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PREFACE

In response to a request from the Government of the Republic of Zambia, the
Government of Japan decided to eonduct a basic design study on the Rurat Water
Supply Development Project in Southern Province and entrusted the study to the
Japan International Cooperation Agency (J ICA).

JICA sent to Zambia a study team from August 25 to October 3, 1996.

The team held discussions with the officials concerned of the Government of Zambia,
and conducted a ficld study at the study area. After the team returned to Japan,
further studies were made. Then, a mission was sent to Zambia in order to discuss a

draflt basic design, and as this result, the present report was finalized.

I hope that this report will contribute to the promotion of the project and to the

enhancement of friendly velations between our Lwo eountries.
I wish to express my sincere appreciation to the oflicials concerned of the

Goverament of the Republic of Zambia for their close cooperation extended to the

teams.

January, 1997

-

Kimio Fujita
President

Japan International Cooperalion Agency



January, 1997

LETTER OF TRANSMITTAL

We are pleased to submit to you the basic design study report on the Rural Water
Supply Development Project in Southern Provinee in the Republic of Zambia.

This study was conducted by Japan Techno Co., Ltd,, under a eoniract to JICA,
during the period from August 12, 1996 1o January 31, 1997.  In conducting the study,
we have examined the feasibility and rationale of the project with due consideration to
the present situation of Zambia and formutated the most appropriate basic design for

the project under Japan's grant aid scheme.

Finally, we hope that this repoert will contribute to further promotion of the project.

Very lvuly yours,

Yoshitaka Hamanaka

Project Manager

Basic Design Study Team on the
Rural Water Supply Development
Project in Southern Province in the
Republic of Zambia

Japan Techno Co., Lid.
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Chapter 1 Background of the Project
1-1  Background of the Project

~ The Republic of Zambia (hereinafter referred to as “Zambia®) is an inland country
located in southern part of the African Coniinent, covers an area of 752,610 km2 with
the population about 9.2 million (as of 1994) and has the annual population growth rate
of 2.83% (as of 1994). Most part of the country consists of the highlands of 1,000 to
1,300 m above sea level and belongs to the tropical savanna climate. The rainy season
(from December to March) and the dry season (from April to November) are clearly
divided. 'The annual precipitation is from 400 to 1,000 mm in southern parl and from
1,000 to 1,600 mm in the northern part. The average annual precipitation of Capital

Lusaka is 836 mm.

Being bessed with mineral resources and world famous production center of eopper
and cobalt, Zambia constitutes a typical mono-culture economy in which about 80% of
export depends on copper. However, with the effeets of the floundering coppér price
since 1975 and the worldwide economic depression in 19803, Government of Zambia
was forced to face with problems such as the increasing debts from foreign countries,
financial deficiency, and the acceleration of inﬂatioh.r As a result, Zambia is suffering
from social problems including the lowered level of national living standard andrthe

increase of unemployment.

Reﬂecting 7 these situations, a national trend and moveraent  demanding
democratization and fmihiple political parly system have occurred. Thus the United
Nationai Independencc Party (UNIP) led by the previous President Kaunda, which had
been governing the country wi-throne political party since the independence of the
country, suffered a crushing defeat in the 1991 election. Then a Movement for Multi-
Partj} Dem'('lcfacyr (MMD) led by the present President Chiluba started the new
administration with all the national expectations. This change of regime was highly
evaluated by various countries as the model of democratic administration change in
Africa.

The MMD has been actively introducing the structural adjustment plan by the World
Bank. On one hand, the MMD has been putting its efforis on reconsiructing the
financia! situations by devaluation of the currency, eliminating the price control other

than of foods and fertilizers, and liberalizing the trade.  On the other hand, it has tried



to aclivate the private sectors by promoting the realization of small Government as well
as the public and the private invesiments. However, with the price increase cavsed by
the liberalized price and the fall in exchange, the effects of the above mentioned
measures were absorbed. Thus the economic reconstruction could not achieve the
resulis. In addition, with the effect of the severe drought attacked five pfdvinces of
Southern, Western, Eastern, Lusaka, and Central from 1991 to 1992, the plummeted
yield of agricultural production resulted in the lack of foods in wrban areas and
accelerated the inflation. This made it still worse to reflect the effect of economic
liberalization to increase the employment and production. Although the inflation rate
dropped to about 34% in 1995, the difficult situation of national economy has not
changed with the continued inerease of debts from foreign countries caused by lack of
- foreign currency. The per carpita GNP of Zambia is 380 dollars (as of 1993) and the

average annual economic growth rate is -3.0% (as of 1992).

In Southern Province, which includes the Project sites, has a population of about 1.1
million {estimation in 1996), among which ne’arby 80% live in local area. Provision of
water supply services to these lbcal residents has been promoted by the Department of
Water Affairs (DWA) of the Ministry of Energy and Water Development (MEWD), as -

the executing agency and has cooperation from various foreign countries.

Southern Province experienced drought for three years from _1981. when the wells aad
the streams used by the residents as the water sources Weré dried up. Government of
Zambia requested to construct 222 new borehole water supply facilities fitted with
handpumps and rzehabilitate existing 100 bo;‘eho]e water supply . facilities to
Government of Japan, and it was implemented as the “Ground ,Wa(ér Development
Project in Southern Province Phase I and 11" under the Japan's Grant Aid Assistance in
1985 and 1988. Although the urgent needs for the water supply facilities in Southern
Province were relieved by these projects, the number of water supply facilities were
still insufiicient. In addition, because of the serious droughts eccurred in 1991 and
1992, the residents of the above hmntioned area suffered from the dricd ups of streams
and shallow wells which they depended on as the water sources for their drinking and
living water. While DWA recognizes the needs to construct new boreholes and
rehabilitate existing boreholes in order to improve the water supply situations in local
area, it is difficult for DWA to operate appropriate underiakings because of insufficient
number of staffs, equipment, and materials caused by impeding budget. Thus the
improvement of inferior water supply situation and the strengthening of the ability of
execuliﬁg agency are urgently needed. '



According to the above mentioned circumstances, Zambia formulated a plan to improve
the water supply situation in rural area in Southern Province by construcling 500
borehole water supply facilities and requested to Government of Japam for Grant Aid
Assistance in March 1995, since Japancse Government had previously provided the
cooperation in the field of rural water supply including Southern Province. In
addition te the construction of 500 water supply facilities, this request extended to wide
range including the procurement of the spare parts and consumables to maintain and
rehabilitate the equipment for groundwater development, such as the borehole drilling
machines procured under the previous Japanese Project, the supporting vehicles,
eqﬁipment and materials as to promote the community participation as well as the
canstruction of buildings to be the base facilities for community participation and
health education activities. Hewever, the drought continued during the request was
on going. In order to premptly construct the water supply facilities in the areas
suffering from severe damages, Government of Zambia requested again the plan
focusing on the construction of water supply facitities in 77 villages that had no
borehole and needed water supply facilities urgently in January 1996. ‘To respond to
the request, Government of Japan dispatched the Preliminary Siudy team from
Japan Intemational COOperation Agency (JICA) in May 1998 to study and discuss the
urgency to improve water supply situation of the area suffering from the damages of
drought, the list of the villages to be covered by the Project, utilization plan for the
requested eqmpment and matenals and the evaluahon of previous Japanese Grant Aid
which had been conducted n Southern Provmce lwzce as well as canﬁrmed the
appropriateness of this request and the scope of w ork

1-2  Outline of the Request

The request for “the Rural Water Supply Development Project in Southern Provinee in
the Republic of Zambia (hereinafter referred to as “the Project”)” contained to construct
77 borehole water supply facilities fitted with handpumps in 77 villages located in
Southern Provmce at the rate of one borehole water supply facility per one village, to
procure spare parts for the existing barehole dnllmg machines and related equipment
as well as the materials to construct boreholes, and to pmcure. equipment and materials
for promoting community participation and operation and maintenance. Asaresult of
examining the appropriateness of the Project based on the discussions between the
Basic Design Study tcam and Government of Zambia, the technical Stnfvey in the
Project area and the collected information, the requested contents were determined to
be changed as follows.

1-3



(1) Study sites and the number of borehole water supply facilities to be constructed

During the Basic Design Study, as a result of the discussions with DWA, the
executing agency of the Project, the District councils in Southern Province and
parties relating to the promotion of conmunily participation in water supply and
sanitation sector, it was found that several villages ain-:ung 77 which had been
agreed as the Project arcas at Preliminary Study had already been moved to the
stage where the construction of boreholes were requested to NGOs and were going
to be implemented, since those villages had quite serious damages of drought and
urgently needs water supply facilities. However, Government of Zambia requested
to have continuous cooperation from Japan to improve inadequate water supply
“situation for the remaining villages among the 77 and those excluded to be included

in the Project at the Preliminary Study but to have inferior water supply facilities.

" With regard to the request for change of the Project areas by Zambia side, the Basic
Design Study team and JICA Zambia office discussed and settled following courses
for the cfmlinuation of the implementation of the Project and Government of
Zafnbié agreed to adopt them, i.e. (1) excluding the sites from the Project where the
NGOs had pravided cooperation, and (2) the Japanese side makes final decision on
the Project sites :based on the results of the site survey regarding the present
conditions such as water supply situation and the degree of distress, accessibility,
hydrogeoiogical condilions, population, public facilities, and the exient of the
villages to be conducled to the viilages lristcd by DWA as those replacing thé eriginal
ones. The policies for selection of the Project sites to construct borehole water
supply facilities and the number of facilities as weil as the contents of the Project

are explained in “2-3 Basic Design”,

It was agreed before disp'atching the Basic Desigri Siuﬂy team to .conduci, site
survey as many as possfble in order to re-exam and confirm the necessary number
of borehole water supply facilities in accordance with the Project implemeniation '
Policy in which the Basic Design Study was planned to finalize the necessary
number of borehole water supply facilities in each village without beiﬁg limited to
the figure of 77 and to consider the possibility to change the Project sites. For this
reason, the number of the villages to conduct field survey became 104 by adding
the newly requesleﬂ villages. Figure 1-1 shows the Yocation map of the villages
executed survey during the Basic Design Study.

1-4



(2) Equipment and materials to be procured

The basic policies on implementation of construction is to utilize equipment .
procured under previous Japan’s Grant Aid Assistance to raise the eficcts of
cooperation and the ratio of expenses versus effects. The actual implementation
plan is to procure spare parls necessary to service the drilling machines procured
under previous Japan’s Grant Aid Assistance to utilize for the construction work by
the Japanese Contractor. The plan also contains to return the equipment after
servicing them at the completion of the construction work. Based on these
premises, the request was made not for the procurement of new drilling machines
but for the spare parts for existing drilling machines. Other than those mentioned
ébave, the requests were also made for the related materials to construct borehole
water supply facilities, supporting vehicles, workshop equipment, and the vehicles

for operation and maintenance and community participation.

As a result of the survey at the above mentioned 104 villages during the Basic
Design Study, the number of sites to construct borehole water supply facilities has
increased compared with the original number of the Project sites. Therefore the
volume of equipment and materials for construction of borchale water supply
facilities and the supporting vglﬁcles for construction work were increaséd
subsequbuﬂy. However, since the increase of the equipment and materials and
the supporting vehicles has occurred accompanying the increase of the Project sites,
- itris not déviated_ from the intention of the Project in the Preliminary Study. The
final selection of the Project sites aﬁd procurement plan are explained in detail in
" Chapter 3.

1-5
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CHAPTER 2 CONTENTS OF THE PROJECT






Chapter 2 Contents of the Project
2-1  Objectives of the Project

1t is mentioned in the “National Water Policy” that the overall goal on the water supply
and sanitation sector in the rural area is to realize “universal access to safe, adeguate
and reliable Water Supply and Sanitation Services’. The followings are the policy

measures and strategies which are aimed at achieving this goakh:

(D PFasuring that Rural Water Supply and Sanitation (RWSS) Programme 1s
Community-based
Developing a well defined investment programime for sustainable RWSS

Promoling appropriate technology and research activities in RWSS

e

Developing an emergency and contingency plans to mitigate smpacts of drought
and floods in rural arcas

® Developing a cost recovery approach as an integral part of a RWSS which will
ensure sustainability

© Development and Implementation of well articulated Training Programme

Southern Province of the Republic of Zambia has been seriously suffering from
damages caused by drought. The objectives of the Project are to construct borehole
water supply facilities for realization of safe and stable water supply for the residents
in rural areas of Southern Province having difficulties i in taking water due to lack of
boreholes and 1o procure equipment and materials necessary for the community
participation and maintenance promolion activities in village level which plays main
role for sustainable operation and maintenance of water supply facilities with their

self-efforts. -

2-2  Basic Concept of the Project
2-2-3 Confirmation and Examination of the Requested Contents
(1) Study sites and number of borehole water supply facilities to be constructed

Since some of the villages requested at the Prelliminary Study needed immediate

2-1



measures to prevent residents from poor water supply situation, it was found that
water supply facilities were already constructed or construction plan was promoted
for these villages by NGOs at the time of the Basic Design Study.  With this regard,
Zambian side explained to the Study Team that there were still many other villages
needed emergency measures for water supply as well as the requested villages.
Therefore, subtracting the villages where NGO's are providing cooperation and
adding newly requested villages, Goverament of Zambia reguested te construct

borehole water supply facilities for 104 villages.
(2) Drilling machine and its supporting vehicle

It was discussed during Prelliminary Study that DWA should provide 3 drilling
machines placed in the Central Province which were procured under previous
Japan’s Grant Aid Assisiance for the construction of boreholes in this Project as well
as procurement of spare parts for them and for 2 drilling machines in Southern
Province. However, since the number of the villages te be covered by the Project
were increased from 77 to 104, it seemed rather difficult to implement
construction of boreholes for all the villages with only 3 drilling machines even if
the construction period would be divided into two fiscal yeérs. For this reason, the
Study Team examined to use 2 drilting‘ machineé placed in Southern Province in
addition to 3 machines mentioned above. Furthermore, the Study Team examined
on procurement of requesté_d supporting vehicles as well as their spare paris taking

actua)l conditions into consideration.

(3) Equipment for operation and maintenance
The Study Team surveyed and examined on needs and mecans of vehicles for -
operation and maintenance, equipment and materials for community participation

and maintenance prometion related to the WASHE activities and tools for

maintenance of handpumps which were requested in the Preliminary Study.

2-2



2.2.2 Basie Concept

The number of beneficiaries by the construction of water supply facilities in this Project
is approximately 59,000 and the average population of each village is about 680. The
residents in the Project sites have been suffering from insufficient living and ﬂrinking
water in qualitatively and quantitatively due to the meteorological and geographical
conditions. Thus the construction of borehole water supply facilities will improve the

water supply and sanitation circumstances for the residents in the Project sites.

The Project is based on the concept of decentralization and community participation to
be achicved mainly by the WASHE activilies. At the time of decision on the drilling
point of boreholes and water supply facilities, community participation is necessary.
The sense of ownership toward the constructed water supply facilities and awareness
for importance of safe and stable water and sanitation shall be enhanced by community
participation and thus strengthen community-oriented operation and maintenance

system for the water supply faceility.
{1) Water source

The residents in the Project sites use various water sources such as shallow wells,
wadi, pond, river, lake, and very scarcely boreholes (Appendix-? shows the portion
of water sources being in use). Water sources besides boreholes are generally
affected By drought eas'ﬁy and have high risk of contamination of water. Borcholes,
which are éffecfed less by drought and their water quality is normally safe and

stable, are used as water sources in this Project.

The geology of aquifer in the Project sites are (D Basalt Lava in Upper Karoo Group,
@ Lower Katoo Group, @ Katanga Group, @ Precambrian. The Project plans to
use fissure water from these stratum. The boreholes drilled in the Project for
Groundwater Devel@pme’n-t implcmentcd in Southern Province under previous
Japan’s Grant Aid Assistance objected the same aquifgr mentioned above as water
sources. The range of pumping rate of success boreholes were from 5.6 to 300
litres/min. and more than 85% of them could yield 10 lilresfmin. Therefore, this
Project is designed with success rate of drilling as 856% and yield of successful
borehole as 10 litres/min. estimated from the previous data. Thoﬂgh the planned
pumping rate of a borehole is 12.6 litres/min., at least 10 litres/min. is needed as



yield from a success borehole.  Annex shows detailed data on the borcholes drilled

in the Project for Groundwater Development.
(2) Water supply system

The handpump type water supply facility was requested from the beginning of the
Project. Since some Project sites have population of 1,000 or more, the Study Team
examined a possibilily to use motor pump with pipelines. However, it was
confirmed that handpumb type water supply system was appropriate due to
insufficiency of electricity, difficulty of fuel supply, and the location of houses which

are scattering in the Project sites.
{3) Project sites

The Study Team surveyed the reguested 104 villages and decided Project sites

which meet the following conditions:

1) Quality of water taken from existing water sources is in bad condition.
2) The site is far from water source (the site having borehole water supply facility
_ but being in short water supply can be the Project site.}
3) The site is secured from the hydrcigeological difficulties.
- 4) The site is free from difﬁcul(y in approach road in the dry season.
5) The community has awareness of importance of safe and stable water supply

and sanitation.
(4) Number of water supply facilities to be constructed

The Study Team conducted field survey regarding population, number of public
facilities, scale of villages, hydrogeological conditions and consciousness of residents
at the requested villages. The rTeani finally examined the necessary number of
boreholes based on the DWA’s policy for rural water supply as sharing one borehole
water supply facitity by a population of 250 as well as the result of the field survey.
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Basic Design

Design Concept

The Project is to construct borehole water supply facilities (fitted with haadpumps) in

the rural areas of Southern Province and to procure equipment and materials for the

construction work as well as for the operation and maintenance of the to-be constructed

water supply facilities in the Project. The desiga concept is explained as below:

(1) Design concept

1)

2

The water supply rale

The water supply rate in the Project is consonant te the Zambian standard water
supply rate in rural areas, i.e. 30 litres per capita per day. The residents living
in the Project area use water for (1) drinking, (2) cooking, (3) washing clothes,
(4) taking bath, and (5) washing face and hands, however it was observed from
field survey {(questionnaire) that the actual watef consumption was smaller than
the water supply raterin the Project.

Water quality

The Project uses borcholes as water source which yield clean water and hardly

- godry by drought. It was proved in the water quality test conducted during the

Basic Design Study that the water quality of exisling boreholes in Southern
Province meets the WHO's standard. Therefore, there seems to be no major
problems fegarding waler quality in the Project as long as the Project uses
Boreholes. However, to prevent human waste feom pit-latrines from getting
into the boreholes, the upper 20m of the boreholes shall be perfectly sealed with

cement.

There are no factories around the Project sites to cause any pollution, and most

. of the residents at the P'roject sites are small farmers growing organic crops.

Therefore, it is understood that neither factories nmj farming would cause

groundwater pollution in the Project sites in the future.
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3)

1)

Design served population

‘The design served population for the Project is set as the population at 1997,
when the Project is being implemented. It is calculated by multiplying the
population of each Project site at 1996 by the population growth rate in each
district announced by CSO. As shown in Table 2-1, the total design served
population is estimated as approximate 59,000.

Number of water supply facilities to be constructed

The necessary number of water supply facilities at each requested village is

estimated with the following design concept:

(D Population:
With regard to the calculation of necessary number of boreholes from the
popuwlation, the Basic Design Study followed the method adopted in the
Prelliminary Study as te divide the population of the village by 250.

@ Primary School: .
There are primary schools at approximately half of the Project sites. In the
case if the number of pupils amount to more than 1/3 of the population at the
Project site, it is observed that many pupllb are commg from outside of the
Project site. In these cases, a water supply facility separated from the one
for village use shall be provided to the school to avoid shorlage of water

caused by pupils coming from outside of the Project site.

@ Formation of village:
The formation of the Pro_lect villages characterized by sealtcred and sporadic
houses, shall be taken into consideration for decision of the location of the

boreholes and the necessary number of boreholes.
@ Hydrogeology

Hydrogeological investigation is essential to find proper location and the
- number of boreholes. '

96



{2) Policy on natural conditions

Safe and stable deep groundwater shall be the water source for the Project. There
are many faults and crack zones in the Project sites along the underground passage
where the water runs. Many of the boreholes drilled in the past take water from
this underground water passages. The standard depth of a borehole in Southern
Province is an average of 50« G0m. Accerding to the geoelectric prospecting survey
conducted at 98 sites in the Basic Design Study, about ten percent of the Project
siteés are judged to require approximate 100m depth drilling.

Geographically, it is presumed that the ridge is made of hard rock formation and
the area weakened by the crack and fault was weathered and became eroding.
Since the valley that extends in a straight line has strong possibility of a techtonic

line, boreholes shall be constructed in the ravine area.

In the pre-Mesozoic layer, there is 16 to 20 meter of weathered zone near the
surface of the earth. Though this weathered zone contains shallow aquifer, it is

not safc and stable, and unsuitable for the water source for the Project.
(3} Policy on social conditions

The location of water supply facilities shali be selected alter having close
discussions among the communities in the Project sites, DWA staff and the related
~ parties as well as investigaling ;esidents’ living standard, the circumstances for

operation and maintenance and the awareness of the residents.
(4} Policy on the water supply facilities

According to the hydrogeo!ogncal survey, the drilling depth is estlmated from 50 to
100m. The casmg pipe shall be installed up to the same depth, and the length of
‘the screen pipe shall be 30% of the total depth Their diameter should fit the
selected handpumps Commonly used casing pipe and screen pipe in Zambia and
surroundmg countries shall be examined for use after considering effectiveness and

" quality.

" As for handpumps, India Mk- 11, India Mk- I, Standard 0 (Pate} Pump), Bush Pumyp,
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Nissaku Pump and Mono Pump are in use in Zambia. However, due to the
easiness of operation and maintenance, circulation of the spare parts and the
national policy for standardization, the Indian Mark 11 is chosen as the suitable

- handpump.

Besides the handpump, the water supply facility consists of the pump foundation,
apron, drainage and soakaway. The apron and drainage shall be made of conerete
and its design shall be simplificd by using the standard mold in Zambia. The
svakaway shall be rectangle and filled with gravel. However, if the excavation is
not possible due to being hard bedrock, an apron with the shape that promotes

evapotranspiration shall be construcied.
{b) Policy on construction

DWA, the executing agency for the Project, iz basically able to operate the
geoelectric prospecling survey, driiling, logging, installation of the casing pipe and
screen pipe, and pumping test.  The skill of DWA’s engineers are superior to that of
the private drilling companies’ engineers in Zambia. The DWA staff will carry out
the geoelectric prospecting survey, drilling, borehole construction and pumping test

under the supervision and technology transfer of the Japanese Contraclor.
(6) Policy on drilling machines

For the construction work of the Projeét, 4 drilling machines procured for DWA
under previous Japan’s Grant Aid Assistance shall be utilized. Out of the 4 drilling
machines, 3 were procured under thé Rural Water Su;iply Development Project
{(Phase-H) in 1992 and 1993 and being allocated in Ceﬁlral Province. 'l‘_hcse 3
drilling machines will be moved to Southern Provihée by August 1997.- 'the other
drilling machine was procured by the Non-Project Grant Aid of Japan in 1983 and
being allocated in Southern Province.

_Japzinésé Contractor shall be fu]ly responsibie for the construction of bore}_ioles.
In the use of the drilling machines, Japanese engineer(s) andfnr techﬁicién(s) will
be dispatched to service them with the procured spare parts to avoid hindrance
caused by service inferiority. In addition, after the complefion of the construetion
work, the engineer(s) and/or technician(s) will service and maintain the machines
for further use.- | -
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(7) Policy on operation and maintenance

The National Water Policy sets pelicy for implementation of rural water supply
project as operation and maintenance of water supply facilities achieved by
‘communily. participation. Especially as decentralization over the rural water
supply sector has been facilitated, it is required to embody the policy under the
recognition of importance to backup financial and administrative weakness of local
governments as well as to reform the awareness of the importance of water and

sanitation among rural residents.

This Project is based on the concept of community participation for eperation and
maintenance of water supply facility so as to consist with the National Water Policy.
Therefore, the V-WASHE committees organized by the benefiting residents caery
out daily repairs and maintenance for the water supply facilities. DWA is involved
in the construction of borehole water supply facilities as it may facilitate
cstablishment of the V-WASHE committee in each Project site before the
commencement of construction work as eddcating the community on the basis of
WASHE policy and develop human resources such as Pump Menders and

- Caretakers who support the WASHE aclivities at grass root level.
{8) Policy on the construction schedule

After investigating geological conditions at Project sites, capacity of drilling
machines and approaching road, it was judged that 1 drillihg machine may be
capable to construct approximate 4.5 boreholes in 1 month. The construction
schedule for 220 boreholes with 4 drilling machines is calculated as follows (at the

success ratio of drilling as 85%):
220 boreholeé!{ 0.85 X { 4.5 borcholes/month X4 units)} = 14.3 months

In due consideration of the delivei'y period of the spare parts and service of the

deilting machines, the Project is divided into 2 phases. The priority order among

the Project sites is decided according to the request from Zambia side, the condition

of the approach road during the rainy scason, and the degree of facilitation of the
- WASHE activities in each Project site.
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Though DWA agreed to transfer 3 drilling machines from Central Province to

Southern Province by the end of August, 1997, some of the equipment, vehicles and

spare parts to be used for construction work under the Projeet need 6 months for

procurement and 2 months for delivery and customs clearance. Thus, this time

factor is given enough attention to set up the timing and period of service for the

existing drilling machines as well as construetion schegule.

(9) Policy on the procurement plan

Procurement Plan for equipment and materials was examined and decided as

follows reflecting intention from Zambia side:

D

2)

3)

For the existing drilling machines and the supporting vehicles

Spare parts are to be procured for the existing four drilling machines, their
supporting vehicles and compressor which are utilized for the construction work

of the Project. These spare paris shall be genuine articles from the makers.

New supporting vehicles will be procured instead of the existing old vehicles
which are too old to use for the Project. Vehicles must be stout and the
standard ones in Zambia, and their spare parts can also be obtained easily in
Zambia.

Warkshop equipment and materials

The workshop equipment and materials are to maintain and service drilting
machines and other equipment. Due to the convenience of location, they are
delivered to DWA Provincial Office in Choma District located in the center of
Southern Province.

Equipment and materials for community participation and maintenance
promotion aclivities '

The vehicles for the transportation of workers and materials, the office

equipment for data processing, report making and stock control, and tools for

repair and maintenance of handpumps are necessary to sccure the
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sustainability of the operation and maintenance system to be achieved with
community participation. Since these cquipment and materials are tacking in
each district ofiice of Southern Province, they are procured under the Project.
The standardized equipment and materials in the WASHE activities are taken

into consideration for the procurement.

2-3-2 DBasie Design
(1) Design water supply rate

According to the water supply rate per capita per day (30 litres) and the planned
demand of population per borehole (260 capita), the design water supply rate per

day is calculated as follows:
30 litres/capitalday X 250 capita/borehole = 7,500 liires!dayfborehole

The pumping capacity of India MK H handpump, which will be used in the Project,
- is estimated approximately 1256 litresfmmmute (maximum 23 litres/minute)
according to the investigation. On the condition that the running hours of

handpump per day is 10 hours, the water supply rate per day will be:
12.6 litres/minute X 60 minutes/hour X 10 hours = 7,600 litres/day

As the result, the pumping capacity of India MK-II handpump is satisfactory to the

design water cupply rate.
(2) Project sites and the number of boreholes

The outline of the result of the survey conducted in each Project site including
population and the number of necessary borehole water supply facilities are shown
in Table 2-1. As shown in the location map of the Project sites, the Project sites are
spread out along 8 districts and 1 city in Southera Province. It has been confirmed
that 101 sites among the requested 104 sites meet thb condition of the design policy
and 234 boreholes are needed in order to satisfy planned design criteria. However,

since there are 14 borchole water supply facilities within 101 villages, 220 borehole
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water supply facilities are to be constructed newly under the Project. The number
of total beneficiaries are 58,755, and one borehole serves 267 people on an average.
There are 27 primary schools whose number of pupils exceeds 113 of the population
at the site. In these 27 sites, water supply facility for the school shall be

constructed separately from the one fer the residents.

(3) Water supply facility
1) Borchole struclure -

Standard Berehole Structure is indicated in I'ig 2-1. Borehole shall be drilled
by diameter of ¢ 8 %", According to the pumping rate and the diameter of the
riser pipe of handpurﬁp (¢ 40 mm), the borehole diameter shall be ¢ 47 (200
mm) which is the standard borchole diameter for handpuwmp. The materials of
the casing pipe and screen pipe shall be polyvinyl chloride pipe (PVC) which can
be obrtained at a low cost in ncighboring couniries. Since there is a possibility
of contamination of water occurring in the shallow aquifer in the upper part of
the borehole, t_he upper part of the borehole (about 20 meter from the gmuﬁd
- surface) shall be scaled with cement to prevent an inflow of the contaminated
water. The centralizer shall be installed at an interval of approximate 6 meters

as to protect the casing pipe from curving,
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Table2-1 Qutline of the Project Sites (1)

L2 -— =
o s | 21,88 | -3
g | 2| 2 g £ 182{> | 5%
=l & - o é 821ls g >
s g 221 2 o] 53231 2%l N “
': = s2| & 3 221 v |82 8 o ¥
g 8 8 2| § g2 [g2] 2 g: 2 5 o g
= PN ' =3] = a 231 & s{de k! o
1 Shinayoba School 8] 4] 636 3 1 2 O 390
2 Sigwidi Village 8] a 1.248] 4 4
3 Chief Kaingu A 9 i 1
4 Chief Muwezwa Al O 1,498 s 1 | § o 150
5 Bayanzwe Village A1 O 2] 1 1
6  iNkobo Yitlage o] A 416] 1 1 O 80
? NANKALA  {Tampe Village O] & s0] 2 2 O 56
8 Naumba Yillaga O] A 64| 2 2 - -
9 ¥ssompe Viilage O A 332 3 3
11 ¥obola ¥illage 0| © 837 3 2 1 (o] -
il Kabwa School O | @& 16| 2 2 O 252
12 Kzabo Setttemant 0| e 83z| 3 3 | O ] WA {under consteuction
13 Naoulumbwe Yillage 0| O nzl 1 i
14 Kachunba Village Q| & B 3 3
is Bachale Village c | O 1.040] 4 4 (8] 280
tatal] 15 sites 10,6511 38 35 1
16 Keeezya Schaol Q| © 17l 3 3 o] 320
11 Sysnsisuna Yillage A ¢ 4151 1 i
18 Bazyamuna Yillage o | & L] L D |
19 | SINAZGNGRE |Fodwi Village | O 1] 1 i ]
i { Simapunba Villege o | @ $19] 2~ 2
] Syankvku Village (8] A 415] 1 ]
22 Simmpande Yillage o | O s18] 2 i t OPF Junkaown| -
3 - Syarkumba Yillage (o) A 415] 1 ]
total| 8 sites 3.843] 12 1 2
i Simonga Village o1 € s18f 3 3 :
rE} Kasiya R.H.€. o1 e 518) - 2 2
26 | LIVINGSTONE |Mapenzi/Nansaniy O]l © 18] 3 1 2
21 Katiba Village - o] A Hil 1 1 -
s Hakeli/dardandi Village Al e 518 3 3 (o) 300
total] S sites 2.639] 12 i1 1 )
&8 - |Mukwalele Village ol a 335 1 1 o
30 Chigabwa Yillage O A 214] 1 1
3 Naambo Lukubi Yillage o) (2] 1821 1 1
| 32 Chikonga Yillage o1 0 203] & ¥
B3 . ¥pokota Viflage ol e a9 i 1
kL] RONZE Maanza Wast Clinic A O 4t 1 1
35 Nangreluka Yillage o) [8) w1 1
36 Cheepahabulenbe Yillage Al O W1 k1
37 Muvwanga Yillage A O 253 1 1
38 Simozingine Village A A 253 1 1 2 _
39 Chinongwz Vitlage O a i52] 2 4 Q a5
40 Siouumba Vil lags Ol @ 304 2 2
total |12 sites 2,964 14 14 i
4| Syanjasa Vitlage A1 O - N6 1 1 :
4?2 ¥pola Yillage Q| A LHANR 1] ) :
43 Chituls¥itlags - |- i 1 0 Excluded from the list
4 Sinanfu Village c| a 6i1] 2 2 lbecause there is
45 Siabozu Village cl A S 5% 2- 2 1e:isting borehola.
48 - 18yejumba Village Ccl1 0 526 3 k] 9] 195
41 Nxungwa School O 8] - 826} 2 2 O 157
48 KALGND  |Polo Village O A 150 3 3
4 F Kenayuma ¥illage ~ | x . 0 Excluded from the bist
50 Siankoge Village [0 3 I 150 3 3 o due to preblems
51 - [Siempondo Villzge 0| a 632 2 2 in approach road
5t Chikuyu ¥idlage Al B §32] 2 2 :
53 Kayuni Vilizgse ol e asl 2 2 o 320
54 ChanaViHaze X ¥ HEHD 0 |Exciuded from the list
55 |STanduszi Village 01 a 632] 2 .2 {due to hydrozeofopical
56 ] : Chibilan) Vitlegs O |:a] -3 1 -1 difficultiss
total] 16 sites i N A e %13 :

2-13




Table2-1 Qulline of the Project Sites (2)
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2} Specification of the handpump

The specification of handpump to be used in the Project shall be in consistent
with standardization of handpumps promoted by CMMU and DWA. Those to-
be standardized handpumps are lesé expensive and easy to be procured in
Zambia. As the result of the Basic Design Study, it was confirmed that India
MK- I handpump has some advantages for the ' aspect of operation and
maintenance and therefore selected as the Project specified handpump. An
cbsezrvation hote for measurement of water level in the horehole shall be set up
to the pump stand. Table 2-2 and Fig 2-2 indicate the specification and the
standard drawings of India MK- Il

Table 2-2 Specification of India MK-1I

Average Discharge®* 12.5 litres/min
Suitable Dynamic Water Level 20-51m
Diameter of Riser Pipe , , 40mm
Stroke Length : , 160mm

* It is estimated with using condition based on

maximum capacity of 23 litres/min (60stroke/min).
Appurtenant facility

The appurtenant facility for the water supply facility in the Project consists of
the apron, drainage ditch and éoa_kz-lway.' The design for the appurtenant
facility bas not been unifarmcd'in- the previous Projects, however WASHE
promotes standardization of the appurtenant facilily to simplily the design' of
the facility so that the local residents can participate in the construction work.
The design of the appurtlenant facility in the Project. is following this WASHE
concept. Fig 2-3 and 2-4 are the dréwings of standard water supply faciiity
(inctuding appurtenant facility). As mentioned in the Design Concept, 2 types
have been designed and euher will be adopted depending on the condition of the
soil and geology in the Pro;cct site.
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{1) Project implementing structure for the construction of water supply facility

D

Fig 2-b shows process of implementation at Project site and Table 2-3 describes
roles of the teams of DWA staff organized for the construction of the water
supply facility. Construction work will be divided into several stages and each
team will be in charge of the stage. It will be essential to keep the frequent

communications beiween each team during the construction period.
O V-WASHE members, the Consultant and DWA select the drilling point.

@ The Japanese Contractor and DWA execute drilling, logging, pumping test,
installation of handpump, casing pipe and screen pipe (the community

provides labour force to install handpumps).
@ D-WASHE and V-WASH members construct appurtenant facility.
Implementing structure for borehole dritling

Conceming the drilling, 4 drilling machines procured under previous Japanese
Grant Aid Project are provided from DWA. The Japanese Centractor perform
technology transfer to the DWA staff.  Drilling of boreholes including
geophysical prospecling survey, logging, installation of casing pipe and screen
pipe, pumping {est and the construction of pump feundation is to be done by the
DWA staff and the Japanese Contractor under the responsibility of Japanese -
Contractor. Regarding the cost of borehole coﬁstruction. the Japanese side
takes charge of the prbeurement of necessary eguipment and materials, the
dispatch of Japanese engincer(s) and/or technician(s), and the manégement. of
construction work. The Zambia side takes charge of the provisidn of exisling
drilling machines and éssiénment of the DWA staff for the Project including .
wages and allowances for the staff.

2) Installation of handpump and the construction of the appurtenant facility

In the previous Japanese Grant Aid Projects, installation of handpump and
construction of apron and soakaway were included in the responsibilities for the
Japanese side. However through the WASHE activities which other donors
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Fig. 2-5 Process of Project Implementation
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Table 2-3 The Roles of the Teams of DWA Staff for Project fmplernentation

Team

Office Worker: 1
Casual Worker: 1

Number
Team Title of Team Member Roles and Aclivities
. Teams*
Projeet /1 Project Engineer: 1 The Project Mansgement Team is based at Choma
Management Assistant Engineer: 1 | Main Depot and responsible for the administrative
Team Office Worker: 1 coordination such as scheduling and supervising of
Driver: 1 construction work, meeting with Contractor,
Consultant and Ministry, and pre-survey of the
: Priject sites.
Survey Team 2/2 Hydregeologist: 1 Though the site survey is carried out in the
Geophysicist: 1 detailed design study, the Survey Team carries out
Assistant Engineer: 1 | detailed  geophysical  survey  after the
Casual Worker: 6 establishment of V-WASHE committee so as to
Driver: 1 take social conditions into consideration for the
selection of borehole point. Final drilling peint is
selecled after due deliberation among Consultant
Study Team and V-WASHE.
Drilling Team 374 Japanese Drilling The Drilling Team executes drilling of borehole and
Engineer: 1 installation of ¢asing pipes under the supervision
Driller:1 and guidance of the Japanese Drilling Engineer.
Mechanie: 1
Casual Worker: 4
Priver: 3
Guard: 3
Well Logging 343 Well Logging Engincer: | After the completion of borehole drilting, the Well
Team Logging ‘Team oxecutes logging of the borehote and
Ambtant Engineer:1 | confirms the position of the aquifer to design the
Driver :1 casing program.
Pumping Test an Equipment Worker: t | After the Drilling Team finished drilling and
Team Casual Worker: 2 installation of casing pipes, the Pumping Test
Driver: 1 Team carries out step and continuous pumping
tests to understand the characterisiics of the
boreho‘e .
Construciion 34 Equipment Worker: 1 | The Construction Team consteucts {oundation and
Team Conerete Placer: 1 | basemnent for the handpump after pumping test is
Bar Assembler: 1 carried out. While installation of handpump and
Forms Worker: 1 construction of apron are done by the community,
Casual Worker: 3 foundation and basement must be done by the
Driver: | DAWA's skilled workers and the Contractor due to
the technieal complication.
Transportation 31 Driver: 1 Transportation Team (1) accompanies te the
Team {1) Assistant Driver: 1 Dnllmg Team to transport materials such as
easing pipes, screen pipes and handpumps from
the Main 2nd Sub depots to the drilling sites.
Fransportation 33 Driver: 2 Transportation Team (2} delivers fuel and water
Team (2) to the drilling siles using fuel and water tankers.
Service and 11 Equipment Engineer: 1 | The Service and Maintenance Team is pnnﬂpall;
Maintenance Machinery Mechanic: 4 | based at workshop in the Main Depot and services
Team Vehicle Mechanic: 4 drilling machines and supporting vehieles used in
Casual Worker: 4 the Project.
Steck Control i/l Warehouse Mansger: 1 | The Stock Control Team controls materials such ss

screen pipes, casing pipes, handpumps and cement
kept at the warehouse in Main Depot.

- Number of 1%t Phase Teams / Number of 20¢ Phase Teams
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have been promoting, the community are given technical guidance to the
construction, operation and maintenance of the water supply facilities so as to
facilitate the awareness of importance of clean and safe water and the sense of
awnership for the facilities. Government of Zambia (DWA, CMMU) and other
donors advised that the same stance should be introduced to this Project. In
this case, insféllation of handpump'and the construction of the appurienant
faciiity shall be under the respﬂnsibi!ity of the community. However, since the
cash income of the community is unstable and inadequate, the Japanese side
provides eguipment and materials necessary for the works done by the
community to lessen the financial burden and the community provide the labor

force.
(6) Phasing and priority order for the construction sites

_ 'fhe phasing is examined accordingly to the Design Concept and concluded as 2
'phases, i.e. 36 villages with 60 water supply facilities under the first phase and 66
villages with 160 water supply facilities under the second phase. All the sites
* located in the same district are to be completed within the same phase. The
construction schedule has been formed according to the priority order among the
cohstrucﬁon sites submitted by DWA, the degree of progress on D-WASHE -
activities and the condition of the approach road. ‘The construction -sché.dute in

phase ahd district order is shown in Table 2-4.

Table 2-4 Construction Schedule

District No of Sites | No of Water

Facilities
Monze 12 14
Phase 1 Sinazongwe : '8 11
: Namwala : - 1b 35
Total ' "~ 35 60
Choma - 131 - - 40
Siavonga 9 24
, Gwenbe : 12]. - 23
Phase 1l Kalomo 13 26
livingstone b 11
Mazabuka 14 36
Total 66 120
Grand Total 101 220
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(6) Procurement of equipment and materials

As the result of the investigation based on the design concept, procurement of

equipment and materials for the construction work listed on Table 2-5 and for the

community participation and maintenance promotion activities listed on Table 2-6
are decided. Detailed background of the selection of the items and quantity is

described in the Appendix-11. Spare paﬂs for 2 years' operation are procured for

the vehicles ai_ld equipment.

o

The existing drilling machines and supporting vehicles

Spare parts are procured for the existing four drilling machines, the supporting
vehicles and the equipment which will be used for the Project. Special
maintenance and service are necessary for the drilling machiné and supporting
vehicles procured under the Non-Project Grant Aid and allocated in Southern
Province due to their conditions of being old and exhausted. However, anether

- drilling machine allocated in Southern Province is not used {or this Project as it

2

is heavily exhausted and ils spare paris are not to be procured. Spare parts
must be genuine articles from the makers.

For the consiruction work of the Project, four sets of pumping test equipment
mounted on truck, supporting truck for transport of materials and supporling
truck to mount compressor are necessary. Onec complete set of them is newly
procured due to being in short. - 18 pick-up trucks necessary for the
construction work of the Project are procured newly because the existing pick-up
trucks procured under Rural Water Supply Deﬁelﬁpment. Phase-Tl are too old
and decrepit to use.  Vehicles to be procured newly must be the popular ones
in Zambia with enaugh provision of spare parts, During Basic Design Study, it
was confirmed that there is a great share of Japanese vehicles in Zambia and
their local dealers are in healthy operation. Since the Japanescr vehicles were
procured under previous Japanese Grant Aid Projects, the Japanese vehicles
shall be procured continucusly in this Project from the view point of ability to
interchange spare parts and easiness to obtain spare parts.

Workshop equipment and materials
Workshop equipment and materials are to service drilling machines, supporting
vehicles and handpumps. The contents of them are welding machine,

generator, adjustable wrench, pipe wrench, and so on and delivered to the
DWA'’s provincial office in Chama Pistrict.
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Table 2-5 List of Equiprﬁent and Malerials for Construction Work

ITEXMS Qy ORIGIN SPECIFICATION
1.SPARE PARTS FOR DRILING
MACHINE & RE[.ATED EQUIPMENT * Mud pump, cil pressure equipment, batteries, tice, ete.
DFer drilling e—quipmeni mounted on trucks 4 lots Japan * Tire, batteries, filter for other supporting trucks, ete.
2)For other supporting truck * Solenoid valve, hose, gaskel, tire, batterizs, filter, ete.
Feor air compressor 1ot Japan + Pump for pumping test {new) , spare paris of generator
4)For testing equipment 4lots Japan for pumping ftest, geoelectric survey equipment,
- . 1 lot Japan . borchole logging cquipment mounted on station wagon
2. MATERIALS FOR CONSTRUCTION OF
BOREHOLE WITH HANDPUMP
*Casing 34 Country | * PVC ¢ 100mm. 42-T0m
*8creen For 220 | 32 Country | * PVC ¢ 100mm, 12-30m
| _*Heand pump* borehole | 34 Country | - India MK B {including riser pipe ¢ 40mm. 30m)
*Other materials . 32 Country | * Casing bottom, polymer, ete.
3. SUPPORTING VEHICLES AND
EQUIPMENT )
1) Truck to carry material for construction
*Cargo truck with crane to earry material 1 unit Japan * Maximum pay load 7t, fitted with crane, 6X6
for borchole construction® )
*Truck to mount air compressor? 1 unit Japan * Maximum pay load 71, 4% 4
2)Pick-up truck to carry staff & materials® 18units Japan » Maximum rating capacity 90PS, double cabin 4% 4
IPump tesling equipment mounted on 1 set Japan » Cargo truck with crane, generator, pump, etc.
truck® o
4}Others* 1 set Japan * Camping equipment, radio telephene, water/fuel tank
1. WORKSHOP EQUIPMENT AND] 1 unmit Japan Generator {I0KVA, 220V), engine welder (1TKVA, 60-
MATERIALS?® 1404, 220V). gas weklding equipment (acetylene fype),air
' compressor (L0kglhom?, 1. 6Kw. 220V). containers tostore
these workshop tools and procured spare parls, gensral
work shop toels

Table 2-6 List of Equipment and Malerials for

Maintenance Promotion Aclivities

Community Participation and

PARTICIPATION

ITEMS 'ty ORIGIN SPECIFICATION

. SUPPOTING VEHICLES . .

1) Pick up truck to staff and materials* ~ 9 units Japan + Maximum rating capacity 90PS, doubls cabin 4% §
Z)Motor bike to staffl and materials® 18 units Japan * Off load typol25CC
3) Bicycle® 18 units 34 Country + Off lead type 22 inch
2 0FFICE EQUIPMENTS ) _

* Personal computer® 2 scts 34 Country | * 32hit, 600MB, color monitor, printer,

* Typewriter* 9 sets 31 Country | * Electric type

* Photocopying machine* 9 sets 31 Country | * Available for A3 paper

* Facsimile® 9 sets 31 Country | * Thermal paper type

* Global positioning system® ) 9 sets 34 Country | * Réchargeable batteries ype

+ Plastic laminate coatiag equipment * 9 sets - Japan * Available for A3 paper '
3, MAINTENANCE TOOLS FOR WATER

FACILITY : :

« Standard tools {for repair 4Gzets | 37 Country | * Pipe wrench, hammer, wire blash, ete.

* Special tools {for pump installation) 46 sets 31 Cc»uniry s Spanner, pipe lilter, clump, ¢l

* Tools for concréte work 46 sets 34 Counlry | * Steel shultering, shovel, bucket, ete.

* Spare paris kits for hand pump 220sets 34 Ceuntry | - Gasket, bolt, spanner, etc.
4. STATIONARY IOR COMMMUNITY 32 sels &4 Country | - Black board, maker, pin, glue, tape, paper, ete.

*. Procured with spare parts for two years' operation
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3) Equipment and materials for community participation and maintenance

promotion activities

Supporting vehicles for WASHE activities to be used for transportation of
workers and malerials are 9 trucks (1 for each district), 18 motorbikes (2 for
each district) and 18 bicycles (;_2 for each district). Office equipment related to
the operation and maintenance contains 2 computers for the head office in
Choma District, typewriter, photo-copy machine, fax machine, GPS (to measure
the latitude and longitude), and 3 laminate coating machines for educational
materials (1 machine for each district). 46 sets of tools for operation and
maintenance are procured and 2 sets are distributed to each of the 23 catchment
areas. 1 set of maintenance kit (220 sets in tolal) is provided to each water
supply facility. 1 set of stationery for educational purposes is pfbvided to cach
of the 23 catchment areas and 9 districts. These items are stémdardized by the

WASHE activities as mentioned before.

D Technology transfer

Following technology transfers are considered to be necessary for smooth and _

effeclive implementation of the Project:

1)

2)

Techuology for groundwater development

The DWA staff have already been transferred basic techﬁo!ogy relating to the
groundwater development from Japanese eﬁgineer(s) andfor technician(s) in the
previous Japanese Grant Aid ijccts.r However, technology tramsfer for the
geoelectric prospecting survey, the geomagnetic survey and the skill for
monttoring of groundwat(}r are carried out By the Consultant during the
implementation of the Project to intend higher quality investigation for

groundwater development.
Technology for the barehole drilling
DWA technicians have mastered basic skills for borehole drilling. However,

the management skills of drilling such as scheduling of construction work,

supervising of operalion, servicing machines, etc., and drilling skills under

2:26



-complicated geological conditions are still in the developing stage. Therefore,
the Japanese engineer(s) and/or technician(s) dispatched from the Contractor
carry out technology transfer related to the skills mentioned above for the DWA
staff during the construction of borehole water supply facilities.

3) Technology transfer for operation and maintenance of the procured equipment
and the service of drilling machines

Some of the workshop equipment need adequate instruction and demonstration
for the usage and maintenance. Training is carried out to the staff of DWA by

the Japanesé Contractor.
Servicing technicians of DWA receive technology transfer regarding the skills to

service drilling machines while the Japanese technical staff zepair and sérvice

~ drilling machines at the commencenment and completion of the Project.
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2-4 Operation and Maintenance System, and WASHE (Waler, Sanitation and
Health Education) Activities

2-4-1 D-WASHE Committee and V-WASHE Committee

Zambian Government has implenented water supply projects in rural arcas with
assistance of several donor countries and other instilutions, under which hand-dug
boreholes with water supply faeility has been constructed in large number. However,
there is increasing number of water supply facilities not in use and no significant
improvement in coverage ratio. It is atiributed to inefficient planning and
management system not only at ministerial-level, but also at community-level.
WASHE (Water, Sanitation and Health Education) aclivities has been introduced in

Zambia as a national policy and strategy to improve the situation.

In addition to activities of DWA in implementation, operation and maintenénce, as an
implefnen;ing agency of the Project, introduction of WASHE activities in the Project
from the implementation stage is relevant to accord the Project wifh national policy
and strategy in water and sanitation sector, and it is rather essential to establish
efficient operation and maintenance system with capacity building of institutions at
ministerial- and community- level. Furthermore, WASHE activities integrate hygiene
cducation in water supply project so as to improve awareness and change attitudes of
rural population in hygiene and sanitation aspects. It maximim- impact of water

supply Project on hygienc and sanitation aspeets at village-level.

WASHE activities are promoted at different level, such as national., provincial-,
catchment-, and village-level. WASIHE activities at each level is different in nature,
although eoncept employed in WASHE activities is identical. Thus, institutions which
are responsible for WASIIE activities at different level shall be established. CMMU
and N-WASHE Coordination and Training Team are responsible for formation of D-
WASHE Commiittee ang training for the committce members. At catchment area, 1)-
WASHE Committee is expected to build capacity of its extension workers who foster
WASHE activilies at village-level. D-WASHE Commitice and those extension
workers collaborate and facilitate formation of V-WASHE and VLOM (Village-Level
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QOperation and Maintenance) Team, which is composed by the community. D-WASHE
Committee and its extension workers conduct village-level activities to develop the
capacily of those V-WASHE Committee and VLOM Team in operation and

maintenance of the facilities. They also conduct hygiene education at village level.

Institutional framework for WASHE activities at different level, roles and
responsibilities of each institution, and necessary subjects in capacity building of
mentbers of those institutions for each institution to mmplement WASHE activities are
described below (also refer to Fig. 2-6). It shall be noted that DWA is responsible, in
implementation of the Project, for those institutional building at each level and

implementation of WASHE activities itself at the Project area.

2-4-2 WASHE Activities and Establishment at District-Level
6} Roles and responstbilities of D-WASHE Committee

D-WASHE Committee, which fac_ilitates WASHE activities at district-level, takes a
roles of impleménling body for policy and strategy in water and sanitation seclor
decided at national-level. It is also resporisible' for formation of V-WASHE
Committee and dcvélop the capacity of the commitliee members, and for follow-up of
its aclivities. D-WASHE Committee shall; 1) assess the present situation in water
and sanitation sector at district-level, 2) make solu{ibn and action plan to solve the
idenliﬁed problems in the forms of “D-WASHE Developmént Plan”, and, 3)

implement the D-WASHE Development Plan and monritor their activities. -
{2 Institutional framework of D-WASHE Committee

D-WASHE Committee is one of sub-committees under DDCC (District Development
Coordination Committee).  The committee, which is nofmally headed by
. Development Scéretary of District Couneil, is composed of and run interséélqrally
by responsible rhembe_rs from district officials of ministries and NGOs coneerned to

water subply and sanitation, regional development, education.
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(3) Establishment of D-WASHE Committee and eapacity building of its members

D-WASHE Committee has been established and trained at 6 districts (Kalomo,
Siavonga,r Sinazongwe, Choma, Monze, Mazabuka) out of 9 districts in Southern
Province. At iwo dislricts (Namwala and Gwembe) and one city (Livingstone),
however, D-WASHE Committee and its capacity building has been yet completed.
Prior to the implementation of the Project, DWA shall coordinate with ministries
and other relevantrqrganizaiions concerned to facilitate establishment of D-WASHE

Committee at those 2 districts and one city.

Establishment of D-WASHE Committee necessitates (raining to develop capacity of
the committee members to understand and promote WASHE activities. Contents

of those necessary training and capacity building in cach fields are deseribed below.

1) Introduction of the concept of WASHE, and capacity buildiag in assessment,

planing, and implementation of WASHE activities at district level.

The concept of WASHE, of which approach is integrated and intersectoral
ranged from national-level to village-level, is to be introduced to newly formed
D-WASHE Committee. Subsequently, D-WASIHE Committce members shall
assess the present situation in water supply and sanitation at the district-level,
find possible solution and make éclion plan. The analysis 61' the preseat
situation and action plan shall be articulated in D-WASHE Development Plan.
For the impleméhtation of WASHE activities in the Project, the action plan shall
be made. The D-WASHE Development Plan has to be reviewed and revised if it
- is necessary on quarterly bases. Monitoring activities shall be properly

conducted for the quarterly review and planning.

2) Training ‘of D-WASHE members as trainers on the installation and

rehabilitation of hand pump and sanitation facilities

The selected D-WASHE Committee members shall be trained as {rainers oh the
installation and rehabilitation of hand pump and sanilation facilities. Those

members are expected to train and suppert pump menders, who conducts
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village-level aclivities. They are also responsible for storage management of

spare parts of hand pump.

_ 3) Capacity building of D-WASHE Committee members on the management of

water point inventory data

Capacily building of D-WASHE Committee members on the management of
water point inventory data is essential, and improve their capability in planning,
implementation, and operation and maintenance of the Project. Selected D-
WASHE members shall be trained on the management of water point inventory

data, and computerized data bank will be established.

" 4) Improvement of the capacity of warchouse staff in the recording, reporting and

distribution of materials

As a line to improve capacity of D-WASHE Committee in operation and
maintenance of the Project, warehouse stalf shall be trained in the recording,

reporting and distribution of material and spare parts.

2-4-3 WASHE Activities and Establishment at Catchment Area-Level
{1) Extension worker and their role and responsibilities

D-WASHE Committee members {rain extension workers, who station at each
catchment area (i.e. sub-district) and facilitate WASHE activities at village-level.
Then, those extension workers train the communities zmd develbp their capacity in
planning and management, utilizing participatory approach. They facilitate
formation of V-WASHE Committee and VLOM (Village-Level Operation and
Maintenance) Team to promote village-level I community management system.

They are also responsible for implementation of hygiene education at village-level.
Those extension workers at catchment area cmﬁposes of Pump Menders,

Community Organizers, and Environmental Health Technicians. Activities of
~ each staff is deseribed as follows. '
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1) Pump Mender

Pump Menders train the community on installation, operation and maintenance
of hand pump, and construction of appurtenant facilities. They also facilitate
formation of VLOM Team to promote village-lovel [ community-based

management system,
2) Community Organizer

Community Organizers facilitate formation and capacity building of V-WASHE
Commitlee with participatory approach. They tramn V.WASHE Commiltee
members to develop their capacity in assessment, planning and implementalion
of the water and sanitation project at village-level. In the process, V-WASHE
Committec members are clearly aware of importance of community
participation and their roles and responsibilities. Moreover, Communily
Organizers train village-level cashier in user fee management to establish
finance system for maintenance of the facilitics. Al those training is conducted

with utilization of participatory approaches.
3) Environmental Health Technician

: !mpmvemeni of awareness and behavior change pf thé community on hygiéne
and sanitation, and accessibiiity of the sanitation faci!itit_—:esrmaximize.rim[-)act of
the water supply project on hygiene and sanitation aspects. Epvironmental
Health Tecﬁnieians conduct hygiene and sanitation education at village-level to
improve awaréncss of the community in hygiene and sanitation. ‘The hygiene
education accorci with training for the community on construction of sanitation
faﬂhhes such as VIP (Ventilated Improved Pit) Latrine, garage pit, and poltery

{or water stnrage and hand washing.
(2) Capacity building of extension workers at Catchment Area-Level

It is necessary for promotion of WASHB aclivities at village-level to improve

capacity of the extension workers at catchment area-level in cach field of the
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activitics. Pump Menders require training to improve skills in installation and
maintenance of the hand pump and construclion of appurtenant facilities. It is
essential for Communitly Organizer to obtain participatory approach for facilitation
of communily participation. Environmental Health Technicians shall obtain
approach in hygiene education program aad require training on construction of

sanitation facilities.

2-4-4 WASHE Activities and Community-Based Organization at Village-Level

D-WASHE Committce members and extension workers at Catchment Area facilitate

formation of V-WASHE Commitiee and capacity building of the committee members.
7 V-WASHE Committee composes of a chairperson, secretary, cashiers, caretakers, and
women's group. Cashiers are responsible for collection and management of user fee to
finance mainienance work of the facilities. Caretakers are responsible for sanitary
protectidn of water facilities, while women’s group demonstrate sanitation facilities.
VLOM Team shall be also formed and trained for establishment of village-level /

community-based maintenance system,

In the implementation of the Project, V-WASHE Committee, with assistance of
Commuaity Organizer, decides candidate water points reflecting the view points of the
community (ie. socially acceptable water points). Afterwards, survey crew of DWA
implermientat-i__on team conducts detail geoelectric prospectillg survey on the candidate
water points. Then, final decision will be médc on the water point, with supervision of

consultants, through discussion with V-WASHE Committee members.

The communily are expected {o participaie in the installation of hand pump, and
conslruelion of apron and soakaway, with supervision of and training by construction
crew of DWA implementation team and pump mender, rI-‘raining of the community on
instatlation of hand pump and construction of apron and soakaway would improve the
capacily of the community for village-level operation and maintenance. Furthermore,
expleitation of capability of the community in eperation and maintenance of the facility

maximize community participation.

Institutional building for facilitation of WASHE activities and implementation of
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WASHE activities itself is essential for the implementation, operation and
maintenance of the Project. DWA, as an implenienting agency, shall coordinate
ministries and other institutions concerned to cstablish the system for facilitation of
WASHE activities at the Project area.
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