mr. Yasuo MUKALI, Development Speciatist, Institute for Intermnational Cooperation, JICA, and is
scheduled to stay in the country from August 27 to Oclober 1, 1996,

The Team held discussions with the officiat

s concerned of the Governmen! of Zamibia and cbnductcd a
ficld survey at the study area.

In the course of the discussions and field

survey, both partics have confitmed the main items described
on the attached sheets.  The Tearn will proceed to

fusther woiks and prepare the Basic Pesign Study report,

Lusaka, September 12, 1996

et —

© Mr. Yasuo MUK AL '

Mr. Romance C. SAMPA

Leader Permanent Secretary
Basic Design Study Team Ministry of Enesgy and Water Development
JICA The Republic of Zambia

Mr. Richard M, C
Acting Director (ETC) )

Minislcy of Finance and Economic Development
The Republic of Zambia

KA
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ATTACHMENT

|. Objective

The objective of the Praject is {0 improve the living standard of rural

population by means of rural water supply -
development.

2. Project Arca

The project arcas arc located at the place of administeative nine (9) distnets in Southern Province {namely as
Namwala, Kalomo, Choma, Monze, Mazabuka, Gwembe, Si

avonga, Sinazongwe and Livingstone). (see
ANNEX- 1)

3. Responsible and Executing Organization

{1) Responsible Organizalion of the Praject is the Ministry of Energy and Water Developiment.
(2) Executing Organization of the Project is the Department of Water Affairs (DWA). (ses ANNEX-II )

4. ems requested by the Government of Zambia

After discussions with the Basic DcSigrl Study Team, the folloWing items were finally requested by the
Government of Zambia, o '

However, the fmal components of the Project will be decided afier further studies.

(1) Construction of water supply facility (borehole fitted with hand pump) at the sites listed in 'ANNEX—H[.
(2) Procurement of i) spare parts and Coh_sumablcé for existing drillin
equipment and other related equipment, ii) equipwment and material
supply Ffacitities, iii) motivation equipmient and worksh

maintenance of waler supply facilitics, tisted in ANNEX-IV )

g machines, supporting ﬁeﬁicles, testing
s necessary for the construction of water
Op cquipinent necessary for operalion and

3. Japan's Grant Aid Systemn

(1) The Government of Zambia has understood the sysiem of Ja

pan's Grant Aid on ANNEX-V as explained by
the tcam. -

(2) The Government of Zambia will take the necessary measures described in ANNEX-VI for the smooth
implementation of the Project, on condition that the Grant Aid As

sistance by the Japancse -Govcmmem is
extended (o the Project.

6. Schedule of th'e-S{udy

- {1)The consubtants will proceed to further studics in Zamibia unfil October 1, 1996,

A-12




(2) Based on the Minutes of Discussions and technical exantination of the study results, JICA witl prepare the

drafl report and dispalch amission in order (o explain its contents in the beginning of November, §996,

(3) In case that the contents of the tepoit are acceptable in principle by the Government of Zambia, JICA will

complete the final report and send it to the Govemment of Zambia‘by the end of January, 1997

7. Other Relevant Issues

(the Project for Rural Watey Supply Devetopment, Phase-1I) in 1991-1994, located in Central Province, and

this shift to Southern Province shall be completed not later than the end of August, 1997,

(3) The Zambian side will prepate plans to establish V-WASHE {water commiltee) al each site for the Project
before the draft seport is brought to Zambia by JICA’s mission.

(4) The Zambian side will take necessary measures to cstablish the D-WASHE in the districts where the D.
WASHE does not exist at present and to reinforee the D-WASHE®

$ activities in the Project area before the
commencement of the Project. ' '

(5) Especially the following details of the Project will be decided by the Japanese side after further study:
1) Projoct sites and number of water supply facililics to be constructed .

11} Items and quahlity of cquipmg:nl and materials to be procured under the Project.

2
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ANNEX-11

List of Villages (1/2)

-

District Estimaied Necessary No. of No. of
No Name Village Name e Population | Boreholes Exisling Requesied
- 1,996 1,997 Popu. 250 | Borcholes | Boreholes

L1 Namwals |ShimayobaSchool " | 3500 | 3e0 | u | o 14
2 cdo ISigwdiVillge ) 290 ) sees | [T o [T
gl odon (ChielKaings {3000 (a0 T [T e | T
A g0 ChefMuweswa ) 4700 | hres | T3 [T 2
3| -do- _[Dayangwe Vilage T _omo ) ome T T e T T s T
S| do- _ INkoboVillage TN Teso fTers {T [ TTe [Ty
dope don  WlampeVillage o see s b R\ e T
-8 jondor | [NambaVilage ) Tso0 N sae 4T T T Ty
2y do-  MssoaboVilage ) Tasol Y Taes | CfTg o[y
A0 -do-  [MocbolaVillage _600 e f 2 | o 2
U} -do-  [KabweSchoot ST 17 I T R T
12 -do- __ |Npabo Settlement 600 t e | 0 2
13 -do-_ [Namulumbwe Village B D IR TR T
M) -do-  INaumbaVilage 300 | 312 O o |
i5 - do - Bachele Village 460 478 | 0 1
16| Sinazongwe [Mwcezya School L R Y 7 N S L z
17]  -do- Syasimuna Village 1 400 415 P L 1

18 -do - Mazyamuna Village . 350 364 L 0 .
[ 19 -do- Fodwi Village o 450 467 1 -0 _ 1 _
.20 -do- Simapumba Village L 506 F 519} 2 0 2

21 -do-  [Siankuku Village 40 1 415 | 0 1
n -do- Simumpande Village o 500 - 519 Y i 1
| 23 -do- Syankuruba Village 400 415 1 0 1

.24 | Livingstone |Simoonga Village e 568 . 588 a o 2
25| -do-  |KasiyaRHC. | 894 | eas 3 0 3

26 -do- Mapenzi/Nansanz _700 725 .2 | o 2

21)  -do- Katiba Viflage . 500 518 2 0 Y
28 -doe - Makoli Vill /Mandandi Village 600 621 2 0 2
29| Monze Mukwelele Village 350} 355 1 0 1

30 | -do-  [Chighwa Village - 270 ) - 274 1 0 1

3] -do - Maambo Lukubi Village  ~ | . 180 182 1 o 1
32|  -do-  [Chikenga Village 200 | 203 1 0 1

13 -do- __|Mpokota Village ] 2 279 1 0 S
14 -6o-  _ |Mwanza West Clinic - 300 |4 | o S .
35 -do - Nangweluka Village 200 203 S R e t

36 -do-  |Cheepababulembe Village 200 203 l 0 T
[ -do-T T MuvwangaVitlge 250 | 23 | o oy
381 -do-  |SimudingineVillage " § 250 | 253 | SO DU LI
o) cdor |ChinmgweVilage 1 aso | TasaT | T UL | S RN

40 -do - Simumba Village 300 304 1 0 L

AL Kalomo  |Syanjase Village - {1500 1,579 6 i 0 _ 6
A2 cdo.  MpooVilage T | woe0 |Taesy | 4 | e |4

43 sdo-  (ChiboleVitlge ] -e00 | ez | 2 | "o 2
MY__cdo- ISwibVitage )T weoo [Tiesy | TTE T o | T
A5 | -do- o [siabo Villge s | s | T e T Ty
A6 cdo- ISyqumbaVillge Tl 600 | e |2 f o [Ty
AV zdo-  AMkumgwaSchool - N a300 | 1| e | TTeT Tl e
18 cdo- - [PoloVillage- 1200 " 8263 | s . N R
49| __-do-  |Konayuma Village . f_600 1 62 | 2 L. 2
50 -do-  [Siankape Village 1 450 974 | 0 .
SUf -do- [Siempondo villigs 500 | 526 | 2 0. 2

2| _-do- _ [ChikuysVillage 00 | a2 |0 0 e

53 -do- Kayuni Village : 1,500 159 L6 & al 1 6 .|
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ANNEX-II List of Villages (2/2)
District Estimated Necessary No. of No. of |
No. Name Village Name o 7__8_099!&[{39_____ Boreholes Existing Requestad
1996 | 1,997 Popu. 250 .| Boreholes | Boreholes
3] Kalomo |ChawaVige | e0 ez [ 2 [ o 2
55 -do-  IBiondwazi Village |50 i 52 R e
56 -do-___ |Chibalani Village o N TUN R D S B
57 Choma _[Hhnamanjolo Village 750§ by90 |7 o 7
381  -do- |SibanyatiSettlemem N T T R
591 -do-  |Sepande Village = e 1 16 2 .0 2
601 nde:  |SinganiUpper Schoot | 1000 | 1,023 4 0 s
1] do- . [Munsputi Village Lo s AT T e T
62| -do- MalumaVilage | "800 { s | 3 7o 173
631 -do-  |NokeempaRHC g0 boaess f 6 | o | e
64 -do-  |Siakakole Vittage 540 | 552 2 0 IR
65 -do-__|Simbulo Pamary Schoo! | 360 N R N
66 -do-  [Muzoka Village B 1,000 01 | 4 0 4
67 - do - Munyama Health Post 0 1 T6 2 0 2
68 -do-  [Mulonge Village 240 s ! 0 1
&9 - do - Simudima Primary School 500 51t R 0 2
70 Gwembe  |Halumya Village 500 522 2 0 2
71 - do - Siacheeka Village 500 522 2 0 2
12 - do- Fumbo P. School 500 522 2 T ¢ 2
13 -do- Gulumunyama Schoot 200 09 i 0 T
74 -do- Sinafala Tum OfF 760 730 2 0 2
75 -do - Chisabuka 200 209 1 o L
76 -do-  |Sinafala Village - 350 365 1 0 }
77 -do- __ IMabula P. School 200 | 209 1 o 1
78 -do- |Siabwango o 350 165 1 0 L
i9 - -do- Hazobwe Village 150 156 1 0. 1
80 -do - Hacheelo Village | 400 417 1 0 i
81 -do- Hachangu Vilage 160 167 1 0 | S
82 Mazabuka - {Mukwela School 1,500 1,550 G 0 6
83 -do- Malala Village 600 620 2 0 2
84 -do - Ngandu Haveenzu Village 500 517 | 2 0 2
85 -do-  |Chisekwa Village . 350 162 1 0 ?
86 -do- _ |Mulando Village ] aso 465 1 -0 1
37 -do- Mwandakhama Village N 400 413 1 0 1
88 -do - Bondo Village 500 517 2 0 2
89 - -do - Kaunga P. Schoal § 300 . 826 3 0 3
90 -do- MuvelaVillage - - 00 413 I S . I A
U -do-  [MweembaPrimary School | ae0 iTann b T I To )T
92} -do-  [Mulawo Primary School Sl 3o b 310 SR I S I RN
9] do.  |NadeaweAgi Camp NS0 1 Tsi [773T o | AT
M| -do- Makangata Viflage 1,000 | 1033 14 1 0 1
95 - do - Naluamsa Primary School 1,000 1,033 1 0 4
96 | _ Siavonga |SimambaMatero | s | sut } -2} o | 2
97 -do-  |Manchamywa . | 600 613 2 .o |z
9% -do - Siamwiinga Village 350 522 T R Y AL N P
| "do- |biwi 400 |"a09” T DU
100f " do. " |Dambwe EE N To T
101 -do-  |Chinyama o 200 04 L N T T
02|  -do- - |Siamwiinga®. School | 350 | -35 | v | o | 1
03| . -do-  |Zembamba Village . 258 1. o261 | T o0 {1 1
104 - do.- Mangaba Village 230 235 -1- 1 0 1
" Total 66,082 68505 242 ! 241




ANNEX-IV

1-2

1-4

©2-2
2-3
2-4

List of equipment and malerials

For Coustruction -

~ Spare parts for drifling machine and relevant equipment

{drilling machine mounted on truck, air compressor mounted

on truck, testing equipment, supporting trucks) 4 sets

Materials for borehole fitted with handpump

() Casing pipe (PVC) sufficienl for construction in the Project
(2) Scieen pipe (PVC) - ditto -

(3) Hand pump with spare pats kit - ditto -

Supportling vehicles and equipment

(1) Cargo truck 2 unifs

{2) Pick-up truck 18 unils

(3) Pump testing equipment mounted on truck I set

Workshop equipment {generator, welder, aif-compressor,
chain tong, hydraulic jack, lathe machine, hand grinder,
cutting machine, fishing tools for pump, others) I st

For community mobilization and operation & maintenane

Supporting vehicles

(1) Pick-up truck 9 units
{2) Motor-bike I8 units
(3) Bicycle 7 18 units
Office equipment , , . 9 sels
Equipment and tools for mainl;znanéc . 1 ot
Equipment and materials for education - - llot
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ANNEX - V o
Japan’s Grant Aid System

1. Gran! Atd Procedures

1} Japan's Grant Aid Program is cxecuted through the following procedures.

Application: {Request made by a recipicnt country)

Study: (Basié Design Study conducted by JICA)

Appraisal & Approval: (Appiaisal by the Govemment of Japan and Approval by Cabinet)
Detennination of (The Noles exchanged between the Govermnments of  Japan and
himplementation: the recipient country)

2)  Fustly, the application or tequest for a Grant Aid project submitted by a recipient country is examined by
_ the Government of fapan (lhc Ministry of Foreign Affairs) to detennine whether or not it is cligible for

Grant Awd. T the !cqucst is deemed appropriate, the Govermment of Japan assigns JICA (Japan

Intemational Cooperation Agency) to conduct a study on the requeslt,
7 Secondly, JICA conducts the study (Basic Design Study), using (a) Japanese consulting ﬁrm(sj.

Thicdly, the Government of Japan appréiée the project to see whether or not it is suitable for Japan's

Grant Aid Program, based on the Basic Design Study report prepared by JICA, and the zesult are then
submitted o the Cabiniet  for approval.

Fourthly, the Project, once approved by the Cabinet, with the Exchange of Noles signed by the
Govemments of fapan and the tecipient country.

Finally, for the implementation of the Project, JICA assists the recipient counlsy in such matters as
preparing tenders, contracls and so on.

2. Basic Design Study

1) Contenis of the Study

The aim of the Basic Design Study, conducted by Jl(‘A on a requested project  is to provide basic

“documenl necessary for the appraisal of the project by the Japanese Government. The contents of thc
Study are as follows:

) Confimation of iterns agreed on by both parties concerning the basic concept of the project.
b} Evaluation of the appmpnatcness of the project 1o be implemented under the Grant Aid




Scheme from a technical, social and economic point of view.
¢} Confinnation of items apreed on by both paities conceming the basic concepl of the project.
d) . Preparation of a basic design of the Project. '
e)‘ l:;sli_matinn of the costs of the Project.

The contents of the oniginal request are not necessarily approved in their initial form as the contenis of
the Grant Aid Project.  The Basic Design of the Pr

oject is confinmed considering the guidelines of
Japan's Grant Aid Scheme. '

are necessary to ensure its self-reliance in the implementation of the Project.

Such measures must be
guaranteed even though they may fall outside of jusisdiction of the of

ganizalion in the recipient country
actually implementing the Pioject. Therefore, the implementation of the Project is confimed by ali
relevant organizations in the recipient country through the Minutes of Discussions.

2) - Selection of Consultants

For the smooth implementation of the study, JICA uscs {a) registercd consuliant Grm(s). JICA selecis
() finns(s) based on proposals submiitted by interested finns. The firm(s) selected carry (ics) out the
Basic Design Study and write(s) a report, based upon terms of reference set by JICA.

The conéu!ting firm(s) used for the study is (arc) recoimnended by JICA to the 1ecipient country to also
work on the project’s implementation after the Exchange of Notes,
consistency and alse to avoid any undue dclay in implemcntalioﬁ
repeated. : ' '

in order to maintain technical
should the selection process be

3. Japan's Grant Aid Scheme

)

2

~ Granl, etc., are confirmed.

What is Grant Aid ?
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1)

“The period of the Grant™ means thé one fiscal year in which the Cabinét approves the pr’ojed for.
Within the fiscal year, all prbccdure_ such as cxchanging of Noles, concluding conlracts  with (a)

consultant  {inn(s) and (a) contractor(s) and final payment to them must be completed. .

However in case of delays in delivesy, installation or constiuction dug to unforeseen factor such as
weather, the period of the Grant Aid can b further extended for a maximum of

mutual agreenment between the two Govemment.

one fiscal year at most by

Under the Grani, in principle, Japanese products and services including transport or those of the 1ocipient

_ country are lo be purchased.

3}

6)

When both Governments deem it necessary, the Grant may be used for the purchase of the products or
services of the third country. :

.

Qowever the pnme contractors, namnely, consuliing, contracting and procurement finns, are timited 10

“Japanese nationals”. (The tenn “Japanese nationals” means persens of Japanese nationality or fapanese

corporations controlled by petsons of Japanese nationatity

Necessity of *“Verification™ _ 7 _
The Govenunent of recipient country ot its designated authority will conclude contracts denominated in

Japancse yen with Japanese nationals, Those contracts shall be verificd by the Goverament of Japan.

This “Verification” is decmed necessary o sccure accountability to Japanese taxpayess.

Undertakings requixcd of the Government of recipient country

In the implementation of the Grang Aid Project, the recipient counlry is requircd to undertake such
necessary nieasures as the follpws:

(1) To secure land necessary for the sitcs of the Project and 1o clear, level  and reclaim the land prios to

commencement of the construction.

{2) To provide facititics for the distribution of electricity, water supply and drainage and other incidental

~ Facilities in and around the sites.

(3) To secure buildings prior to the procurement in case the installation of the equipment.

{4) To casure all the expenses and prompt execution for unloading, customns clearance at the port of

disembarkation and intemal transporlation of products purchased under the Grant.

(5) To excmpl Japanese nationals from customs duties, internal taxes and other fiscal levies which will be

imposed in the tecipicnt country with respect to the supply of the prbdu;ls and services under the
Verificd Contracts.

(6) Yo accord -Japanese nationals whose seivices may be required in connection with the supply of the

products and services under the Verified Contracis, such Facilitics as may be necessary for their entry -

o e
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into the recipient country and stay therein for the pertormance of their works.

7} “Proper Use” _
The rccipient'counlry is requised to maintain and use the facilities constructed and cquipinent purchased

under the Grant Aid piopedly and cffectively and o assign the necessary staff for opcration and
maintenance of them as well as 1o bear all the expenses othier than those covered by the Grant Aid.

8) “Re-export™

The products purchased under the Grant Aid shall not be re-cxported from rcéipie.nl country.

9) Banking Arrangements (B/A)

a) The Government of the recipient counlry or its designated authority should o'pén an éo-:ount in the

name of the Government of the Tecipient country in an authonized foreign exchange bank in

Japan(hercinafter refeived 1o as “the Bank™). The Government of Japan will execute the Granl,Aid by

making payments in J apanese yen to coves the obligations incursed by the Goverinent of the secipient
country or its designa!cd-aulhorily under the Verified Contracts.

‘The payments will be made when payment requests are presented by the Bank fo the Government of
Japan under an authonzation to pay issued by the Govesnment of the recipient country or its designated

authonty. @

b)




ANNEX-VI

Necessary Measuies to be Taken by the Government of Zambia
in Case Japan's Grant Aid is Extended

1. Yo secure the sites for the Project.

2. To clear, Jevel and reclaim the sites prior 10 commencement of the construction,

3. To provide data and infonnation necessary for the Project.
stock yard during implémentation

4. To provide the land for access road, a lcinpo:ary site oftice, warchouse and
of the Project.

5. To provide necessary facilities for the Project such as warehousé for sparc paits,
other incidenta! facilitics.

dnlling accessories and

6. To undertake incidental outdoor works such as gardening,

fencing, pates and exterior lighting in and around
. thesile.

7. To construct the access road to the site prior {0 commencement of the construction.

8. To bear commissions to the Japanese fofeipn exchan

ge bank for the banking services based upan the Banking
Arrangemecal. '

- To exempt taxes {VAT etc.) and to take necessary micasures for customs clea
equipment brought for the Project at the port of disembarkalion.

10. To ensure prompt untoading and customs clearance at a poit of disembarkation in Zambia and facilitate

internal trénsportalion therein of the products purchased under the Grant,
L. To exempt Japanese nalionals from customs duties, internal taxes and other fscal levies which may be

imposed in Zambia with Fespect to the supply of the products and services under the Verified Contracts.

12. To accord Japanese nationals whose scrvices may be r
sevices under the venfied contracts, such facilities as
therein for the performance of their work.

equited in connection with supply of the products and
may be necessary for their eatry into Zambia and stay

13
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14. To maintain and use properly and effectively the cquipment procured under the Grant Aid.

lS.- To bear all the expenses other than those {0 be bormne by the Grant Aid necessay for construction of the
facilities as well as for the transportation and the installation of the equipment.

16. To maintain the control of tools and spare parts purchased under the Gramt.

(e

14
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APPEND!X-4 (2) MINUTES OF DISCUSSIONS ON THE EXLPANATION OF
DRAFT BASIC DESIGN
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(2) ‘The Explanation of The Draft Basic Design

MINUTES OF DISCUSSIONS
BASIC DESIGN STUDY

ON

THE RURAL WATER SUPPLY DEVEI-OPMENT PROJECT
“IN SOUTHERN PROVINCE

IN

REPUBLIC OF ZAMBIA
(CONSULTATION ON DRAFT REPORT)

In September 1996, the Japan International Cooperation Agency (JICA) dispatched a Basic Pesign

Study team on the Rural Water Supply Project in Southern Province (hereinatter referred to as “the

Project”) to the Republic of Zambia, and through discussions, field survey, and technical examination of the

results in Japan, has prepared the drafl report of the study.

In ordes to explain and to consult the Zambian side on the components of the draft report, HUA sent (o
Zambia a study team (hereinatler referred to as "the Team"), which is headed by Mr. Yasuvo MUKAIL,
Development Specialist, Institute lor Intesnational Cooperation, JICA, is scheduled to stay in the country
from November § to November 14, 1996, ’ o

As a result of discussions, both parties have confirmed the main items described in the attached sheets.

il

Mr. Yasuo MUKAI{

Leader

Draft Report Explanation Team
JICA

A-27

Lusaka, November 11th, 1996

Mr. S HIBAJENE
Deputy Permanent Secretary

Ministry of Energy and Water Development
The Republic of Zambia

s

Mr Richard M CHIZYUKA -
Acting Director {ET()
Mioistry of Finance and Economic Development
The Rei)ubfic ot Zambia



ATTACHMENT

1. Companents of the Drafl Repon

s

The Government of the Republic of Zambia has agreed and acgepled in principle the components of the

dratl reporl proposed by the Team.

_ Yapan's Grant Aid system

2-1. The Guvemment of the Republic of Zambia has understood the system of Japanese Grant Aid
explained by the team {ANNEN )
2.2 The Government of the Republic of Zambia will take the necessary measures, desenbed in ANNEX

1L for smooth implementation of the Project on condition that the Grant Aid assistance by the

Government of Japan is extended to the Project.

. Funthey schedule

The team will make the Final report in accordance with the confirmed items, and send it to the

Goveinment of the Republic of Zambia by the end ol January, 1997

. Other Jssues Relevant (o the Project in case Japan's Grant Aid is executed

The Government of the Republic of Zambia has agreed lo make every endeavor 1o secure necessary

funds from national budget andfor Japanese counterpart funds for the cxcculit}n'of_lhc Project.

N

A-28



Annex i

lapanw’s Graanl Aid Scheme

I. Grant Aid #rocedures

I} Japar’s Grant Aid Program is executed through the following procedures.

2)

Application {Request made by a recipient country)

Study. - (Basic Design Study conducied by HCA)

Appraisat & Approval: (Appraisal by the Government of Japan and Approval by Cabinet)
Determination off {The Notes exchangcd between the Goveraments of Japan
Implementation: and the recipient country)

Firsily. the application or request for a Grant Aid project suEmi!led by a recipient country is
examined by the Governmient of fapan (the Minislry of Foreign Affairs) to determine whether or
not it is eligible for Grant Aid.  1If the request is deemed appmpnate the Government of Japan

assigns JICA (Japan lnicmahonal Cooperation Ag,ency) to conduct a study on the request.

- Secondly, JICA conducts the study (Basic Design Study), using {a) Japanese consulting firm(s)

Thirdly, the Government of fapan appraise the project to see whethes or not it is suitable for
Japan's GranlU'Aid Program, based on the Basic Desiyn Study report prepared by JICA, and the

resul: are then submitted to the Cabinet  for approval.

Fourthly, the Project, once approved by the Cabinet, with the Exchange of Notes signed by the

Governments of Japan and the recipient country.

Finally, for the implementation of the Project, JICA assists the recipient country in such matters as

preparing tenders, contracts and so on.

2
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2. Basic Design Study

1}

Contents of the Study

The aim of the Basic Design Study, conducted by JICA on a requested projeci  is to provide basic

document necessary for the appraisal of the project by the Japanese Government The contents of

the Study are as follaws:

2}  Confirmation of items agreed on by both parties concerning the basic concept of the
project.

b} Evaluation of the appropriatencss of the project 1o be implemented under the Gram
Aid Scheme from a lechnécal. social and economic pdint of view.

¢)  Confirmation of items agread on by both parties concerning the basic concept of the
project.

d) Preparalion of a baﬁc designr oi‘lhe Project.

€}  Estimation of the costs of the Project.

The contents of the original request are not necessarily approved in their initial forn as the

contents of the Grant Aid Project.  The Dasic Design of the Project is confirmed constdering

the yuidelines of Japan's Grant Aid Scheme.

The Government of Sapan requests the G.ovciﬁmeni of the recipient couritey 1o take whatever
Rieasures are necessary to ensuie ifs self-reliénce in -lhe implementation of the ijéct. -Such
measures must be guaranteed even though they 7'may fall outside of jurisdiction of the
organization in the recipient counlry actually implementing the Project. - Therelore, the

implementation of the Peoject is confirmed by all refevant organizations in the recipient country

through the Minutes of Discussions.

Selection of Consuliants

For the smooth inplementation of the study, JICA uscs (a) resistered consubtant tiomfsy.  JICA
selects (a) firmsts) based on proposals submitted by interested firms - The firmy(sy selected carry

{ies) out the Basic Desiun Study and write(s) a report, based upon terms of reference set by NCA.

The consulting lirmis} used for the study is {are} recommended by JICA to the recipient counny to
also work on the projcet’s implementation aller the Lxchange of Notes. in order 10 maintzin

technical consistency and also to avoid any undue defay in implementation should the selection

process be repeated.

A-30

A



3. Japan's Grant Aid Scheme

)

1)

5)

What is Grant Aid ?

The Grant Aid Program provides a recipient country with non-reimbursable funds needed to
procure the Facilitics, equipments, seevices {engineéting services and transportation of the products.
etc.) for economic and social development the country under the principals in accordance wilh the

selevant {aws and regulations of Japan. Grant Aid is not supplied through the donation of materials

as such.

Exchange of Notes (E/N)
Japan's Grant Aid is5 extended in accordance with the Notes Exchanged by the two Governments

concemed. in which the objectives of the project, period of execution, conditions and amount of

the Grant, etc., are confirmed.

“The period of the Grant” means the one fiscal year in which the Cabinet approves the project for.

- Within the fiscal year, all procedure such as exchangihg of Notes, concluding contracts  with {a)

con;ullé:ﬂ firm(s) and {a) contractor(s) and final payment to them must be completed.

However in case of defays in delivery, instaliation or construction due to unforeseen factor such as
weather, the period of the Grant Aid can be further extended for a maximum of one fiscal year at

most by mutual agreement between the two Government.

Under the Grant, in principle, Japanese products and services including transport or those of ihe

recipient country are to be purchased.

When both Governments deem it necessary. the Grant may be vsed tor the purchase of the products

or services of the {hird country.

However the prime contractoss, namely, consulting, contracting and procurement firms. are linited
lo “Japancse nationals”. (The tenn “Japanese nationals” means persons of fapanese nationality or

Japanese corporations controlled by persons af Japanese nationality
Necessity of - *Verilication”

The Goverament of recipient country or s designated authority will conclude contracts

denominated in Japanese ven with Japanese nationals. Those contracts shall be verified by 1he
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6}

Governnent of Japan  This “Verification” is deeined necessary to secure accountability to

Japanese faxpayers,

Undertakings required of the Government of recipient country

In the implementation ol the Grant Aid Project, the n.uplenl couniry is required o undertake such

necessary measures as the follows:

{1) To secure land necess:iry for the sites of the Project and to clear, leve! and reclaim the tand

prior to commencement of the construciion,

(2} To provide tacilities for the distribulion of electricily, water supply and drainage and other

incidental facitities in and around the sites.

(3)  To secure buildings prior 10 the procurement in case the installation of the equipient.

{4) To ensure all the expenses and prompt excculion for untaading, customs clearance at the port of

disembarkation and internal transportation of products purchased under the Grant.

{3) - To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies which

will be imposed in the recipient country with cespect {o the supply of the products and services
under the Verified Contracts, 7

{6) To accord Japanése nationals whose services may be required in connection with the supply of

h

8)

9)

a}

the products and services under the Veritied Contracts, such facilitics as way be necessary for

their entry into the recipient country and stay therein for the peiformance of their works,

"Proper Use"
The recipient country is required to maintain and use the tacﬂmcs constructed and equipment
purchased under Lhe Granl Aid properly and eftectively and to assign the necessary staft for

operation and maintenance of them as well as to bear all the expenses other |han those covered by
the Grant Aid.

"Re-export”

The products purchased under the Grant Aid shall 101 be re-exposted from recipient country,

Banking Areangements  {[3/A)

The Governmeal of the recipient country ur its designated authority shoutd open an account in
the name of the Governiment of the recipiein mumw m an authorized torcign exchange bank in

Japan{hercinatter referred (o as “the BanL"i The Goverament of Japan wifl executé the Grant

Aid by making pay ments in Jap:mese yen to cover the obligations incurred by the Government of
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b}

the recipient country or its desiznated authority under the Verified Contracts.
The payments will be made when payment requests are presented by the Bank to the
Governiment of Japan under an authenization to pay issued by the Government of the recipient

country or its designated authority.

A
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ANNEX I

Necessary measures to be taken by the Government of the Republic of Zambia in case Japan'é Grant Aid is

execuled,

2

ad

To secure the necessary construction sites 1o implement the Project.
To clear, level and rectaim the site prior to commencement of the construction.
To construct the access road to the site prior to commencement of the construction.

To secure maintenance system in the villages where the Project will be implemented including the

establishment and promeltional activities of water committee, preparation of supporting organizations

and promotion of theses aclivitics.

To secure the communily to construct appurtenant facilities of water supply [acitities with support

and promotion of the construction by the implementation organization and the maintenance support
organizations.

To assign stafls that can participate in the construction works implemented by the Japanese prime

contractor and receive the technical transfer without charge.

To ensure rental of existing equipment for groundwater development and newly procured equipment,

the use of which constitutes the prerequisite for the tmplementation of the Project, to the Yapanese

prime contractor without charge.
To provide dala and information necessary for the Project.

To provide the land for access road, a temporary site oftice, warchouse and stock yard during
implenentation of the Project.

To provide necessary facilities for the Project such as warehouse for spare parsts, drilliog accessorics
and other incidental facitities

¥o undertake incidental autdoor works such as gardening, fencing, pates and exterior lighting in and
around the site. '

To bear commissions ta the Japanese toreign exchange bank for the banking services based upon the

Banking Arrangement. o :
A_3'4 _&)
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7.

20.

21.

To exempt taxes (VAT cic.} and to take necessary measures for customs clearance of the materials

and equipment brought for the Project at the port of disembarkation.

To ensure prompt untoading and customs clearance at a port of disembarkation in Zambia and

facilitate internal transportation therein of the products purchased under the Grant.

To exempt Japanese nationals from customs duties, internal taxes and other fiscal levies which may be

imposed in Zambia with respect to the supply of the products and services under-the Verified

Conlracts.

To accord Japanese nalionals whose services may be required in connection with supply of the
products and services under the verified contracts, such facilities as may be necessary for théir entry

into Zambia and stay therein for the performancé of their work

To assign the necessary slaff and secure the necessary budget for operation and maintenance of the

equipment purchased under the grant.
To maintain and use properly and effectively the equipment procured under the Grant Aid.

To bear all the expenses other than those to be borme by the Grant Aid necessary for construction off

the facilities as well as for the transportation and the installation of the equipment.
To maintain the control of tools and spare paits purchased under the Grant

To prepare necessary personnel aflairs and operation and maintenance system including the budget to

eftectively function the construction of facilities and the procurement of equipment accompanying the

Project.
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APPENDIX—5 COST TO BE BORNE BY THE RECIPIENT COUNTRY

- AMOUNT (Kwacha)
PHASE 1&11
DESCRIPTION PHASE 1 PHASE it TOTAL
1. Labor Cost for DWA Implementation Team
1-1) salary 12,618,786 25,237,752 37,856,358
1-2) allowance 43,800,000 87,600,000] 131,400,000
Sub-Tetal 656,418,786] 112,837,672| 169,256,358
2. Cost and personnel Expenditure for WASHE
Activities ) 15,169,863 30,818,496 45,988,364
2.1) Establishment and Capacity Building of D-
WASHE Committee
2-2) Capacity DBuilding of Pump Mender, 81,248,820] 162,497,640| 243,746,160
Community  Organizer, Environmental|
Health Technician 30,459,600 81,225,600 11,685,200
2.3) Establishment and Capacily Building of V-
WASHE Committee .
Sub-Tetal] 126,878288| 274,541,736] 401,420,024
3. Cost for Construction and Rehabilitation of
Approach Read
3-1) Namwala 202,402 £02,402
3-2) Monze 65,177,413 5,177,413
3-3) Sinazongwe 362,369 362,368
3-1) Siavonga 181,215 181,216
3-5) Choma 7,429,658 7,429,658
3-6) Kalomo 3,417,128 3,417,128
3-7) Livingstone 1,501,360 1,501,360
3-8) Mazabuka - 1,291,314 1,294,314
Grand Total| 189,639,258] 401,202,983] 690,842,241

APPENDIX—6 OPERATION AND MAINTENANCE COST

- COST (K{wacha/Annual)

DESCRIPTION UNIT COST VOLUME COST(Kwac
ha)
1. Operation and Maintenance Cost
borne by D-\WWASHE Committee
1-1) Maintenance of 9 vehicles 1,287,720/yrfunit(*1) 9 unit 11,689,480
1-2) Maintenance of 9 motor
cycles ’ 182,0804r/unit(*2) 9 unit 1,638,086
1-3) Photocopying 60,000/distr./month(*3) |9 distr. X 12 months 6,480,000
1-3) Telecommunication 36,000/distr./month(*1) |9 distr. X 12 months 3,888,000
- Sub-Total] 23,695,666
2. Operation and Maintenance Cost
Borne by V-WASHE Committee 85,885/pump{*5) 220 pumps 14,496,60!
2-1) Spareparts for hand pump :
: Sub-Total] 14,491,601
Totall 38,090,167

*1} 7% of the cost of the vehicle (US5517,600.-) per annusl
*2) 7% of the cost of the motor vehiele {52,063.6.-} per annual

*3) K .300.-/piece X 200pieces/month

+3) K.600.-/min. X 20min. X4times/month
*5)  Quoted form CMMU

Exchange rate at 1US$=1282.05 Kwacha
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APPENDIX-7 SUMMARY OF THE REQUESTED VILLAGES-2
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if the aumber of pupils is racre than one third of the village population.
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APPENDIX-10 CONDITION OF EQUIPMENT AND VEHICLES

(1) Equipment and Vehicles allocated in Southern Provinee

Utilization
Equipment and Procured| Project Condition in the
Vehicles Year Title Project
Drilling Machine (1) 1986 [The Project |¢ Damage in roller of must and drilling Not
for The head utilized
Rural » Leakage of oil from valve =
Water + Time-worn engine and chassis
Supply » Used for 10 years
Developme
nt
Drilling Machine (2) 1581 |Non-Project|e Damage in battery terminal and side Utilized
Grant mirror
Assistance |¢ Operational performance seems good
(ZKR) * Possible to utilize for the Project after
proper repair and maintenance
Air Compressor (1) 1991 [Non-Project{e Substitution engine air, oil, and fuel filter| Utilized
[20,567%hr] Grant are required.
- |Assistance [o Damage in solenoid valve
" |(2KR) » Possible to utilize for the Project after
- proper repair and maintenance
. : Non-Project : . _
Air Cormpressor (2) 1991 |Grant ~ |* Possible to utilize for the Project after Utilized
{11,330hr] Assistance | proper repair and maintenance .
: (2ZKR) - . . -
Truck Mounting Air 1986 |The Project [o Heavy damages in engine and chassis Not
Compressor (i) for The » Used for 10 years. utilized
{81,202km) Rural * Mileage exceeds 8,000km.
- Water : ' '
Supply
Developme
ni
Truek Mounting Air 1991  |Non-Prajectie Damage in plate spring Not
Compressor (2) Grant  |s Engine and chassis are decrepit utilized
(©5,410km) Assistance 1s Milcage exceeds 100,000km
- (2KR) : .
Supporting Vehicle 1986 |The Project |e Heavy damage in engine and chassis " Not .
. ’ for The ¢ Used for 10 years - . utilized
Rural - :
Water
Supply
Developme
nt )
Supporting Vehicle 1991  {Non-Project]e Mileage exceeds 79,000km. Not
Grant ¢ Kngine and chassis are decrepit utilized
Assistance ' '
(2ZKR)
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APPENDIX-12 HYDROGICAL EVALUATIONS

(1) .Results of Geoelectric Prospecting Analysis - Planned Borchole Depth
(2) .Measured Resistivily curve on the sites

3) .Southern Province Rural Water Supply Project Phase I (1985), Phase
I (1988) Borehole 1.ocation Map

(4) Southern Province Rural Water Supply Project Phase 1(1985), Phase
It (1988) Borehole Data
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{1) Result of Geoelectric Prospecting Survey Analysis - Planned Borehole Deplh -1

Distnct

Site Name

Soil
{m)

Alluvium

{rn)

Laterite

{m)

- KALAHARI GROUP

Clay-Silt

(m)

fm}

Sard Gravel!

Sandstone
{m)}

Mudstone,
Shats {m)

T KARQO GROUP

Sandstone Schist
{m} {m)

Basalt
(rn}

Westhering
Zone (m)

KATANGA GROUP

Sarni’stt-x-\;:.-
Quartize {m)

Shala
{m)

BASEMENTROCK

Schist
{m}

Westhering
Zone (m}

Granite
(m)

Gneiss

{m)

Schist
{m}

Fractured
Zone

(m}

Planed
Borehola
Depth (m)

Shimayoba School

0~1

0 ~30

3~ 20
30 ~ 52

52 ~

&4 ~

80

¥) Sigwidi Village 0~2 2 ~18 |18 ~ 24|80 ~ 97 ~ 100
24 ~48 |48 ~ 56
i . |56 ~—80 _ SN N - - I — R __ - -
3 Chief Keingu 0~2 2 ~ 10|10 ~ 2 3884 )
P EUETOR R B} - R JNN [N S N S _ 22 ~ 2836 ~ . R
4 Chizf Muwezwa 0~1 1 ~4 4~ B34 ~ 80 ~ 84 50
B8 ~23 |28 ~ 2
o N N N ¥ B 3 S T SENRRED S S (U I S N SO A I I — .1
5 Bayangwe Village 0~3 3 ~30 {30 ~ 36 72 ~ 88 90
36 ~52 {52 ~ 12
. el SURI [ W I N S R — S SR U - S S — —_—— e
6 NRcho Village o~3 | N ) ] . . _ , _ 1 T P 24 ~ 40| _60
_1 | Nemwsla |Tempe Village ] 9~2 L 18 ~22 1 2 ~ {8 S AU S, S ] _ 22 636~ 10
8 Naumba Vilege 0~1 1~2 2 ~ 618 ~ 12 48 ~ 57 §0
. R I .l o I ___ M2~ 30|30~ A e
9 Masempe Village 0~3 3 ~8 g ~ 14}32 ~ 72 ~ 72 ~ 84 90
e . o B 14 ~20120 ~ 32| V. _ L o R R N o D
i) MobolaViflage | 0~25 - 25 ~ 16 116 ~ 30130 ~ 52 N N N _ U U e 182 ~ b 52~ 0] €9
1 Kebwe School 0~ 2 2 12112 ~ 24] 24 ~ B4 60
12 Ngebo Seitfement | o~2 T 2~s § ~26 |26 ~ 2|40 ~80 40 ~ 80 80
32 ~ 40 g8 ~
L o T 80 ~ 88 - e by N S A - | -
13 Namudumbwe Vitlage 0~2 2 ~28 |28 ~ Q2 32 ~ 43 (]
64 ~ 22 |48 ~ 64
_____ - S~ g _ __ N O SN . _ -
14 Nachumba Viflage 0~2 6§ ~14 1 2 ~ 664 ~72 52 ~ 64 80
o _ L I S 4 ~5 (4 ~M|w~ | v V. b . ) I R B ]~ 38 I
15 Dachele Vitlage 0~4 4 ~ 30 30 ~ 80 80 ~ 84 90
84 ~
16 [Mweezya School O~ 1i~3 { Iz~ 13-~ 4 - R - I . 44 ~ 52 £0
17 Syansimuna Village 0 ~ 8 8 ~ 20 0 ~ 28 90
- e N o I I T 28 e~ o I R I e B L I 80 ~
18 {Mazyamuna Village g ~ 2 6 ~ 200 2 ~ & 28 ~ 32 20
32 ~ 68)20 ~ 28 80 ~ 88
D S o o L 2 ~ | B i i A 1. b o
9 Fodwi Village 0 ~ 1 5 ~ 17~ 8 32 ~ 48 70
L S I ) I R o ~ I _ N N 4 56 ~ &4
20 | Sinazongwe | Simapumba Village 3~ 20| 0~ 3 20 ~ 23 60
3 ~ 40|40 ~ &
- ) , - o} 60 ~ T6F 16 ~ 1 _ - I I S R L - -
2t Syankuku Viflage o~3 3~ 81 8 ~ 20 B a2 ~ 40 80
20 ~ 32]48 ~ 60 ~ 80
L s N ) 0 ~ 48| ~ I ) _ N 1
72 Simumpande Vitlage ¢ ~ 3 3 ~ 13|18 ~ 40 40 ~ 48 90
48 ~ 0|60 ~ 2 72 ~ 84
— L _ . . 184~ 1 . — . L Y I i .
23 Syankumrba Village 0 ~ 3 3~ 24l30 ~ 44 I 24~ 30 €0
48 ~ 64164 ~ B4 4 ~ 48
84 ~ -
24 Simonga Village 0 ~ 1 1 ~ 64 40 ~ 48 70
- e T S R I o - j68 ~ N I S ) R R O el . _
25] Lwing |KesyaRHC. |0 ~ %) - i ~3| _ _ - I i R 1 ] - RS T P )
26 | Store  [MspenzirNanssnzy Q0 ~ 2 I - I P —— ey~ | Ty e __| 60
21 Katiba Villags ¢ ~ 1 § ~ i i€ ~ 20 100
_____ . _ N N . I D T R 15 ~ 92
P2} Makolis Mandandi Vitlage 0 ~ 1 T ) i ~ 10 10 _~ 61 ~ 84 90
25 Mukwelels Village 0 ~ % N _ N j . $ ~ 10110 ~ | 6 ~ 68] 10
30 ChigsbwaViage | I O B & I S I L N R T - 2 ~ I T S~ 60 60
AL Masmbo Lukubi Village 3 o~ 3| oy _ ~ i} 3~z 12 ~ e e J2 ~ 84 .90
37 Chikonga Vilage _ 1 0 ~ §) R R R D R S N 3 A N M~16 &
a3 Mpokots Village | &~ 1} 1 N e N | ] i~ 64 e~ [y |ea~ 68 10
3§ Monze [MwanzaWestChnie ¢ - | 0 ~ 10} V4 I ) 10~ 84| 84~ T A )
35 NengwelokaVilege - | — | = o~ & T - _ . } ; 4~ 8| 1 18~ e~ b [ |sz~ 60} &0
K[ Chegpahabulembs Villege 1. 0~ 2 . B IR VTV~ 8] ] 8 -~ - b - |5~ 681 0
37 Muvwangs Viflage o~ Ty vy Tty I S t ~ 1212 ~ 12 ~ 22 60
. — L 4o I S [ R DN SR R I R P DU VR S, . 8~ 51
38 Simutingne Vilage | vy e ~ 2% 4 __ | .} N S | 2~ 18y _ 8~ 1 4 24~ 28] 6
3 Chinongwe Village }__ | |l -~} 1 _____[_ B R - I _ . |&~2t0~ | 1 |48~ 56 60
40 Sicuomba Vilage 6 ~ 2 | I T g - ~ 70










{1) Resull of Geoelectric Prospecting Survey Analysis - Planned Borehole Depth -2

KALAHARIGROUP

_KARQOGROUP

... KATANGAGROUP

" BASEMENT ROCK

Fractured

Plansd

No.] District Site Rame Sod Alhvium | Laterite | Clay-Sit | Sand,Gravel] Sandstone | Mudstone, | Sandstone {  Schist Basalt | Weathering| Shale Ssndstone, | Schist | Weathering|  Granite Gneiss Schist Zone Borehole
{m) {m) {rn) {m) {m) (m) Shale {m} (m) {m) {m) Zone {m) {m} Quartize (m);  (m) Zone (m) {m) ({m) {m) {r} Depth {r)
41 Syanjase Village ]~ 1 - I I I S [ T .. I . R I o i 6 ~ 221 W0
42 [Mpota Village 0 ~ 2 2 ~ 20 ~ 32 80
- Y D P R S I P _ R B L D R B 64 ~ 72| o
4 Chioule Village ~ | excluded — — } JEDSE IS PR S A SR SRS DR — N _ 80
A SnanfuVlage __} __ } @ ~ 1V} {1 . - N SR P S N I T B A B SO i & — 88~ | &0
o I S . R S R [T SO N _ I |16 ~ 36136 ~ B I
45 SimbozuVillege __  F _ Jo -~ 2] I N DO . DRI S . Ao f2er 32322 e~ e .. 8
45 SyepsmbaVilage  § b |0 ~ 2| S S S S | . ' U S SO 40 ~_ e I 80
47 Nkungwa Schogl o o Q ~31 . R I S R, . | 3 ~ . L 10
48 Kaoma [Polo Village 0 ~ 1 1~ 14]t4 ~ 40 ~ 44
o I R R L . I | 52 ~ 60 .
A3 Kongyuma Village | exchuded i S . . N S . . . 10
50 Siankope Viflage | | 0 ~ 3] _ N R I A . A iy~ g2~ 1. 6 ~ 64]
51 Siemnpondo Yiflage exchded | I _ _ I U R S R S N D I i ~ _80
| 52 Chhuyu ViMlaze ~  jJ0 ~ 1 | ] . I [ S . B N SN SN A~ 6] 6 ~ 68 ~ 12 .80
53 Kayuni Village —— 0 ~ 2 . N - 1 - R 2~ &} 6~ .
54 Chana Village exclded } ¢ V.. v Y .. e R o - I R R A U S S n
55 Standwazi Village 2 2~ B| 8 ~ 18 ~ 22 0
o I R s B - o _ _ L o |48~ s0}
56 Chibslapi Vitage Q ~ 2 2 ~ 40 - | 40 80
57 Hinamanpolo Viflage 0 ~ 2 2 ~ 12|12 ~ % ~ 32 80
55 ~ 64
_ L . _— — Y . U S L e — 16 ~ 80 _—
58 Sibanyati Settlement 0 ~ 2 2 ~ 22|22 ~ 26 ~ 30 80
. 52 ~
59 Sepande Viltage Q ~ 2 ’ 2~ 6, 6 ~ 14 32 ~ 44f 44 ~ B2 80
14 ~ 24} 24 ~ 22
S N UV RENN SR S —— _ e N2~
&G Singani Upper School 0 ~ 4 4 ~ 12§42 ~ 30 ~ 32 S0
; 3 ~ 40
- U B I RN I SN R . A S S R AR [ SR RN NN R— 80~ _ 1 _
61 Munaputls Vilage 6 ~ 1 1~ 40 106 ~ 25 ~ 30 80
o o - I ] I b I o 62 ~ 12
Maluma Village o ~ 1 1 ~ 2112 ~ 12 ~ 28 80
58 ~ &4
' I R ~ | o 80 ~ 88] -
63 Choma |Makeempa RHC 0 ~ 1 1 ~ 24|36 ~ 24 ~ 3644 ~ 48 90
| _so~ &
84 Siakakole Village 0 ~ 2 A N B T 2 ~ 16|18 ~ 56 ~ &) 80
12 ~ 16
65 Simbulo Primary School Ty e~ 1 - _ - |- — T i~ 3|3~ 1 52 ~ &4 1
66 Muzoka Village 0 ~ 6 6 ~ 24124 ~ 28 ~ 4% 80
e ' ] s S I S - I S _ . e 68 ~ 80 —_
67 Munyama Hesith Post o ~ 2 ~ 16116 ~ 22 ~ 28 €0
L L N I R S R ] 1. - o L S D %~ s
68 Mulongo Vilage | — 0 ~ 2 I A R S A S IR A R AR N B | F R _ 28 ~ 48 £o
69 Simudima Primary School o0 ~ t o ) - t 161 10 ~ 32 ~ 4 &0
0 Halumya Village 0 ~ i {f ~ 4, 4 ~ 55 30 ~ 36 80
L e vy o i I I I o N D DR S o 32~ 80
7t Siancheeka Village g ~ 2 2~ 12f12 ~ 28 b 18~ 22 70
i 26 ~ 60}60 ~ 88 €0 ~ 68
el [ JE ] |88~ S S e . - - . R — _| 76~ 80
12 Fumbo P. School 0 ~ 1 1~ 3] 3 ~ D 60 ~ 32 70
3 Gulumunyanga School 0 ~ 1 6 ~ M| T ~ 81 o B ) - B B TV 5 ~ 22 I ')
64 ~ B3] 14 ~ 64 28 ~ 3§
S R N IR I S 188 ~ L - I A Y-S X § SN
74 Sinafala Tum Off 0 ~ 1 1~ f2]%2 ~ 88| | 1 o 16 ~ 22 70
Al A 28 ~ 36
__ o . - U [ RN B . [ SER S S22~ 68| @ .
15 | Gwembe [Chissbuka Village 0 ~ 1 T~ #l# ~sl 1 -—l--—a--- SO~ 28 &0
S I R - — 4. 80 ~ 16116 ~ _ - ,, _ i6 ~ 84 .
% Sinafala Village 6 ~ 1 T TR R e 0 44 ~ 60 o
i Mebula P. Schoct 0 ~ 2 2~ 2|~ I - T 72 ~ 80 80
. . N ) R N I M 1 Y o R S R R B
18 Siabwango 0 ~ 9 ’ 1~ 1414 ~ 32| o t4 -~ 20 60
2 ~ 2] ~ 48 ~ 60
. R R I e I — S U IS S _|£0
79 Hazcbere Village 0 ~ 1 i~ B8~ 77" T 40 ~ 48 T
_ . I N . e~ 12|72 ~ N e o D b )
80 Hachaelo Village 9 ~ 1 I B I A T 80 ~ 84| 50










{1) Resull of Geoelectric Prospecling Survey Analysis - Planned Borehote Depth -3

___ KALAHARI GROUP —  KARDOGROYP | ._ ____ KATANGA GROUP o _ BASEMENTROCK Fractured Planed
No.| District Site Name Soil Alwviom | Latente | Clay-Sit Sand,(iravelT Sandstone | Mudstone, | Sandstone Schist Basalt Weathering Shale Sandstone, Schist | Weathedng |  Granite QGneiss Schist Zore Borchole
{m} {rn) {m)} {m} (m} {m) Shale {m) {m) {m) {m) Zone {m) {m)} Quartize {m) {m) Zone {m) {m) {m) {rm) {m) Depth {m)}
81 , Hachangu Village 0 ~ 4 8 ~ 14| 4 ~ 8 t ~ 265 26 ~ 80
Gwembe 20 ~ 32114 ~ 20
u 32 ~
82 Mulowela School 0 ~ 27§ B - — i S N SR [ 2 ~ . o — 60~ 720 80
83 Malala Village 0 ~ 2 2 ~ 14 ~ 18 80
- o . . I JER SN S ISR S——— P - — SN B - 6 ~ 16
84 Ngandu Haveenzu Village | ¢ ~ 3 I~ By & ~ 4 ~ 16 60
L . - _ D B R SN SRR [ U B _— S R IS I R |56 ~ w0 _
85 Chisekwa Village 0 ~ 1 i~ 6] & ~ 24 ~ 28 60
__ _ A - e N — 4 S — S |82~ b4 _
86 [Mutande Viage Q0 ~ 2 6~ 16| 2~ 6 4 ~ 48 60
. 5 ~ —
87 Wwendankama Village 0 ~ 2 2~ 10]10 ~ 26 ~ 43 100
88 ~~
83 | Mazabuka |Bonbo Village 0 ~ 3 i~ 10 40 ~ 0 ~ 32 Az ~ 40 90
: 12 ~ 83
&9 Kaunga P. Schoo! 0 ~ 2 2~ 12160 ~ 78 12 ~ 40 £0 ~ 60 S0
] . N ] _ I R ~ s~ ) s~ e
90 Muvela Village 0 ~ 2 2~ 18|18 ~ 30 ~ 32 10
L - I i e o I R S I T o ) _ L 156 ~ 65 o
91 Mweermba Primary School g ~ 3 3~ 8 40 ~ 55| 8 ~ 40 36 ~ 40 60
L R P T ) I S I B 60 ~ 56 ~ 0] o
97 Wulawo Primary School ] o =1 S R R - 1T =100 0~ | 44 ~ 52 e
93 Nadezwe Agri. Camp 0 ~ 3 3~ 22 22 ~ 2~ 30 80
: 60 ~ 72
o5 Mekangala Yillage 0 ~ 2 2~ 6| 6 ~ 32 32 ~ 84 56 ~ €0 &0
84 ~ .
93 Naluama Primary School ¢ ~ 1 1~ 6 48 ~ &0 6 ~ 48 16 ~ 28 60
) 60 ~ 40 ~ 48
95 Simamba/Matero 0o ~ 2 2 ~ 20120 ~ 44 20 ~ 32 80
e - 4 ~ 56]56 ~ . _ - - _ 32 ~ 16 _
97 Manchamvwa Q9 ~ 2 20 ~ 48} 2 ~ AW 12 ~ 16 €0
12 ~ 43 ~ 72 48 ~ 52
_____ o B L R B o B e o L i g0~ | o
48 | Sisvonga |Siamwiinga Village 0o ~ 1 3 ~ 24|24 ~ 48 24 ~ 30 bt
— I I U , I U R _ o 48 ~ 52 -~ 12 I DR I R S |60 ~ B4% .
93 Dibwi G ~ 2 2 ~ 16} 16 -~ i5 ~ 32 i0
e o - ) 1 - I _ - - 7 o i 1 s~ o
100 Dambrove/Syekalinda | exehded | | b | ] SN . . [ U PURVNN PN R —] . ,,
I Chinysma /Jamba _excluded ] 1. ~ o . i I T A A . - N o
102 Siamwinga P. School 0 ~ 2 & ~ 6O} 2 ~ & &8 ~ 80 80
60 ~
103 Zemba Zemba Village 0 ~ 3|3 ~ 12 12 ~ T o T |z~ 40 70
64 ~ 12 .
104 Mangaba Village 0 ~ 2|2 ~ 2 76~ i2 ~ 2 - 72 ~~ 2% 60

A-ﬁ"l













(2) . Measured Resistivity curve on the sites
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(4) Borehole Data in Southern Province-1{

& [Fosion o] Aduite? | Thickness
. Sctéen, of Laterite
MONZE Mudsione
Moy12 | 1987 | 1s0 78.5 63 50 ] 363 31.3 029 | 13~16 | Schist
25~28
34~~37
40~43
) 49~58
MOM13] 1987 | 100 42.0 25 80 | 231 15.1 1.66 | 25~43 | Schist 10
M0)-14 | 1987 | 100 40.0 43 | 100] 218 118 524 | 23~29 | Schist 1
MO0J)15 | 1987 | 100 36.0 33 94 | 216 122 389 | 23~35 | Schist 3
MO)16 | 1956 ] 100 40.0 43 361 221 17.5 336 | 15~19 | Gneiss 3
23~35
M0J.17 | 1986 ] 100 40.5 35 94 | 233 13.9 374 | 16~24 | Gneiss 4
' , : 32~36
MOJ18 | 1986 § 100 320 11 31| 209 178 D.59 7~19 | Sand, 9
Gravel-
Schist
MOJ19 | 1936 | 100 528 50 43 | M1 26.8 27 8~12 | Schist 3
_ 32~44
Mol-11¢| 1987 | 150 42.0 47 65 | 223 15.8 429 | 15~21 | Schist 0
271~36
moJ111) 1987 | 100 60.5 20 |121] 208 8.7 331 | 40~60 | Sechist 4
Mol112| 1987 | 100 31.0 150 | 143 ] 216 1.5 28.8 | 18~30 | Quarzie 4
MOME13] 1987 | 100 40.5 25 |128] 205 7.7 481 | 24~40 | Ganeiss 3
MOJLIN| 1987 | 100 | 405 | 200 | 12 ] 121 16.9 2641 | 32~40 |Quantzite - 3
. Gneiss
Mol 1989 | 100 49.0 18 62 | 316 25.4 1.2 | 16~25 | Schist 2
B 36~44
MO)u2| 1989 | 100 61.0 33 [ 113] 325 212 224 | 28~32 | Schist 5
, : : 40~48 :
: 52~56
MOIT3)| 1989 | 150 43.0 72 [1031] 114 23 79.75 | 14~18 | Quartzite 3
- 30~43 1
MO)T4| 1990 | 100 325 12 30 ] 268 238 072 | 15~26 | Schist 5
: 31~36
MGIOS5| 1950 | 100 40.0 35 57 § 201 14.4 3.5 | 29~41 | Schist - 6
MOJITI7] 1990 | 100 720 67 |305} 403 98 098 | 24~28 | Gianite 6
) 32~36 '
- : 40~48
MOLES8| 1990 | 100 51.5 15 1841 312 128 1.69 | 24~48 chist 12
: ' . 32~36 |
40~48
MOIn9| 1980 | 100 78.0 : Granite | - 3
-|mornie] 1990 | 100 37.0 54 66 | 148 82 168 | 20~32 | Schist 5
MoJmii| 1959 | 100 54.0 20 | 153 370 217 1.33 | 371~45 | Schist [
s : . - 49~53
“IMoi-n12{ 1989 | 100 43.0 18 [127] 265 13.8 397 | 31~44 Sikt 6
MOJT 13| 1990 { 100 60.0 17 | 134 369 23.5 1.04 | 35~54 | Quanzite 6
Mormiaf 1990 § 100 48.0 32 [ 218] 242 26 17.7 | 26~31 | Schist 6
3544 :
MQJ-0 15] 1990 100 0.0 ’ - . Schise 10
Mornig] 1990 | 100 500 11 19 | 19.1 92 1.72 | 26~34
' B 33~46
Morm21| 1990 | 100 195 38 {127]| 265 138 396 | 15~23
o - ' : 26~35
MoIn23| 1989 | 100 37.0 35 | 56| 128 72 700 | 20~
MOInzs| 1939 | 100 57.0 30 |214] 307 ] 93 465 | 24~40
MOID22| 1939 | 100 | ‘375 100 -] 87| 88 0.1 144, | 20~24
o B o : ' ) -k 28~32
MOJ-TI28} 1959 | 100 40.0 10 24 | 288 26.4 1.65 8~20 | Schist 10

Note : MOJ-I means Phase-l, MOJS-} means Phase-2 of the Jepsinese Grant Aid Project implemeated in Southern Provinee.
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Borehole Data in Southern Province-2

| Borehate [DrllediDiameté [Degth of Pumping Drawdown | Speaific
e ¢ A Borehdlé N pacity
R ) R E N Z{m) =
GWEM | G}-11 | 1987 100 DRY , Shale 6
BE . .
GJ-14 | 1987 | 100 79.0 : Shale 3
G146 | 1987 100 70.0 21 7.0 286 216 1.40 18~25 | Mudsione 3
) ) 57~69 9
GJ-1.$ | 1956 100 60.0 6 8.5 453 372 0.23 35~31 |Mudstone 0.9
GJ-19 | 1986 100 60.0 10 139 | 209 1.0 21 23~21 | Mudsténe 2
43~55 )
GJ-1-10 | 1956 100 56.0 8 35 43.7 - 40.2 029 2743 | Mudstone 05
GJ-1-11- | 1986 100 725 25 40.06 | 40.13 (.07 514 60~72 |Sandstone 2
GJ-1-12 | 1986 100 45.0 40 10.1 13.4 33 17.4 20~24 |Sandstone 2
’ 28~40 [Mudstone}
G1-1-13 | 1986 | - 100 40.5 50 %2 | 129 3.7 194 32~44 | Mudstone &
GJ)-1-14 | 1986 100 36.5 70 92 127 3.6 28.4 1620 Shale 0
29~32
G115 | 1986 10D 82.0 15 83 285 20.2 11 34~60 [Sandsione 6
-Shale
. Mudstonz
GI-1-16 | 19586 100 405 35 8.8 212 124 37 12~16 Sand, 12
28~36 | Gravel
. Sandstone
Gix17 [1986§ 100 | 365 | 160 | 113 | 154 4.1 55.7 | 16~29 iMudstone| 2
. - - | 28~—32
Gi-1-18 | 1986 | - 100 79.0 - Mudstone 05
GI-120 | 1986 100 720 20 32.9 432 103 28 43~51 |Mudstone 1.2
. 59~67 |Sandstong
GJ-1-21 | 1987 160 48.0 150 293 | 320 2.7 80.1 31~43 |Sandstone 0.5
32~36
G122 | 1985 150 48.0 300 49 6.7 1.8 235 36~45 |Sandstone 0.3
. . Mudstone
MAZAB| MAJ-1-2 | 1987 100 40.0 315 2.9 219 25.0 2.16 716 | Laterite 2
UKA N ) . 23~31 T
MaAlJ-13 | 19587 100 73.0 DRY : . - - Gneiss 2
MAJ-1.5 | 1937 10D 360 39 6.6 20.6 14.0 4.02 23~35 | Quadzite 2
MAJ1-6 ] 1987 100 360 20 53 16.9 10.6 2.48 23~35 Schist 2
MAJ-1-7 | 1987 100 370 113 203 | 214 1.0 - 160 20—~32 | Gneiss 2
MAj-1-8-§ 1957 |- 300 |- 73.0 DRY - - Gneiss 2
MAJ-1-9 | 1987 100 40.0 53 8.4 353 269 2.84 27~39 1 Quartzite 2
MAJ-1-10] 3982 1030 79.5 5.6 169 | 311 14.2 0.56 27~47 | Diabase 2 -
MAJ-1-11] 1957 100 40.0 32 92 330 238 1.93 23~39 | Granitic 2
Gneiss )
MAJ-1.121 1987 100 68.5 - 1.5 - - - 15~-35 Schist 2
MAJ-I-13} 1987 100 335 20 43 171 12.7 2.26 9~21 | Gaeiss 2
MAJ-1-14 | 1987 100 70.0 PRY . Gneiss 2
KAaLOM| KEM1 | 1990 100 61.5 . Granite 6
0 - - . .
¥J-1-2 | 1999 100 60.0 8.7 232 | 454 -2 0.564 | 29~48 | Quanazite 6
KJ-1-3 11990 | 100 48.0 29 4.0 12.7 13.7 3.05 26~34 Schist 7
: . - 37~43 | Quanazite
£1-114 | 1990 100 42,0 35 4.0 10.2 6.2 8.13 26~38 1 Schist 6
K1-o6 | 1950 100 41.5 81 6.0 22 262 4.45 24~38 Schist 12
) . " ] Quanzite
K1-0-7 | 1990 100 300 56 3.4 6.3 29 278 24~32 |- Basalt 6
Ki-19 {1990 100 63.0 13 136 51.9 383 0.414 48~57 Schist, 6
] : Gneiss
KI-D-10 | 1990 100 61.5 : - Granitic¢ 6
- Gngiss
KI-11-12 | 1590 100 420 32 10.9 168 59 7.81 26~57 | Schist, 6
] - - Gneiss -
LVING | L1-H4 | 1990 | 100 60.0 DRY Silt [
STONE - ' - : o
Li-n2 | 1990 100 36.0 28 213 | 22 0.9 448 | 21~32 |Sandstone 6
: a - , Basaly
13.0-3 | 1990 100 | 60.0 DRY - ] Silt 8

Note : MOJ-1 means Phase-], MOLIl means Ph'ase-2 of the Japaneé-é Grant Aid Pioje-:i {mplemented in Southern Provincs
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