Meohanical,Engineer 2 Mainténance and rEpair of the
drilling machine and technology
transfer regaiding the above

mentiohed.téChn1Que,

Testing Engineer | 1 Condocting’borehole logging, aquifer:
test, etc. and technology tramsfer

regarding the above mentioned tests.

The despatch of the above-mentioned engineers will faké place
during the period of about 7 months after the commencement of the
drilling operation, as the program is also in the framework of the

grant—aid program.
4-5-3, Modus Operandi of Drilling Boreholes

As is prev1ously mentioned the proposed sites of boreholes were
selected from the point of view of demand for water source, and :
hydrogeologioal consideration has not yet been given. Therefore, wheén
this water source develooﬁent project is implemented,:all thé potential
problems will have to'be solved, using thé'evaiuationlstandafd prooidéd
by the procedures required by the water source development plaooiog- _
before proceeding to the actual borehole'driiling'and constructing water

supply facilities. (See Fig. 4-4.).

Toward thls end, the Project may have a possibillty of facing
problems concerning the SelECtion of sites for boreholes or evaluation
of groundwatel resources when 1t is implemented. ‘The standard or
technical speciflcations which will be prepared at the time of project
"1mp1ementation will be used to solve these problems. As ‘data for the
compllation of standard, some of the criteria collected by the survey
team after its field study and its ‘discussion with Zambian counterparts

are described below.
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Fig. 44, Modus Operandi of the Groundvater
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(1) Suitability of site

T

o .

Population Element and Distance to the Boreholes

In this water supply project, first priority shall be given to
the rural settlements of more than 50 inhabitants with the distance
to the water source being more Ehan'ﬁ km. Then, by turns, the
faeilities are to be provided to the settlements closer to tﬁe

sources.

According to Table 4-1, unit beneficiary population per one

urgently needed borehole for the Project {s between 500 and 1,000.

~ But penple who depend on the existing wells are included in this
table, actual beneficiary population can be estimated at around
200, The locality with extremely small beneficiary population
shall be excluded. Optimal beneficiary population will be decided
by the actual village inhabitants living w1thin the area which, can
be covered by a ‘borehole (maximum diameter around 5 kilometer).
Considering pumping capac1ty, water demand etc., it is desirable
to distribute boreholes in such a way that each bofehole has around _

300‘benefic1aries.

: However neither the number of the unit beneficiary population
per borehole nor the unit planned volume of water supply per capita
is spec1fically set for the Project.

° HYdrugeoldgicel Element -
Geo]ogy and pumping rate’ of exietlng nearby boreholes_will_ue ‘
examined. The site whose static water level can be estimatedfto be;
more than 50 meters will be dlscarded The areas where shales and
mudstones are distributed and thought to ‘form impermeable’ layer are

avoided.

~77—



°  Electric Resistivity Survey

The suitability of site for drilling will not. be judged only by the
results of the electric resistiV1ty survey In order to make a
consolidated Judgment, conditions of geo-morphology and geology of
the area, or the data of the existing nearby boreholes shall be

taken into account.
(2) Judgment on Aquifer

To judge'the ﬁermeability of‘weathe:ed layer by geologieal'sample
and core logging. ‘Rock fissure is to be deteeted by using the records
of leakage, rate.of:driliiﬁg, micro logging, ete. during drilling
operation. The screen section and the depth pf the borehole are
decided.

(3) Evalﬁatiqn of Quality and Quantity of Groundwater

~ Hand Puﬁp eets #illznot be insfalled' when its static.water level
“1s more than 50 meters, but when it is found that its pumping rate is
abundant, the construction of well will be carried out for future use by'

engine pumps.

When the static water level is between 30 to 50 meters, which is
usually the maximum level for pumping by hand pumps, aquifer test. will
be carried out, and specific pumping rate is calculated Whether
construction of borehole and installation of pump set are carried out or

not depend on the spec1f1c capacity.

Water quality is judged by'the WHO standard. Even the quality does
.not satisfy it, with the request of beneficiaries, a pump may be
1nstalled as long as the water is judged not to harm the health of
users. If the quality of water is found to be further deteriorated, the
use’of the water is to be limited for miscellaneous household use except

for drinking purpose.



Although Zamblan engineers of DWA have experiencéd Qahy
'constfuction works of rural water supply faéilities'inclu&ing fhe
drilling of boreholes, many of them have not received systéﬁatic
training on overall development method such as survey technique of
groundwater resources, interpretation of borehole logging, pvaiuatioﬁ of
groundwater yield by aquifer test or operation technique of new type of

drilling wachines which are to be provided by grant-aid.

Thus, it is necessary that technology transter be Larried out

through actual drilling operation and project implementation.

4-6. Project Cost to be Borme by the Government of Zambia
. The Project cost'to be borne by the Government of Zambia consists
of the personnel and incidental expenses concernlng the construction of

43 boreholes and Water supply facilities.

Personnel cost = - 95,186 K

Fuel and métérial.cost 10,915 K
Total -~ 106,101 X

FolloWiﬁg are the:éosts‘reqﬁired-fbr the drilling of remaining 59

boreholeé and ‘the construcﬁioh of corresponding water supply.faéilities.

Pgrédgnél expénses: | 135,980 K

Fuel cost ‘ 272,750 K

Maferial'cost S 26,471 K
Total ' 435,201 K

Unit:wagés,'unit material price, unit WUrking days requifed by
different:category of work,.conshmp%ion rate of fuel and chemicals,

etC., which are the basis of this calculation, are attached to the

Appendix,
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CHAPTER - 5. PROJECT IMPLEMENTATION PROGRAMME

5-1, Executing Agency
5-1~1. Project Implementation

The agency for the Project implementation is DVA, the Government of
Zambia. '

After the Exchange of Notes, DWA will contract with a Japanese
consulting firm for designlng, supervision, etc., then it will execute
the formalities of tender to Japanese suppliers and contractors, under
the supervision of the consultants concerning the procurement of

equipment and materials and construction of 43 boreholes.

In the construction work, dtllling of borehole w111 be carried out
by the staffs of the drilling section of DWA, and installation of pumps
and inc1dental works by the Southern Provincial Office of DWA, which is

located at Choma.

- Jdpanese. consultants will give advice on the selection'of 43 sites
of the borehole out of 102 sites; piaﬁniﬁg of groundwater'development

and supervision of construction, etec.

Japaoése contractor will drill the:bofeholes ond‘coostruct
horeholes using equipment and matetials provided. All the necessary

staff for the work will be provided by the Government of Zambia.

DWA will take full résponéibility for drilling of_remaihing 59

horeholes on&ioonstrﬁction of corresponding water supply facilities.
Management and maintenance of the completed water supply facilities

will be carried out for the time being by the Southern Provincial Office
of DWA and the District Council. IDWSSD made a propesal that, in
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future, the beneficiaries will be organized and they themselves will

take care of the facilities.
5-1-2, Detailed Design and Construction Superuision

Service of desgign superviqioh:regarding the‘procurement of:various
‘equipment and materials to be provided by the Government of Japan, and
.the advice on the management of Project formulation and planning
regarding ‘the construction of water supply facllities will be carried
out by the Japanese consultants. After the Exchange ‘of Notes for the
Crant»Aid Program is formalized, the Government of Zambia will conclude
conSulting_coﬁtract with a Japanese consulting firm regarﬂing the

services mentioned below.

(1 Tu make tender dotuments such as detailed'design concerning
'proturément of equipment and materials, technical instruction
“and advice on construction works and drilling technique and

specifications (including technical specifications).

(2) Execution of formalities of tender on behalf of the Government

of Zambia, and to evaluate the tender offer.

(3 To witneaq the inspaction of equipment and materials while
they are in the process of being manufactured and at the time

of their dellvery
(4) 'Superviaion of construction of 43 boreholes.
Conce1ning the supervision of construction and planning for the
Project implenentatjon, consultants and will have discussions- with

Zambian counterparts will have discussions, and the former gives advice

_ to the latter whenever necessary..



1he Government of Zambia will execute the formalities of tender

~under the supervision of consultants, and will wake a contract with a

suucessful bidder.

Despatch'of'engiueers'fbf the technology transfer in the field of
construction of water supply facilities including drilling technique

during construction period will be done by the Japanese supplier of the
equipment and materials.

5-2. Undertaking of Works in the Project'Implémentétion
According to the conclusion reached at the discussion between the
survey team and Zamblan counterparts, each party will do her undertaking
in the project. Undertaking of works for each party is described below.
5~2-1. ‘Undertaking of Japanese side in the Project
(1) Provision of drilling machine, supporting véhidlés; equipment
- and wmaterials of boreholes, etc. and transport them to the
premises of the head office of DWA.
(2) Construétioﬁ of 43 water supply facilities.
(3) 'Procurement of equlpment and materials to be provided and’
dEQ1gning and superv1snng for 1mplementat10n of construction
work,

_542—2. Undertékiﬁg of Zampian'side in the.Project

(1) To take the necessary procedures for exempting customs duty

_f01 equipment ‘and materials to be imported

(2} Inland'tranépbrt'bfiéduipment and materials from DWA hiead

office to the district.office.



(3)

(4)

.(55

(6)

)

(8)

(9)

To take the necessary procedures for exempting customs duty
for accompanied equipment and materials of the Japanese

consultants and the contractors,

To bear the commissions for the banking service to the

Japanese foreign exChange.bank.

To arrsnge laboutrers for the construction of water supply

facilities and to pay them wage.

To set up the Project team with the staff who are well versed
with the_aspects of management, planning and technology

required by the project.

To make electric resistivity1surﬁey for the selection of sites

of boreholes before the Project commences.

To manage and.maintain equipment and materialse pfovided by

Japanese grant-aid program.

"To provide the personnel and cost regarding the construction

of remaining 59 water. supply facilities, and to be responsible

for the completion of these facilitles.

5-3, Procurement of Equipment and Materlals

Procurement of equipment and materlals required by the Pro;ect will

be made mainly in Japan and a part of equipment and materials will be

from Zambia. The product of the third country may be used, 1f they are

not avdilable in both countries or if they are more -economical.

The“procurement:of equipment and materials will be carried out by

- suppliers undexr the supervision of the consultants.



5-4. .Implementation Program

-

The Project will actually start when the Exchange of Notes are
formalized by Lhe Governments of Japan and Zambia. Then, DWA will nake
‘a consultant contract with a Japanese consulting flrm for the service of
procuring equilpment and materials and of the implementation of the
Project. After the contract is signed, the consultant will prepare the
tender documents. After obtaining approval from both Governments of
' Japan and Zambia, invitation of tenders will be given to Japanese
suppliers, then it will witness the contract between the. Government of
Zawbia and a successful bidder. It is estimated that about 4 months are
reqnired from the daté of Exchange of Notes to the Government's contract
with the suppiier,:abOUE 6 months for manufacturing of drilling machine,
procurement and packing of other equipment and materials and sea
transport, and: 2 months for land transport, In other words, one year
will be required before construction work and technical guidance take
. place. Moreover, the validlty of Exchange of Notes is up to March when
Japanese fiscal year ends. 'So the maximum perlod of drilling operation
"would ‘be 7 months, even considering the exten31on of the validity of

'Exchange of Notes for another year.

The program is shown. in Figure 5-1,

3-5. Management and Maintenance-Program
5-1-1. Drilling Machines

'Management and maintenance ef rhe equipment and materials, the
principal items.of'which is.the drilling machin985‘are-carried out by
- the drllllng section of DWA As 1s described in Chapter 2, the drilling'
- section is an organization (the headquarter of which is situated in
" Lusaka), which consists of 24 personnel of.headquarter, 9 staff In

workshops and 77 staff for operation at drilling sites. (See Table
2-9.) |
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The abovemmentioned staff at the site of operation will manage and
maintain the equipment and materials while they are at work with
drilling machines. Repairs, etc. of the: equipment and materials are

done at the workshop in Lusaka’ headquarter.
5-5-2. Water Supply Facilities
(1) Management and Maintenance System

In piinciple, the hanagenent and msintensnce of boceholes end
pumps, etc, shall be carried out by provincial committec (District .
Council), but due to shortage of staff, it w111 be carried out by the

'gouthern Provincial office of DWA. The office has 136 staffs, as is
shown in Chapter 3. It has branches in each of five districts. Actual
management and maintenance is bedng carried out by a team of two

plumbers, a driver and two labourers with smali vehicles

The responsibility for operation and maintenance of the completed
water supply facilities should in principle rest ‘with each district, and
the benefic1ar1es should be organized to take charge of the daily -

operation and the small repairs.
(2) Management and Maintenance Cost

Management:ano nsintenance cost: the cost of daily management and
maintenance 1s not appropriated in the budget ‘because it .is negligible.
The cost of rehabilitation is ot appropriated either because its
eiement of uncertainty is considerable. Theref01e, the cost of
management and maintenance appropriated here is confined to the
necessary cost for repairing 102 pump sets for 10 consecutive years.
The averdge rate of occurrence of minor breakdown by wear and tear is

set at once every 1.5 years per site. Following are the details:
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a) Total dcburfences of repair: (102 x_ld)/l;S = 6B0 times
b) Formation of repailr team
i}  pick up: 1 unit _ _
1i) staffs: plumber‘z, driver 1; labourer 2
111) average distance of movement: 100 km x 1 R/T =_200 km/site
c) Spéfé parts: 7,427 /year (spare parts for first.twq years are
included in the equipment provided) '
4) Equipment for repéir: .included 1n those provided under grant

e) .Repair hour: 1 day/site

Aslﬁhe.price'iﬁflatioﬁ rate cannot be eStimated aécurately for such
a.long term period, the unit cost per year in the time of calculation is
.usedlas‘a:base for adding the cost of management and wmaintenance. The
repait'team'éhouid engaged itself in this work in the'réquifed hours for
réﬁair (680/218 = 3;12 year = 37.4 monfhs), and the rest.of the ﬁime
during the period should engage itself-in_the game type of.work in the

other projects.

Thétdetailéd'caléulation of the cost of management and maintenance

is attached to the appendix.: Summary of its contents is as follows:

Manhgement and maintenance cost of the 102 pumps for 10 years is as

follows:

a) ' Salary and wages = K 39,831

- b) .Fuei anﬂ grease cost = 69,016
¢) Cost of spare parts = :89;302
| Total = K 198,149



5«6, Drilling pf'Remaining'Boreholes after Japanese Cooperation

After the end of Japanese éobperétion for drilling boreholes:by jt§
grant-aid program, Zambian counterparts of this project will carry out
the drilling of the remaining 59 boreholes and the construction of the
corresponding water supply system As is mentioued in item 5-1,
drilling of boreholes will bé carried out by the drilling section of
DWA, and Lhe_selection of borehole sites and installation of pump set
ﬁill be carried out by the.Sohthern Provincial office of ﬁWA . The
1equired number of the staff for this purpose has been explained in item
4-5. (See Table 4-4.)

Cost of construction materials (hand pump, casing and gcreen pipe),
except those of boreholes and water supply facilities will be borne by
the Government of Zambia. The estlmated cost for this purpose is

435,000 Kwacha (refer to Attached Document 8).






CHAPTER 6. PROJECT EVALUATION

L

The ?roject“is‘a part. .of the potable water sources develbpmenf'plan

for about 220,000 rural inhabitants in the Southern Province, which is

equivalent: to 44 percent of total rural population of the Province,

The direct benefits of the Project is as follows:

1)

Sy

3).

Urgency is one of the most important factors for the

. installation of the rural water:supply faciiities to negotlate

the coming drought which is difficult to forecast.
Installation of boreholes and related water supply facilities
is vital for the'improvement of present water supply

conditions of the Southern Province.

. The rate of occurrence of diseases caused by mal-environmental

‘conditions can_be-réduced by obtaining the source of good

quality water supply suitable for drinking.

Durlng the dry season when all the nearby hand dug wells dry
up, many people have to carry potable water and water of
household use on the ox-carts from- ‘sources of more than'
several kilometers away from their houses. If they can secure
perennlal water source in their v101n1ty, family labour used
for carrying water will be liberated and used- for either so

far neglected household work or for agrlcultural production.
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4) ~ Many boreholes for water supply ﬁill be installed in the
premises of village schools or village clinics., The boreholes
will then provide beneficilaries of water supply a fréqﬁent
meeting place, which will strengthen the social solidarity of
the village.

‘Besides the above-mentioned direct benefits, psychologically
induced indirect benefits could also be expected. The peace of mind
derived from the fact that hygienic potable water is always within easy
reach from their house will stabilize the villagers' daily livés and
stimulate the heélthy development.of their bodies and minds, which will

become the central force of vitalizinnghe poténtial.of'the rural area.

: Judging from the length of the useful life of the éduipment and
matérials which Japan will provide, the Project could continuodsiy be an
-integral part of Zambian rural water-supply broject which covers wider
area of the province, if Zamblan executing agency pays’ proper attention
to 1ts operation and maintenance effort. along with the continuous

procurement of the spare parts after borehples are coumissioned.

~ Most important qflall,=the_apprqpriéte_téchnoldgy‘transferred to
Zambian engineers durihg the'executién'pef10d=éf.the Project regarding
‘the planniﬁgidf,grouﬁdwater deﬁélppmént:pfoject,'managemeﬁt'teéhniqﬁé of
construction works, preéervation aﬁd:utilizafion‘of hydrogeological‘ddta
and drilling operation Will be of great use Ior the eff1c1ent execution
of not only ‘the future progects of rural water supply but also all the

works carried out by DWA
With the" analysis s0, far made in thJS study, ‘it is concluded that

execution of thls Pro;ect by the Japan 8 Grant—Aid Program is qulte
feasible '



CHAPTER 7. -CONCLUSION AND RECOMMENDATION

7-1. Coﬁclusiou

The conclusion reached as a result of the discussion with the

Government of Zambia in the field and of ‘the basic design stidy made in

Japan after returning from the field is as follows:

a)

b)

c)

It is perceived that the GUVernment of Zambia is most urgent
in her Tequest of carrying out the constructlon of boreholes,
which had been selected from the program of installing the

rural water supply facillties in the Southern Province.

For the execution of the Pr03ect, 2 unlts of dri}ling machines

and related equipment and materials are to be requixed

As a result of examining the records of budget expenditure and

‘.allocation of staff to the rural water sunply ‘of the DVA, MAWD

(Mlnlstry of Agriculture and Water Development) which is

Zambian execut1ng agency of ‘the Project, it would be found

" impossible for. the Government of Zambia to carry out the
d¥illing of boreholes and’ the construction of water supply

‘fac:Llities all by herself.

If the Project is executed ‘and the urgent}y needed rural
'water supply facllltles are 1nstalled occurrence of the

diseases caused by the mal~env1ronmental-condltlons would be

decfeaséd due to the fact that pebple‘could secure good

| quality of potable water in the v1cinity of their houses, and

‘the surplus 1abour generated by eliminatlng the transport of

water could be utillsed in the more useful household

activities or agricultural production,



“The final conclusion drawn from the above is that it would be
appropriafe to provide the equipmcnt and materials relating Lo the
Project by the Grant-Aid Program of the Government of Japan, and that it
would also be appropriate to bear the cost of construction of some of
the boreholes, to transfer the technology of drilling and to supervise
the construction within the:framemork of the same grant-aid program ffom_
the point of view of completing the construction of the borehole wells

urgently.

7-2. Recommendation

'1) lIt is estimated that the period of execution required for the
drilling of boreholes and the construction of the facilities
of the Pro;ect would be about 19 months after the Exchange of
Notes is formalized - So the actual period for the drilling of_=
43 boreholes and 1nstallat10n of pumps is 7 months at the;'
maximum, after reducing the necessary period for manufacturing
the equipment and_materials‘and for their transport.
Technology-tranSfer:to‘the staff of DWA is to be also
completed within this period. Theiefore, dfiiiing of
remaining 59 boreholes ‘will be carried- out by DWA itself The
perlod required for the construction ig . estimated at about 9
months. So it is hoped that the Japanese side would ask the
Zamblan side to make efforts for self—reliance S0 that the
Government of Zambia would provide sufficient budget for the
construction of the remaining boreholes ‘and facilities, and
that the materials of water supply facilities provided by the
Project would be utilised surely and effectively for the _
installation of rural water supply facilities of the Southern |

Province..

Y.



2)

The volume of spare parts: of the equipment and materials
provided to the Project is sufficient for the period of one.
year with normal level of operatlon after the Project- is
completed And, the volume of compounding materials of
drilling mud provided is sufficient to drill '102 boreholes.
As to replenishment of these spare parts of the equipment and
materials, and of compounding materials, the. Government of

Zambia shall secure the further supply: of these items, so that

the equipment and materials provided could be utilised

‘effectively and continuously in future. Especially, it should

also be noted that compounding materials of drilling mud is
expendable.
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APPENDIX 1, MEMBER LIST OF THE SURVEY TEAM

Pogition

Team Leader

Project Coordinator

Groundwater Deve-
lopment & Water
Supply Facilities

Engineer

Boring Machine &
Hydrogeological

Engineer

Name

Shinnichi YAMASHITA

Junji YOKOKURA

Hisao ANDO

Masao KOJIMA

— Q7 -

Superintendent Engincer
Ohi River Regilonal Water
Supply Agency, Shizuoka

Prefecture, Japan
Grant Aid Department
Japan Interunational

Cooperation Agency (JICA)

Sanyu Consultants Inc.

Sanyu Consultants Inc.






APPENDIX 2. SCHEDULE OF THE FIELD SURVEY

Date - - Day .- " Work Schedule

Feb. 24  Sun. ‘Trip {Tokyo to Paris).
- 25 - Mon. : _fdof (Paris to Lusaka)
26 - Tue. . Arrival at Lusaka. Courtesy call to Embassy.
Tean Mpeting ‘ '
27  Wed. Courtesy. call to Director, DWA, - Mln. of Agriculture
' and Water Department, to NCDP, DiSCHSSlOD with
Speciallst in- ‘Hydrogeology. Meeting ﬁitﬁ Mr._Nbae;
:Chief Engineer, DWA;'Adviser, DECADE on coliectibn
_of documents, _ _ _
- 28 Thur, ‘Data collection (Bureéu of qutisﬁics, Publication
+ Section, Meteorological Department, Geolbgical Survey,
Survey Depaftment NSC, etc. Y. Call to Drilling °
Section, DWA (ng informatlon)

Mar.: 1 .Fri. Site investlgationf
' - Call to Drilling Sectlon, DWA (ng Information)
2 Sat. Examinatlon of Budget of Drilllng Sectlon, Dr:lllng
Machine. .
‘Sun, - Arrangement of documents collected
Mon. Site investigatlon. Lusaka_— Monze - Choma.

visit workshop at Monze. Briefing from Mr. Kyobe,
Provinecial Water Enginéér,lDWA at Choma.

5 . Tues. Investigation of borehoies with hand pump. Visit
bhlndowa Vlllage VlSlt Shlachla Village.,

6  Wed. Dlscu551on with Mr. Kyobe .on boreholes 81tes for
urgent drilllng in Southgrn‘Prov1nce. Discussion
on electric rESisfivity,'etc., ét Monzé. Back to

. Lusaké at night, _ _

7 Tﬁur. Collection of data on Hrilling records at Drilling

Seétion; DWA. Discussion with Chief Engineer on

Equipment to be requested.



Date

10
1§

12

13

14

15

16
17

18

Day

Fri,

Sat.,

Sun.

Mon.

Tue.’

Wed.
Thur.

Fri.

Sat,

Sun.

“Mon.

Work Schedule

‘Discussion with Director, ﬁWA and adviser to DECADE

about contents of minutes. Affix of'signaturés to
the minutes. Courtesy call to ﬁinister, Min. of
Agriculture and Wétef Development,

Visit.CHylund Village. Team Meeting on documents
collection. _

Arrangement of documents collected.

Visit Ministry of Welfare. Discussion with Provincial

Water Engineer on borehole sites'for'urgently required

wells.

: Discussion with Chief Engineer and Provincial Water

Engineer on construction of wells and foundation of
pump. Collection of information on costs. Get
information from_ﬁembers_of_JOCV. Team Leader and Mr.

Yokokura leave for Japan.

_Visit University of Zambia. Collect information on
technical education. Discussion with_Chief'Enginéer,
"Provincial water"enginegr, etc._on”hahd pumps.

" Collection of information ‘on cost in the city.

Discussion with chief engineer at DWA on foreign aid .

: ﬁroject;

Collection of information on cost of construction

material in the city. Discussion at DWA on cost.

- Courtesy.call to Embassy. Leave for Japan at night

‘(Lusaka to London).

Trip.(arrival at London).

_do— (L0ndbn'td Tokyo).

1Afrivai'at Tokyo.
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APPENDIX 3. LIST OF ORGANIZATIONS AND PERSONS CONTACTED

- Ministry of Agriculture aid “@ter.Development

Chinkuli, G.K.G. Minister
Mbewe , F, 7 Permanent Secretary
Ernest Mfamboh :._ Ecoﬁomisf

Department of Water Affairs

Kayombo, C.R.W, Director

Mbumwae, L.L. Chief Water Eng_=Data and Planning
Kyuti, R.B. : Chief_“@ter'ﬁng; Water Supp]y
Sahgu}ﬂbe, O.L. _ .Hydrogeﬁlégist. Dafa and Planﬁiﬁg
Baﬁda. S . Chief, Drilliné Section
Siamachoka, E M, HYdrologisﬁ

Ngoma, R, : Chemi s t

Lusaka Provincial Office

Sivaswarupan S, _ : - Provincial “@te; Engiheef N

Souphern Provinciai Office

Kypbe._D EQM;K. o Proviﬁci;l Water Engfﬁeer
Mehta, M. | : R Hydrogeologist, Monze.Office
. Kamiewe, P.B. | ":. . H&dfogeologist |
=‘Sﬁisélé;;S.FQ : : : Engiﬁeefiﬁg Ass ., Kalomo Office

.lptefné@jonél Driﬁking‘W%ter Supply and Sanitation Decade Program
Dr Nydmbu, I.L;  ‘ o :Adviser o
M?ﬁistry of Healéh
"éahAK,:M,F_C; - Statistician
'Df_'Himénéa - 'Epfdémiologiét
Nétﬁdnal Council for Scigntifie Resea;chu |
 Dr. Shérmin, T:C. Hydrbiogiéi
University of Zémbia |
Dr. Jere Dean, Sehool of Mines
Jayaranan, K. School of CivilXEngineéring
National Commission for Dévelbpment Planning '
Mtonga, J.M. B : Permaneﬁf Secretary

Meteorological Department

Mwenga[a, S. C.hief.'Met.eor‘Ol.(.)gisf..

- 1 0 1 f—



Central Statistical Office
The Government Printer
Geological Survey

Survey Department
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APPENDIYX 4
MINUTES OF DISCUSSION

MINUTIS OF DIsSUSSICN
B e _ _
GRUUND WATER DRVELODMENT PRGJICT
' IN
THT RIPUBLIC OF ZAMAI;

In resvons= to the request mads by the Government of the
Republiz of Cambia for the Ground Yat-r Development Projsct

- in Southern Frovine: '+ th~ Government of Japan has s-nt,
through the Japan Int- :rnational Covoperation Ag- ncy
(hereinafter refercad to as "JICAM) which 1s an official
agsncy imnl.m.nbing the tﬂchniCa’ co-opzratlion of tha
Gov=rnment of Japan, a t-am head"d by Mr. Shinnichi .
Yamashlfag-ounerintﬁnd cnt Enginear, Ghi River Reglona1 Jator
Supply Ag- ney, Shlzuoxa rrerectara to conduct the survey
for I8 days from February 26th to March ISth; 1935.

Th: tzam carrlﬂd cut a Aide survey, h-1d a S*ri L8 of
discuasions and :xchang viaw 'S ‘with thn authoritisg
concamed of the Gov- -rom=nt of th> Repulec of ambla.

Both partizs have agroad to reconm : nd to their rﬂs culve y
Governments and the authoritics concerned . ta “xcminﬁ thﬂ

risult of the survay attached harawith Lowarda th“ r a;iﬂatlor‘
of thx Droject ‘

-~ 103 —



11th March, 1985,

w/f}i

P . i
SHINNICET YAMASAITA To ME'" VE

Head, Japnese Survey Team _ ACTING PERMANERT SEC‘LJTAQY
. MIMIETRY OF AGRICULTURE AND
WATER DEVILCPMENT . '

TN, NPONGA
PERJ":&‘::NL SM\IRMT" o . T c :
HATICNAL CCHMISSION FOR DvV“ Pr:x PLANNIEG
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ATTACHMANT

The objsctive of the Froject is to cénstruct
borsholes and to provids the necassary.e@uipment
and materials in the area whors drinking watsr for
th pecple of the rural araas in Southzrn Erbvinée
i1s urgently nieded.

Tha Japanua- Survey Toam will gcnv j te the

Covz rnm,nt ©of Japan the dogire of the uOVﬂrnm nt
og the Rapublic of Zambia thut tha forﬂer tak=s
n“cessary measur:s to co~oonranefin imﬂlﬁm nting
the crojzct and bndrg th~ cost of tho itz wn
raquastad by.tn" Lattﬂr shown in Xnn X I w1thin
thﬁ scope of Jaoanﬂs~ economﬂﬂ cohoperation

'Drog;amm in grant forﬂ.

Th~ Governm-nt oF th publ'c f‘aambia will taka

n.c- -ssary mMeasur :g listad in Anneix IT und r. thA

condlulon that the grant ald a051stanc _bjgthe_ _
Govarnm= nt-of Japan is extended to the Prdjtct.;'

So»h oartiﬁs conLﬂrmcd tnut tn- Sury N T;am
“xplaineg Japan 53 g”ant alu Drog“”wme and thﬂ'aamnla
side has understood it.
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A g st it e O e

L WP

LIS e, e e driaen 1, b

ANNEX . I

-The fol‘owing dtems are rﬁﬂuwsted by the Covernment of th=

Republic of Zambia as grant ald asslgtance:

I.

2 Units of Boring Squipmont COnsisting of thaz Follcwing

items:
(i) Truck moun@s (2) air Comprassor (3) ilectric
Drilling Rig logger
(1) Wat%r‘tavel (5) Cargo Truck - {6) wWatar Tank
: Indicator : ' ~ which can
' be loaded
- on a cargo
. ‘ truck
(7) - wagon 4wD (3) pick Up 4uD (9) Dicsel
R : : ' ©oingine
HWeldor
(I0) Spareparts for itms
montionéd‘abOVﬁ'
T Uni 0= T stlng _qulomant
(Ir Submﬁroible Hotox rump (2)_Diesel ingina Geﬁéfa-

o o ) tor, ‘ _
(3) Water Andlysis xit (rortab Zlectric Conductivity
M Lo r, PH Nﬂt"r‘ _ : o '
(d) Pick up 43D _ . _
T Unit oF “aintanance zqui“mﬁnt for wWorkshop in Monz=

(I} PiDc threaalng machina
(2}'-DrilTing Machin=

{3) Grindsr -

(4)  pPlpe cuttar:

(5) Comprassor

{6) Portable Grinder

_Construction of boreholes on si tog of high priority in .

southern Province, All tha Equipment given undcr the
grant shall be usad axelusivaly for the Project, No

~local contractors .will be involved. All tha personne

necegsgary for the construction shall be provided by the:
Zamblan Government.
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Training of Perscnnel of.DﬁDa“tn'nt df'watur Affadrs
on siting, boring, Installation of well materlials
and adviae for manag:ment on the Proj

ect Organizatibn
and bPlanning,

107




P T R T R T P e s 0y ot A WEREARRY

ANNEX IT

‘The following arrangrments are requestad to ba taken by the

Government of the Repubilc of Zambias

I.

Se

8.

9,

To ensurs customs ‘clearanca at the entry point in the
recipisnt country,

(I} Tax examption and custom clearanc: of ths products
at Lusaka '

(2)  Intornal tranéportation from Lusaka to the Project ¥}
sit=

All goods, egquipm nt and pirsonal effaects of tha |
Japanes2 consultants and contrsctors brought under the
Projzct shall b2 exempted from all duti=s and taxes,

To bear tha following commissions to the Japanese

forsign exchange bank for the banking ssrvic:s based
upon tha B/A,

(1) Advising commission of A/p
'(2):'Payﬁent commission,

To accord Japaness naticnals whosa servic-s rnay be

- riqudrad In conn:iction with the supply of the products
- and the s=rvices undsr th=> verifi-a contract such

facilitias as may b= nrc:ssary for thair -ntry into
rrcipi:nt country and stay th=rein for the psrformance
of thidr work, .

Thes Zambian:Governmeﬁt:Shall‘provide all th= local
personn:l and b?arragl.their "Rpnsts uncrr tha Project.

To proﬁid¢'cdnvéni?nce‘to.alioW'Japén;SL'consultants

and contractors to use frealy th: workshops or oth=-r

e

- facidlities/squipment of DWA not covered by the grant

whon necsssary, and to provids consumed materials for
the :quipment, . e '

To organizo tha Projact team with sufficient number/ _
knowl-dg:/tachnlcs of personnel for management, -plaming
and technical (siting, boring, installation of well
materialyg ete) £i:21ds well in advance of the commence-
Tent of the projecct, sspaclally members for the 2 units
of the boring equipment are Gssencially'necessary.

To carry out gaowéiactric survey prior to the commcnce-
ment of the Project., o

To use the eqnipmént‘and:haterials given undsr the rént
-exclusivzly for the Project, T .
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I0. To maintain and use properly and effectively the
equipment and materials purchaszd undsr the grant and
to arrange the 'budg:t and personnel for the maintsnance/
operation of the equipm-ont and for the construction of

borzheles, aftor the tarmination of Japanes:= construc-
tion aid. = o

IT. To bear all the sxpenses othsr. than those to bz borme
by the grant, hecessary for the projact. :
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APPENDIX 5,

JPuBlication

LIST OF DOCUMENTS COLLECTED

._;) Cen;ral.Stétistical'Office Country Profile 1984

.2). .,
3) | #
4) o
5) #
6) b
7) o

8) Office of the President

o

"9) The Govemment Printer

JO) Office of the President

NCDP

11) Geological Survey

12) Survey Department

Census of Population and Housing.lgﬁg
Vol Il Southern Prov, Nov. 1973

Selected Socio-Economic Indicators
“Apr. 1984 |

Monthly Digest ;f Statis;ics

Vol .xx No 12.° Dec. 1984

Census of Population and Housing 1969

Vol.1. Total Zambia
1980 Census of Population and Hoﬁsing
1Pre1imingf§ Report
Annual Agricuifurél Statistical Balletin 
1983.  Dec. 1984
Thihd-Natioﬁal Development Pién.ig?gwé3'
oét;-f979 | '
Thi}d National Development Plan -

:Annqai Plan 1984 . iMéy 1984

'Estimatéé of Revehue and Expéqditu}e

' For Year 1iJan,T85 to 31 Dec. 85

" Economic Report, 1984. Jan. 1985

GeoLdchéi'Méﬁ_and Te;t
: Rebort 2.:Lusaka.‘Mazabuka.'Kafue
3.:Kéfjbé '
?.'GWe%bi, Mégﬁyl
8. Muzoka, Choma, Gwenhe
~10. Chﬁma.‘Namwalé
17. Monze
22. Chilcankata
37. Masuku, Kabanga (Without map)

National Atlas
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1)
2)

3)

4)
5)
6)
7)
8)

Non-Publication

Mehta, M (1985)

Meteorological Department

National Action Commit.t_ee

Drilling Section, DW@U
Southern Province, D.WA
Ministry of Rural=Dev.

Survey Div.

Ministry of Health

‘Groundwater Resources of Southern Provihece

Climatélogical Summary for Zambia Periods
Ehding December 1970 |

International Drinking Water Supply and
Sanitation Decade 1981~1990, Dec. 1983

Annual Répdrt 1982 |

Annual Report 1983

Land Use Map 1:750,000 (4 sheets)

Topo~Map 1:250,000 (9 sheets)

Health Statistics (Vol.1) 1978
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* APPENDIX 6. LIST OF PROPOSED BOREHOLES

SITES URGENTLY REQUIRED

A

District/Village

Chief's Area

Population

No of Household

GWEMBE
Chipepo Sec, School
Makonkoto School

Nang’'ombe P, School

Chirundu Siavong.R,
Bunyete'Séhool
Sinakasikili Schoel
:SQIWe;Gonde Scﬁobl
.Siasuhtwe

Jongoela School
Siamuluwa

Ményonga

‘Siame ja Wasilundu
Sinazongwe;s Palace
Sinwene

‘Kabuyu Halumba
Sinadaﬁbwe School
.Sinakaimbi _
Nabahda School
Sialuselo
Siambunda
Sialusel&
Mwauéngala
Lumbeﬁde
Siampondo.School

Mwanakabira

._Siampahdé'School

Hamuchibozu

Chipepo
Sinazongwe

Sinazengwe

Sikoongo
Sinazongwe
Mwe emba
Chipepo
Munyumbwe
Chipepo
Sinazongwe
Mweemba |
Sina;ongwe
Munyumbwé
Sinadahb&e

"
_Sikoongo

#
Chipepe
. i

North Chipepo ~

-Sima@ba_North'
Sikongo North

Mweemba

Sinazongwe

Center Chipepo

North Sinazombwe

MAZABUKA
‘Kalambakali

Shembekupola

Mchingwala
i

TAship

Kabobola
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District/Village

'Pdﬁuiation

No of ﬁdﬁsehold

| Mazabuxa
Lusale
Nanduba
Sikoswe
Kanyeeie
Mabwe tuba
Chivuna
Munjile
Mweémbé School
=Siaﬁjalika's Palace
Mukwabila
Chibﬁlamakﬁebo
Muéwagwa
Village 6
Namulonga Fish'Cémp
CHOMA
Mukﬁmwa
-'Sibhjane
HKéguba Séhool
Makqmbg_
‘Ndondi
Hajémba
" Kauba
_ Kaéyongd
:Mpéabila
:Nziye
Maanda
Namuswa
Masonsa School
_Nakeéﬁpa
Masopo
Sikal;ngn
.Macha's Palace

_Sikuchbkoma

' Chiefs Area

Naluama

"
"
Mwend#
Vi
Sianjalika
I .
) i
"
M Chingwala
7
I
I

"

Hamaundu

p

¥

i
Moyo

i

"

i
Mapanza

'

I
Singani

Mapanza

-Singani

"
s
Macha

#

600
350
875
984
1500
2000
1800
600
800
650
950
600
625
750
800
900
750
2600

30
50
61
87,
g2
120
110
45
32
?7
30
31
50
55

L

30
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. -‘.Dis'tri-'ct'/’Vil'lag_e _-=Chi'_ef"_s Area _H__p.opulation No of Household
CHOMA |
Chimuni. Macha _ 1006 89
NAMWALA T T
Kazunikalila Muchila 230
Mauluzhi Muwe zwa 290
Sigwidi | Nalubamba 600
.Santi .-Mungaila. 500
Kawina Musungwa 150
Shinampamba Sh‘ezongo | 360
Shingalili Musungwa 3.5 9.
Nakémb'oma Nalubamba 350
Ban_amwaze' . Chilyabufu 560
Shimukopola | Mungaila 4 SO
";S'hapopa _ M_uk.obeia. _ 297
Sich_ir'lkabe'nge. Nalubamba 159
Mwac.h'imp"u Mukobela 250
Matapuka Muchila 450
Baunza E:';hin:lb:iz.hi 450
: _Nyambo 'Hqs Muwe zwa .3=50
Kapili Muchila 250
Tonga Lyamaala M'ungaiia 350 .
Musemu Shimbizhi 1250
MONZE
: Mwana Anwami Hamusonde 4 50 39
Kémba.za:‘School " _406 Y
Mbamunya. _ Choongo 700" 65
Nkaba.:Scho'ol . # 400 39
Mwene -Njola ‘Mwanza 30'(.] 38
Sikabe‘nga_ # 700 63
Mwanamambo Chona 610 61
M_\Viké .. . o 500 45
Mul_ohga Alwi ili _
Har'r.;a_'kal.u Ufwenuka 600 51
Hamudebwe " 1310 110
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District/Village Chief’s Az_‘ea' .Popula'.'tion_ ‘No of Household
MONZE | |
Gaali P. School Monze 1025 .92
Simawsi | . - 1300 | 109"
Kat'iba' Ma.ize Depot A : _'8.00' : | . 81
‘Hatontola P, School ’o 800 80
‘Hachiiko | 210 28
Mukampeka ' Mwanza . .30 ‘0 .30
Hachizangwe _ Chena 2590 48
Simwaalu Ch'oongo . 310 : | 35
Banakaila P. Scheol - v ' .. 500 | - 51
Keleete Braﬁch_ Monze - : 1150 ' 98
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I.

b

2)

3)

4)

- 5)

6)

_ APPENDIX 7.

Basic

Indices

Land,

Name: °

.COUNTRY'DATA

The Republic of Zambia

Capitals Lusaka

Independence on 24

Population
Area: 750 thousaﬁ

'Population:. 5.68

POpulatlon Density

_ Population Growth

(population 690 thousand/ 1980)
October 1964

d km (about 2 times bigger than Japan)
million (1980)

7.5 capita/km2
Rate: 3.1% (1980)

© Urban Population Ratio: 43% (1980)

Life Expectancy:

Polltical System

One Party Republic

Socialism Hea

41.8 years (Male)
45.0 years (Female) (1979 1984)

by - United Natlonal Independence Party
d of the State.

President Kenneth Kaunda (since Independence)

Reiigion‘
 Christianims (142)

Language

Tribe

Official Language

More than 70 triba

, Animisum, etc.

is Engiish;

1 languagesl

Muiti—tribal.State'
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73 Education :
| Adult Literacy Rate: 61% (Male) (1980)
35% (Female) (1980)
Rate of.Primary School
Attendancy: 847 - (1980)
| (Country Profiel 1984)

8) Currency, Exchange Rate
' Currency Unlt Kwacha (K)

Exchange Rate of Kwacha against US Dollar (World Bank)

1980 ' K 1.00 - = Us$1.27 .
1981 K 1.00 = US$1.14
1982 K 1.00 =  Us§i.o7
1983 K 1.00 = US§0.81

1984, Jan: K 1.00 = US$0.63

9)5=C1iﬁate; Geography, Latitude ) _
‘Climate S Nov.—April : Hot: Rainy Season

May - August H Cool Dry Season
Sept.—December : Hot Dry Season

Average Temperatufe:' 16 24°C at Lusaka

Average Yeafiy-Rainfall' 830 mm at FLusaka (907 in Ralny Season)

Most of the country lies on the plateau whose altltude ranges
between 1,000 and 1, 300 meters from sed level, The peripheral zone
consists of low—lying plaln along Lake Tanganika and ‘the river

Zambezi

Zambia is 51tuated between Latltude g° S and 18°s, and Longitude
between 22 E and 34 E.
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10) Public Health (1981)

‘No, of Hospitals : 81
No. of Clinics t 758
No. of Beds ‘ : 3.6 (per 1,000 persons)

‘No. of Medical Doctors: 821
No. of Médiéal_Doctors: " 14 (per 100,000 persons)
(Country Profile 1984)

11} Service Ratio of Water Supply

LA (10) t70%
SAT (75) : : 457 S
Rural Area’ : 32% (s¢urces near the housé)

(DECADE Report 1983)

12) Infrastructure (1981) _
Service ratio of Telephone: 104 (per 10,000 persons)
| " " ¥ post Offices 17 (per 1, 000 " )
" " ¥ Vehicles: 211 (per 10,000 "'_ )
Power generated' 9,793 milllon KW
o (Country Prof1le 1984)

13).-Empioyment (1982) .
Total Labour Force' 1, 880 thousand

Normal Employment Rate'.20/ (against Total Labour Force)

Employment Rate (Agriculture) 9.6% ( ~ -do- ‘.)
“do— ‘(Mlning) 16.2% ( =do~ )
_do; : (Manufacture). ;,22 ( .edé— o )
;doj . (Service);-‘ZQ;OZ { —-do- )
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‘I1, Socio-Economic Indlces:

1) Gross Domestic Production (CDP)

Nominal GDP Real Growth Rate Nominal Per Capita GDF
Year (Mil. K) % K ; vss
1978 2,240 2.6 418 514
1979 2,647 ~7.7 479 604
19860 3,013 3.5 530 613
1981 3,649 4,7 588 670
1982 3,564 -2.0 589 . 630

{Country Profile 1984)
* ——- Exchange Rate as of 1984,
2) Gross National Production (GNP)

GNP per capita 640 ‘dollar (1982)
~+ {World Bank)
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3) Industrial Structure

GDP according to the Sector-Wise Contribution
tovise Lontribution

(1970 Price, mil. k)

Sector 1980 1981 1982 1983
Agriculture | 166.4 - 180.0 159.0 172,3
3 C(11.7) (12.1) " (10.9) (11.7)
Mining | 398.7 433.3 4336 469.6
@ ( 28.1) (29.2)  (29.8) ( 3L.8)
Manufacturing | 326.8 332,1 334.5 327.7
(%) ( 23.1) (22.4) (23,00  ( 22.2)
Service 525.9 538.6 . 526.8 5069
% O (37.1) (36.3) (36.3)  ( 34.3)
Total 1,417.8 1,484.0°  1,453.7  1,476.5 .

Growth Rate (%) 3.5 4,7 ~2.0 1.5 -

:(Cduntry Profile 1984)

4) Majof Export Items (1981)

First'(%) " Second : Third
-Exﬁort : Copper (84)  Cobalt (4) Zine (2)
Import Machinery (34) Manufac- : Electricity,
' - tured goods 0il - (22)
(22

(OFECF 1985)
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5) Workiﬁg‘Pbpulation and Employmént Rate

Sector-Wise Employment Structure (thousand)

Sector - 1978 1979 1980  .1981 1982
—_— - : "
Agriculture, 32 32 33 36 35 9.5
Forestry ' . _ N
Mining 61 62 63 61 60  16.3
Manufactﬁring 46 45 48 48 48 13.0
Energy 7 - 8 B 8. 8 2.2
Construction 45 42 4 37 33 9.0
‘Service 177 186 184 184 184  50.0
Total 368 375 380 374 368 100
Total Labource Force 1,641 1,698 1,761 1,824 1,880 '
Fmployment Rate (%) 22 22 22 21 20

" (from Country Profile 1984)
:6)' Trehd of Consumers' Price (500 items)

Cye78 - 1979 1980 1981 1982

‘Price Index (1975=100) 163.9 180.1  201.2  228.5 = 257.2
Yearly Growth Rate (%) - 15.8 9.9 11.7 13.6  12.6

(Country Profile 1984)
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7) Balance of Payments
!

1978 1979

Trade Balance . 213 653
- Export 869 1,376

= Import (FOB) . 628 750
Gurrent Balance -320 23
Grand Balance -354 99

8) Foreign Currency Reserves External Debt

(Mil, US$)
1980 1981 1982
330 - -19 ~46
1,245 1,063 1,059
1,100 1,047 831
13 =776 635
~271

-189 -487

(OECF 1985)

(Mil. US$)

Fbreign Currency'Reégrves 56 _ 58:5
External Debt Baianée | 2;274 2,381
Repayment Ratio of Offiéial . 23.2.‘ 17

External Debt (%) =
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9) Trade with Jaﬁaﬁ

(Mi1. US$)
- . 1979 1980 1981 1982 - 1983
Import from Japan  40.53 54.73 51.70 51.41 27.60
Export to Japan ~ 264.15 . 197.16  273.10  227.16  166.87

(OECF 1985)
Trade Value of Major Commodities (1983) (Mil. US$)
Import from Japan -—- Machinéry‘ 18.23; Textile _ 1.87
. ' _ Non ferreous Base
Export to Japan -~ Copper, Copper ° Metals 4.11

Prodﬁcts 161.08;

iO) Balance of Public Finance

Balance of National Goverhment Finance & Trade

(Unit: Mil. X)

‘Balance of Public Finance = =525 129 =87
“Trade Balance | . - 52 252 445
Officlal Debt: _ _
' Internal | si7 0 593 648
Pxternal 1,846 2,644 2,664

(Econoﬁic Report 1984)
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11) * Foreign Ald

ODA to Zambia :

- (Mil. Us$)

1980 - 1981 1982 198

 Bilateral Ald 233.8  178.5  188.5  200.0

(Biggest donor country)  (U.R) (U.K) = (¥. Germany)
Multilateral Aid 589 42.6 50.9 50.9
(Biggest donor organization) (IMF) (EEC) (REC) (EEC)
ODA Total 2927  221.1 1239.4 250.9

(Economic Report 1984)

Japanese Ecoromic Cooperation

Q1il. Us$)

1980 1981 1982 1983

0DA Bilateral . | L
 Gramt C1.380 45T 10018 11.37
“Toan - - 11,70 9.4  13.56 - 7.74
. ‘Total 13,08 13.79 - 2374 19.11
: Other‘Govern— ' : .
ment, Private. 7.69 . 80,72  17.99 -8.75

Grand Total 20,77  94.51  41.73  10.36

-~ (OECF 1985)
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I1I. Development Indices

1y  National Development Plan

First National Development Plan

Second National Development Plan  (1972<1977)
Third National Development Plan  (1979-1983)
Fourth National Development Plan is in the making.

(a) Major Targets and Priority Policies

To recLify the economic structure heavily dependent

(1)
on Copper, and to promote the development of
Agriculture and Industry,
(11) TFirst priority to the rural devélopmént.'
(iid) .Fiil the gap of income between urban and rural work
‘forces.
(1v) To promote the development of the socio-~economic -
' poténtial'of rura1 areas.
(v) To increase the employment, so, to pay attention to the
labour intensive 1ndustry.
2) Target _ _
L Actua; ' Target - © Actual
Base Year (1978) 1983 1982
‘Total GDP (Mil. Ky = 2,030 2,565 3,564
| Per Capita GDP (K) . 371 399 589
‘Agriculture, Forestry and :
Fishery {Mil. K) _ 260 - 340 - -390
Mining and Industry (Mil. K) 695 874 1,062

(OECF 1985)
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APPENDIX 8. BREAKDOWN OF PROJECT COST

1) Working Days Required for Construction Work

a). Borehole .

1) Drilling and construction of boreholes (50 m/borehole on average) -
Hard rock (air hammer) 5,0 days
Unsolidifled strata 7.0 "

11) Nunber of boreholes to be drilled
Total: 102 x 1.1 & 112 (including 107 dry wells)
Hard rock o 112 x 80% = 90
Unsolidified strata 112 x 20%= 29

111) Days required for drilling

1) Total days requlred _ 3
~ Hard rock 90 x 5.0 ==450'déys

Unsolidified strata 22 x 7.0 = 154 ".
‘Total 604 dazs

604 days/2 machines ='302‘days

1=

302 days/218 days (working days per:ygar) i.39 years &

17 months

2) Days requlred for drilllng 43 boreholes

Hard rock 35'x 5.0 = 175 days
Unsolidified strata 8x7.0 = 56 "
Total o . 231 days

231 days/2 machines = 115.5 days
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2)

List of Unit tabour Cost In Zambia (1986 Forecast)

- Job Type and

Category

Project Manager
Site Méﬁager
Geology.Groundwater -

' Engineer(A)
_ ~do-~ (8))
Accouhtaﬁt _ '

Inventéry Recorder

- Typist

Driller

Monﬁhly
Salary
800,00

1 520.00:

500.00
' 300.00
277,09
251.00
237.40
1298.16

{(Unit: K)

Job'Type and
Category

Driller Assilstant

-Mechanic

Plumber
Driver
Watchman

Labourer

Monthly
Salary
209.10
300.00

246,42
219,31
211.11
177.06

(Drilling Section, DWA and Official'Gazette)

—128—



3) Price List of Materials to be P

Item

Gasoline - .
Light 0il
Lﬁbricatiuh 0i1
Grease

Oxygen

_ Acétylene
Crushed ‘stone
Sand

Gravel

‘Wood

- Steel bar

Cement

Specifications

Regular at pump station
At pump station
Engine 0i1

?.m3/cylinder
7 kg/cylinder

:620 mm

ton

Without séreening
Fdr frame

$9 nm _
Ofdinary'portland_

{Ex-factory market'price)
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rocﬁred in Zambia

(Unit: K)

‘Unit

liter

kg

piece

ton

Price

1.34
0.94
6.00
4,00
127.50
123.80
19.00
'24.50

25,00

' 695.50

0.85
6.85



 v)..

Volume of consumption of fuel, grease, etc.=(boﬁne by the

Acetylene 69b'x 0.3 "

o130

4)
Government of Zambia)

Number of boreholes: 102 x 1.1 ~ 43 = 60

1) TLight oil

"a) Drilling rig (air hammer) 15Q5h/b %.55b x 211/h ='l7,900 litres

b). -do-  (rotary) 21,5, x 14 x 60 = 6,320

¢) Compressor (air hammer) = 14.2 x 55 x 60 =-48;860

d) ~do- (rotary) - 8.0 X 14 % 60 = 6,720

e) Ehgine welder = = . 2.0  x69. x = 414

f) Generator . ._ 6.0 . -\x'59 x4 = 1,416

g) 'Truck {rig mounted) 50 km/b x é9b x 1 undt/3.5km/1= 990

h) Cargo truck 400 x 69 x 1 /6.0 = 6,900

1) Pick up © 500 X 69 x 2 /5.0 =13,800

1) Wagon ' 500 x 69 x 2 /5.0 =13,800
Total ' ' 115,120 litres

i) 01l 115,120 1litres x 5% = 5,756 litres

111) Grease 115,120 x 1% = 1,151 kg

i§) :Oxygen, : ﬁ 69 x 0.3.piece = 21 pieces

. o = 21 pleces



5) Estimated volume of consumption of materials for construction of

tubewells and water supply facilities (borne by the Government of
Zambia)

1) Gravel _ .
' a) Number of wells, drilling diameter,.voluma of £ill

Hard rock 47 wells, $152 m, 0.410 m>/well
Unsolidified strata 12 " 216 wm, 1.224

b) Total volume of gravel required
(0.410 x 47) + (1.224 x 12) . BT T

34.0 x 1.3 (vork loss 30%)/0.5 (sleve loss 50%)% 88 m>

1i) Material for concrete slab foundation

a) Cement : 320 kg/m> x 1.1 mo/b x 50 b = 20,768 kg
b) Sand  : 640 x 1.1 - x59 = 41.6 ton
¢) Gravel: 1180  x 1.1 x 59 = 83.1 ton
d) Steel bar: 14 kg/b | x 59 b = 826 kg
iii) Cement for grouting.
' Mixing rate ctw' = 1:0.5 :
Volume ofICemént per borehole 378 kg = 8 bags

- Total cement required 8 bag/b x 59b = 472 bags
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6) Detalled Caleulation of Project Cost

1) Rate of price escalatidn

Yearly Accumuldted Escalation

. _ "Escalation(*l) ‘Rate up to 2 years and

“Item Rate a month (%2)
Fuel R 40 Z ' 85,1 %
Other materials 24,2 % 50.3 %

(*1) President Office economic report and others,
(*¥2) -~ Period from the time of cost estimation (April 1985) to
the middle term of construction period (May 1987)

11) List of computation

a) Personnel expenses for construction work of 102 boreholes {borne
by the Government of Zambia)

Number K/day _month
Project Manager 1 x 800 x 17 = 13,600 K
fSite'Manager X 520 k 17 = 8,840
éeology - Groundwater ' '
Engineer (4) 1 x50 x 17 = 8,500
_ "do— Engineer (B} 1 X 300 x 17 = . 5;100-
Accountants Lox 277 x 17 = 4,709
Tnventory Clerk 1 x 251 x 17 = 4,267
 Typist - 1 x 237 x 17 = 4,029
Driller | 2 x 298 x 17 = 10,132
~do-  aseistant 2 x 209 x 17 = 7,106
‘Mechanic | ' 2 X 300 x 17 = 10,200
Plumber _ 3 x 266 x 17 = 12;546
‘Driver 13 x 219 x 17 = 48,399
"Watcnmen . 6 X 211 X 17 = '.21,522
Labourer 26 x 177 x 17 = 72,216
Total - 59 - | 231,166Kwacha

b) Personnel exnenses for censtrUCtion of 43 horeholes:

231,166 x 7 months/17 months = 95,186 Kwacha
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¢) Fuel and

material cost (horne by the Government of Zambia)
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Light ofl 115,120 16r % 0.94 x 1.851 = 200,302
Lubricant 5756 1 x6.00 x 1.851 - 63,02¢
Grease L151 kg x 4.00 x 1.851 - 8,522
Oxygen 21 pc x 27.50 x 1.851 = 1,069
Acetylene gas 2l pe x 123.80 x 1.851 = 4,812
Washed gravel 88 m3 X 2t/m3 X 25,00 x 1,503 = 6,613
Crushed stone 83.1 x 19,00 x 1.503 = 2,248
Sand 4.6 x 24,50 x 1.503 = . 1,532
Cement 888 bag x  6.85 x 1.503 = 9,142 |
Steel bar 826 kg x _ 0.85 x 1.503 =  1.055
Total ' - 299,221 Kwacha
d) Cost of management‘and maintenéﬁce {for lO‘yeéfs)
1) Personnel expensés
Person K/rﬁonth month o
Plumber: 25 x 26 x 37,4 = 18,400
Driver : L x 219 x 374 = 8,191
Labourer: 1y 177 X 37.4 = 13,240
 Total 5 39,831 Kvacha



11) Expenses of fuel and malntenance of vehicles

Light oil: 200 km/place x 680 times/5km/1 x 0.94 k/1 x 1851 = 47,326

Lubricant: 1,360 1 x 6.00 k/1 x 1.851 = 15,104 .
Crease: 272 kb x 4,00  x 1.851 = 2,014
Maintenance - 6.5%4 x 3.12 year x 15,000 x 1,503 = 4,572
of vehicles: _ _ _
| Total | | o 69,016K

iii) Expenses fof_spare parts

Hand pumb_spate parts:'7;4é7 K/year/lOZ well x 8 year x 1.503 = 89,302 K
39,831 + 69,016 + 89,302 = 198,149 :

TOTAL COST OF MANAGEMENT AND MAINTENANCE: 198,149 Kwacha/l0 years
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