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PREFACE

In response to a request from the Government of the United Republic of Tanzania, the
Government of Japan decided to conduct a basic design study on the project for improveinent of
water supply and medical services in refugee affected arcas of Kagera rogion in the United Republic

of Tanzania and cntrusted the study to the Japan Intemational Cooperalion Agency (JCA).
JICA seiit to Tanzania a study team from January 30 to March 29, 1996. .
The team held discussions with the officials concerned of the Government of Tanzania, and

conducted a field study at the study arca. Aficr the team retuned to apan, further studies were madc

Then, a mission was sent to Tanzania in order lo dlscuss a draft basic demgn and as this resuit the

T present report was fi fnahzcd

1 hopc thai this rcpon will contribute to the promollon of the project and !0 the enhancemenl

‘of friendly relations between our two countries.

f wish to express my sincere appreciation to the officials concerned of the Government of

the United Republic of Tanzania for _lhei_t_closé cooperation extended to the teams.

July ! 996.

/@ .Ps’é?a/ ,{,,/

Kimio Fujita

~ President

Japan International Cooperation Agency






July, 1 996

Letter of Transmilial

We arc pleased to submit to you the basic design study report on the project for

jmprovement of watcr supply and medical services in refugee affected arcas of Kagera region in the
United Republic of Tanzania. ' '

This study was conducted by Kokusai Kogyo Co., Ltd., uader a contract to JICA, duriig
the period from Jannary 23 to August 9, 1996, In conducting the study, we have examined the
feasibility and rationale of the praject with duc consideration to the present situation of Tanzania

and formutated the most appropiate basic design fof the project under .létpim’s'grzim_aid scheme.

* Fisally, we hope that this repoit will condribute o futher promotion of the project.

" Very imly yours,

SN

ko

Akira Kamata

Project manager,

Basic dcéigtl study team on

- projeet for improvement of water supply

and medical services in refugee affected
arcas of Kagera region in the United
‘chubﬁc.of"l‘anumia o :

Kokusai Kogyo Ca., Lid.
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List of Abbreviations

DWE District Water Engincer

JICA Japan International Céopcration Agency

MOW Ministry of Water

PMO | Prime Minister’s Office

RWE Regional Wa!cf Engineer
' TCRS T anganyika Christian l{efug;-é Service

" UNDP o United Natim‘.is Develop‘mcnt Program
UNIICR | | Unlité(I'N.alions 'Iligh Comnlfssiontr for Refugces

UNICEF United Nations Children’s Fund






SUMMARY

The United Republic of Tanzania is an agricultural country lying between the Indian
Ocean to the east and the Central Afvican Hightands to the west. It covers an arca of
945,000 km® (2.5 times as large as Japan) and has a population of 25,160,000 (1991
estimate).

‘Tanzania was under a Socialist regime until 1985 when it. implemented an Economic
‘Reconstruction Plan (ERP Phase I from 1986-1989, Phase 1 from 1989-1992) to
establish a free market economic system. A sluggish economic growth, however, due
to inert agricultural production, décrease in international prices, and inflation, reduced
the per capita. GNP to US $110 (1990) and compelled the Government to adopt a
curtailment pollcy 1

Given these conditions, the Government decided to promote a 20 year Rural Water |
‘Supply Program (1971-1991) as an important aspect of rural development. i 1991,
the Govemment also implemented a new plan to aceelerate rural water supply
development, in line with the National Water Policy.  Neverstheless, the rural service
ratio still remains at 46%, and the majority of the rural population still resoits to the
traditional use of shaliow dug wells, contaminated rivers and ponds for their domestic
“water needs. Consequenlly these areas have a high incidence of waler bonic diseases.’

~ The pl’(}jCCl area is located in the frontier of Tanz,anla that compnses the Ngara and
_ Karag\»e districts in the Kagera Region. Ttis. more than:1 ,500 km from the city of Dar

~ . Es Salaam, which is the center of all pohtlcal and economic actnvnties in’ the country.
- The watcr supply condmons in the pro;ecl areaisu nderdeveloped '

The projecl' area is bordered by Rwanda and Burundi to the west and Uganda 1o the
north.  The inter-tribal genocide in neighboring countries resulted in the huge influx of
' reﬁlgecs to the project arca. . In 1994, the rate exceeded 600,000, thereby significantly
' affecting the infrastructure (land, water, food, roads; hospitals and schools) of the project
carea, :

To copc with the needs ofthe rclug,ew shallow wells and decp wells were dn]led in the

're['ugee camps; -~ The vﬂlages where these reﬁlgce camps are cstablished have no such
facilitics -- a condition that has significantly affected the surrounding environment and
intensified the dissatisfaction of the residents regarding biased public services.

Although organizations such as the UNHCR, UNICEF, and other non-governmental
organizations have extended assistance for the construction and improvement of water
supply facilitics in these villages, their efforts have been insuflicient. The adequate



treatinent of numerous patients affected with water borne diseases has also been
hampered by the absence of necessary medical facilitics.

In consideration of the aforementioned conditions, UNDP and the Government of
Tanzania held a donor conference 1o conclude the support policy to be implemented for
the refugee aftected areas.  In accordance with this policy, the Government of Tanzania
requested: grant aid from the Government of Japan for the improvement of the water
- supply conditions and sanitary environment of these areas.

In responsc to the request, the Japan Intcrnational Coaperation Agency (JICA)

dispatched a Preliminary Study Team to the site for 30 days from October 8, 1995, The
Preliminary Study Team held a meeting with the Prime Minister's Office and the Ministry

of Water -- the executing agency of the project -- to discuss the details of the request and-
determine the extent of assistance to be carried out. Subsequently, the study team

conducled field surveys in the area. '

Conswlenng lhe results of the field surveys, JICA dmpatched the Basic De51gn Study
tecam to the site for 60 days from January 30, 1996. This study team discussed the
appropriateness of the unp!cm&.ntatmn plan with the Goveriment of Tanzania, conducted -
relevant technical sludles, and data gathering and analysis.

‘After returnmg to Japan, the Basic De‘a1g|\ Sludy Team formulated the basic design of
the study after analyzing the: various data and mfmmauon obtamed from Tanzania,

includmg the results of the discussion with the counterpart agency. The details of the
basic design are summarized in the Basic Design Sumunary Report, the contents. of wh1ch
were explained to the counterpart agency from May 27 to June 7, 1996,

The districts of_Ngéra and Karagwe, the project area, are situated in highlands elevated
to about 1300 - 1800 meters.  The villages to be covered by the project are located on
‘the ridge. - With the exclusion of Katanda for which the rehabilitation of gravity water
- supply [facilities is requesled these villages rely on springs, shallow wells, and rescrvmr
ponds for their water supply. ~ This | region is not blessed with abundant water rcsenes
and water resources are oflen d_cpleted in the dry season. F1111l1c:, most of these water
~ tesources are containinaled - by livestock and are extremely insanitary. - However,
hydrogeological and . geophysical surveys indicate the possibility of exploiting
- groundwater reserves in the weathered zone and the fissures and cracks in quartzite,
- granite and phyllite rocks in the project area through deep well construction for the
supply of stable and clean drinking water.

The expansion of medical services was also carried through the supply of medical
equipment and deployment of personnel for rural development.  Yet, the treatment of



various diseases in regional hospitals, public health centers and clinics is impeded by the
constant shortage in medical supplies and cquipment due to financial stringency and
massive refugee influx,

The facilities requested in this project consist of the construction of deep wells (25
villages), shallow wells (6 villages), small dams (7 vnllages) and the construction and
rehabilitation of gravity water supply facilities (1 village ~each). THowever, - In
consideration of the h}drogeologlcal findings stating that groundwater from shallow
geological strata is of poor quality and quantity, deep wells will be constructed instead of
shallow wells. Deep wells will also replace the small dams requested for 7 wl[ag_,es due
to the absence of suitable dam sites.

However, deep well construction would stilt be difficult in view of the accessibility of .
some villages for the transport of drilling machinery.  Accordingly, the following w1ll be
carried out in these villages: @ installation of prolect:on devices for existing spnngs @
rehabilitation of collection ditches and existing wells, @ stablhzahon of waler quality and
quantity, and @ increase the volume of water supply.

On the other hand, the rehabilitation and construction of gravily water supply. facilities
~ will be carried out as requested as studies indicate the possibility of securing stable flow,
. and because such famhues can cover a: wnde service area and are easy to operate. and
: mamlam

E The equipment requested. in this projecl consist of ‘the drilling ‘machineries - for
' construction of deep wells, the equipmeit and materials fequired for the opcranon ‘and

maintenance prograin of the: water facilities in the target villages and basic first aid
- medical instruments for chmcs and pubhc health ccnters in both dlslncts ' Lo

The drilliﬁg machineries owned by the drilling unit of the Ministry of Waier are found to

- be antiquated and significantly inoperative. . Therefore, to enable the construction of

large and deep wells, new machinery will be procured and training programs will be

conducted to upgrade the technical capabilities of local drilling experts.  Further, to help

"th'e Government of Tarizania promote rural water supply dev clopment alter the conduct

-~ of this project, these machinery shall be casy to operate and maintain, and shall have
casily obtainable spare parls ‘

The equipment and materials required for the operation and maintenance program are
mainly for hand pump installation and repair, and training in the use of the equipment and
facilitics. Studies were carried out to determine the vehicles and tools that may be
required for such occasions. The operation and maintenance of the water supply
facilities to be constructed in this project will be the responsibility of the water committee



“of cach village. With these equipment and materials, the District Water Engincer's
"Oftice will also be able to supervise, guide, and assist the water committces in their
operation and maintenance responsibilities.

The district of Karagwe has 1 hospital, a public health center, and 16 clinics, while Ngara
has a public health center and 19 clinics.  These areas shall be provided with basic first
‘aid medical instraments and supplies.  The ntedical instruments basically considered for
this request were manually operated medical instruments.  Medical instruments
provided in the Expanded Immunization Progiam (EPI) established by UNICEF and
other assistance by other donors shall not be included in the request.

The details of the request made by the Government of Tanzania and the outline of the

plan based on the basic design study are as follows:

~ Facility Construction

ltem - Request Basic Design Outline - -
|A Deep wells Ngara District | Ngara District o
' 10 villages 70 wells' | 10 villages 40 wells
Karagwe District _ Karagwe District :
15 villages 133 wells | 13 villages 44 wells
- . Total 207 wells | Total 84 wells
B. Shallow wells |- Karagwe Distriet | Change to deep wells -
_ . ‘ 6 villages | 55 wells {6 villages 26 wells
. Si'na'_ll dams : - | Karagwe District | Changeto deep wells
SR 7 villages 7 places | 6 villages 20 wells
D. Rehabilitation of ' | 1 village 1 place
collection ditches |
k. Installation of 25 villages 36 places
protection devices ' |
for existing spring . ‘
F. Rehabititation of 2 villages 2'placés
~existing wells o o ' -
G. Rehabilitation of | Karagwe District S Karagwe District o
gravity water Kihanga village 1 place | Kihanga village 1 place
supply system o ' . ‘
. Construction of . | Karagwe District Karagwe District _
gravily water Katanda village I pEace Katanda village I place
supply system

iv




Equipment Procurement

Item I Request Basic Design Qutline
A Drilling rig & Top drive type 1 Top drive type !
accessorics Standdrd accessories | set | Standard accessories 1 sct
{Supporting equipment | Compressor | Compressor l
materials) Large tnick P
Medium size truck I [Mediumsize truck = 2
| with crane
Water tank lorry b | Water tank lorry 1
Fuel tank truck 1 Fuel tank truck ;
Pick-up frick 3 \ |
Concrete mixer 3 e _
Electric logging 2 _Eleclrib logging 1
|equipment | equipment _
Submersible motor 2 .|Submersible motor 2
pump - : pump s
Welder : 1. Welder 1
Generator 2 Generator |
Bentonite ~ 1set | Bentonite 1 set
CMC ~ l'set {CMCelc. - lset
Hand pump 250 : - |Hand pump S Ms
_ |PVCcasing 3125 . |PVCrcasing 1712
B. Mainterance | Screen © 1563 |Screen’ 466
: ' & education 7 R - A
- Well servicecar ;. .~ 2 {Pick-up truck 2
Motorcycles 6 |Motorcycles 4
Wireless comimunication Wireless communication
system ' 2 sets | system : 2 sets
Water analysis kit~ 2 sets | Water analysis kit 2 sets
: B : Standard tools . 35 sets
Computer =~ lsel
C. Mcdicat - 'Nga:ra District s : Ngard District C
instruments |t Public Health Center 1 set. lPub!idHéalth Center ! sel
| 19 Clinics © 19 sets [ 19 Clinies 19 sets
Karagwe District : Karagive District :
1 Local Hospilal Iset |1 Local Hospital .~ 1 set
I Public Health Center 1set | 1 Public Health Center 1 set
18 Clinics 18 sets | 16 Clinics 16 sels
Total 40 sets [ Total 38 sels




This project shall be carried out in two terms in consideration of: ® the time required for
the procurement of well drilling equipment, @ the fact that the project will cover 2
districts, @ the bad road conditions in these areas, and ® the negative eftects of ihe rainy
season on the efficiency of the works.

" “The first project term shalt consist of the implementation design and construction works,
with the former taking an estimate of 4.5 months to complete and the latter a total of 15
months.  Further, the procurement of equipment shall require a period of S months from
the time the order is placed until the order is completely manufactured.  The shipment,
| lransponéiion and delivéay of the equipment are estimated to take 2 months, The
seconid term of the project shall require 3 months for implementation design and 8.5
months for construction works.

“This project is implemented under the Japanese Grant Aid progrant. The estimated cost
ofthe Government of Tanzania is 16.5 million Tsh.

‘The operation_and maintenance of the water supply facilities 1o be constructed in this
project shall be conducted by the water committees organized for each village. The
Regional Water Engmeers Office and District Water Engineer’s Office shall, under the
- supervision of the’ Consultant, train the water commitices on:equipment and facility
‘operation and maintenance during the construction work penod, in order to establish a
sustainable operation and maintenance system. '

Each waler committee is estimated to require 70,200 shillings for the annual operation
and maintenance of each facility. This amount shall be raised by collecting water fees
from lhe villagers. - The operation and maintenance expenses that will be incurred by the
jKagcra Dls!nct Water Engineer's Ollice and Regional Water Engineer's thce shall be
appropnaled from their respective budgets. -

This pl’O}CCl shall be lmplemcnted in the frontier of Tanzania where the villages are
without water supply facilities: Accordingly, this project intends to secure a stable and
clean drinking watet supply for the villagers and i improve the environmental coriditions of
the area. ~This project shall directly fullill the BHN of 65,535 beneficiaries. ~ The
1mplemcnlauon of this pro;ect is also expecled to reduce the time spent by women and
- children for water fetching activities, thereby allowing them to help in agncultureﬂ work
and/or participate in various community activities.

The influx of refugees from Rwanda and Burundi has affected the quantity and quality of
the existing water ‘resources of the project area. However, the completion of the
- construction of water supply facilitics through this project will provide the area with a
safe, clean, and stable drinking water supply. Conscquently, the adverse impacts in the

vi



project area will be markedly reduced and the disparity in public services, between the
refugee camps and the refugee affected areas, rectified.

This project shall be executed according to the “Water Policy” of the Government of
Tanzania. The “Water Policy” fundamentally refers to the establishment of a village
water committee for the independent operation and maintenance of the water supply
facilities.  Accordingly, as a perfect mode! for the National Rural Water Supply -
Development Plan, the implementation of this project is expected to immensely influence
the promotion of this National Development Plan in the future.

The iniplementation of the project shall also remarkably improve the sanitary conditions
in the project area, and eventually reduce the incidence rate of water born diseases such
as dysentery, helminthes, skin diseases, and eye discases, in the area.

With these remarkablc impacts, the 1mplemcntahon of thc pro_;ect under thc Japanese
© Grant Aid nglam would be e\lremely mgmﬁcanl

- However, in order to make this pro;ect effective; the following should be carried out ko)
appointment of wllagerq as water commiittee chairman, accountant, and caretaker, @
establishment ‘of a water fund by the' commiittee by collecting water fees from the
“villagers, and @ the establishment of a sustainable operation and maintenance system,
" To firmly establish the activities of the water committecs, the Regional and District Water.
* Engineer’s Offices should supervise their orgauwanon ‘and operation, train, ‘guide and.
instruct the Committees on Facnhly operation and maintenance, and strive to upgradc the
: operatlon and maintenance: skllls of the wllagers ‘Accordingly, the following should be.
carned out: : S S

+ thoroughly explain- to the villagers -their responsibilities in the bpcr‘atioh and
maintenance of the water facilities, as users of the facilities; gain the support of MOW,
and the formulation of practical water committee mles,

» educate and train the - r051dcnts on: lhe proper f‘acmty operation metheds, and _
maintenance and rcpanr tcchmques durm;, the constmcuon period '

+ conduct regular training and supefvi‘sionlo ensure’ the sustainable operation and
" maintenance of constructed water facilitics

« storage of spare parts in the Regional and District Water Engineer's Oftices, aud the

conduci of seminars and training programs to upgrade the technical capabilities of the
local engineers and mechanics

Vil



+ explain to the medical centers the handling and storage specifications of the medical

facilities upon delivery

viii
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CHAPTER | BACKGROUND OF THE PROJECT

The United Republic of Tanzania is an agricullural country lying between the Indian
Ocean to the cast and the Central African Highlands to the west. [t covers an arca of
945,000 km? (2.5 times as large as Japan) and has a population of 25,160,000 (1991
estimate).

The project area is located in the frontier of Tanzania that comprises the Karagwe and
Ngara districts in the Kagera Region. 1t is more than 1,500 km from the city of Dar Es
Salaam, which is the center of all political and cconomic activities in the country, and
bordered by Rwanda and Burundi to the west and Uganda to the north.

The assassination of the Presidents of Rwanda and Burundi in April of 1994 triggered
massive inter-tribal genocide in Rwanda. ™ This tribal annililation induced a large
aumber of the people of the area to flee into the region of Tanzania for refuge. This
massive refugee influx draslically transformed this comparali\-’cly 1raniju_il re'gion.

The number of rc.fu;;,ccs skyrocl-.etcd to more than 600 000 and scrtous!y affected the
infrastructure (land, water, food, hospitals and schools) of the project area. ~The influx
immensely affected: the existing water resources of the project area and [urther
‘ aggramlcd afready critical water supply conditions . '

Several shatlow m,lls and deep wells are dnlled in the niug,cc camps to urgently copg :
‘with the needs of the rcl"ugucs However, because the amount these wells producc is
ElﬂSUfF(:!t,nt tank lorrics are used fo distribute watci coltected from existing sprsng,s and
rcscrvo;rs - Water born discases are also preve qalent in the pro;ecl arca as draimg,m, runoﬂ
from the rcfugep camm scriously conhlmnate surface water resources.

Whereas several wells weré consiructed in the refugee caimps, the villages where these
camps are cstablished have none -- a condition that has significantly aflected the
surroundmg cnvironment and mtensmcd the dlﬂsatlsfauhon of the \flllag,ers n,gardmg
biased public services. -

‘Althorigh organizations such as'the UNCHR, UNICEF, 'and other non-governmental
organizations have extended assistance for the construction and improvement of water
supply facilities in these villages, their cfforts have been insufticient.  The adequate
" treatment of numerous patients affected with water borne diseases has also been
hampercd by the absence of necessary medical facilitics. -

In consideration of the aforementioned conditions, UNDP and the Government of
‘Tanzania held a donor conference to conclude the support policy to be implemented for

i



{he refugee affected arcas.  [n accordance with this policy, the Governnent of ‘Tanzania
requested grant aid from the Government of Japan for the improvement of the water
supply conditions and sanitary environment of these areas.

This project aims fo improve the water supply and cnvironmental conditions of the
- villages of Ngara and Karagwe inhabited by scfugees from Rwanda and Burundi,
through the construction and procurement of water supply facilities and equipment.
Simuliancously, the project also aims to rectify the disparily in the level of public
- services provided to the refugee camps and the refugee affected areas.
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CHAPTER 2 CONTENTS OF TﬂE PROJECT
2-1 Objectives of the Project

This project is intended 1o provide for basic human needs and to improve the resident’s
standard of living by supplying polable watee to the villages, 10 villages in Ngara
district and 29 viflages in Karagwe district in Kagera region, located along the north-
western border of ‘Tanzania which is currently accepting refugees from Rwanda and
Burundi. It also aims to establish a base that shall promote sustainable
“development by succéssfully creating a healthy and sanitary environment.

This project is implemented as a part of the Nalional Water Policy . ‘The Water Policy
aims to provide 20 liters of drinking ‘water per capita per day nationwide by the year
2002. It also aims to sirengthen the operation and maintenance sector of the water
supply system. By establishing a proper operation and maintenance system through its
- implementation, this project shall therefore serve as a mode! for future village water

supply projects.

Since the project area’ is acéepiing i'cfugecs; from‘néighbojring countrics, various
~ international orgamzauons such as UNHCR, UNICEF, and' tion-govcmmcntal
organizations, are giving assistance ini the water supply sector. !\ccordingly, this
project must be lmplementcd in harmony with oiher water supply plans and must have a
good Imp"i(:{ on thc districts. : ‘

22 EBas"ic Concept of the ijéct_ :
221 ‘ Jus(il‘:eation.ofth_e'l’roject
As an imp@tanl aspect of rural development, the Government of Tanzania promoled a
20 year Rural Water Supply Program for the past two decades  (1971-1991).

Nolwnhslandmg the implementation of a ncw plan in 1991, in line wuh the National
Water Pohcy to accelcrale rural water ‘supply de\elopmcm the service ratio still -

‘remaihs at 46%. Hence, the majonty of the rural population traditionally resort to the

use ‘'of shallow dug wells, and contaminated rivers and ponds t‘or lhcu domesuc water
needs. '

The project area, which consists of the Ngara and Karagwe districts in the Kagera
region, is focated in the border of Tanzania. The water supply condition in the project
area is unfavorable. Despite the assistance extended by the UNICEF in 1994 for the -
development of water supply systems in Rulenge, south of the Ngara district, there 15
still a shortage in facilities necessary for the supply of clean and sufficient volume of
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drinking water. Morcover, the influx of refugees from Rwanda and Burundi since
1994 has further deteriorated conditions.

Accordingly this project intends to mainly construct deep wells and supply equipment
and materials for deep well drilling, operation and maintenance, and medical
instruments to improve water supply cendilions, public health ‘and sanitation, and the
residents” standard of living, -~ Finally, the project shall contribute to the sustainable
development of the community through the improvement of health and sanitary
CVIronments,

2-2-2  Study of the Request

The Government of Tanzania fcquestcd the implementation of this project in August
1995. Discussions held between the Tanzanian counterpatts and the Peeliminary Study
lcamdlsp’ﬂched by JICA from October 1o November 1995, resulted in the modifi ication
of the original. request. After conducting discussions with the Basic Design Study
Team, the Government of Tanzania requested the following (refer to the Minutes of
; Dlscussmns) :

A Conslruction of Water Supply Systems

1) Deep we!lwith_hénd pump - Ngara district + 10 villages
'. : . - Karagwe district 15 villages
© 2). Shallow well mlh hand pump Karagive district ; '6'\'i_llages-
3y Small dam S o 'Karag\"\'c’:dislric‘l' ' ;7'villagés
4y Gravity walcrsuppl) f’lCllll!bS Katanda village AT
{(New) - o S
" 5)  Gravity water supply facilitics ~ Kihanga village
- {Rehabilitation) '

B, Equipment and Materials

A l)nlhng rig with accessories and suppomng eqmpmuﬂ : 1set

ARRE quipment for maintenance and cducallon o 1 set
3) Mui:cal insleuments ' 40 sets

Table 2.1 shows the villages in the provinces of Ngara and Karagwe to be cevered by
- this project, and their sespective poputation. - Table 2.4 shows the details of the
requested equipment and materials.



The contents of the request shall be examined based on the data and information
obtained during the ficld survey.

(1) Deepwell
A, Drilling site and number of wells

According to the hydrogeological and geophysical surveys, exploitable groundwater
exists in the weathered zone, and the fissures and cracks in quarizite, granite and
phyllite, which are widely distributed in the project arca. Ilowever, some of the
dritling sites selected based on the hydrogeological survey are inaccessible duc to the
absence of roads and steep terrain.  The inaccessibility of the candidate drilling site is
“a' major constraint to be considered in the implementation of this project. '

4 to § candidate drilling siles were selected in each village, considering rock'lil'ho!og_v,
distribution of surlace deposil, stream, spring, existing well and road conditions.. The
feasible * drilling sites were determined by cvaluating - existing  water Tesources,
groundwater potential and accessibility of the candidate sites. |

(i) Groundwater potential
The factors' that determine groundwalt,r polcntial are terrain, hlhology of rock,
thickness of surface deposit, groundwatc,r level, existence of the fracture IOI'IC fmd :

mtclmlcnl area size. Pach factor was ranked according to the followmg, eV aluallon

:A: ,3 poinls : B;Q'poims
C:ilpoint DO

Groundwalter potential was evaluated as follows:
rank A: Promising 15-18 points
rank B: High 12-14 points
* rank C: Medium 9-11 points
© rank ) Low 6- 8 points

(ii) Accessibility {Mobilization)

The distance from the site to the nearby road was measured, although the site$ requiring
a bridge, are located at steep slopes and extremely far from the road were excluded.



rank A: Nearby road, case in imobilisation

rank [3: fess than 200m from road {felling, land readjustiient)

rank C: more than 200 m from road ( do )
rank DD:; more than 300 in from road ( do )

(iii) Evaluation

‘The following table was used for the evaluation of the candidate drilling sites. “a” and
“bv” were evaluated as feasible drilling sites for this project.

Groundwater Potential
A B C D
Access
A a a b c
B a a b c
C ¢ c c d
D _ C c d d

*“The resulls of the evaluation are shown in Table 2.2; ‘There are 44 drilling sites in
© Karagwe district {15 villages), of which 35 are categorized under “a” and 9 under “b”.
" Two of the 15 villagesin this district (Kibona and Nyab\wgira) have no feasible drilling
sites. In the district of Ngara there are 40 feasible wells, of which 32 and 8 were

' catcgenzcd under “a” and “b”, 'respeclwely Table 2.3 shows the feasible drilling sites
- inéach v;l!age '

Almost all C\lstmg water resourccs are waluakd as’ urgi.m in terms of quanl:ty and' :
~quality. ' : ' :

Two villages in the district of Karagwe were considered areas geologically difticult for
deep well drilling. As an alternative, plans to protect existing spnn,g,s develop new
springs, and rchabmtatc uuslmg wells shouid bc made. '

B. Dépih and slruc{ur_e of deep \"vc'lls_
The depth of the deep well shall be deéignéd in consideration of the following:

(i)  water level of springs, existing wells and lakes, including their hydraulic
gradients;
{ii)  tapping water rescrves in fissures of fresh rocks by drilling 20 to 30m from the
bottom of weathered zones, the thickness of the weathered zone shall be
cstimated by conducting electrical prospecting.
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The depth of the wells to be constructed al cach site was estimated from the above
considerations and is presented in Table 2.3, The standard deep well shall be 5 inches
in diameter, gravel packed, and with sceeen openings of more than 3%.

(2) ~ Changing shallow wells to deep wells

A policy of the basic design study was 1o’ construct deep wells instead of shallow wells
and small dams if construction of the lalter is judged difficult or unsuitable.

‘The requested shallow well shall be drilled up to 5 to 10m deep and lined with conerete
ting and slab for protection. They shall basically be located at the valley swamps.
Most of the existing shallaw wells are dug wells without proteciion rings.  The water
quality of these wells generally shows high iron contents, turbidity, and smells odd
possibly due to surface deposits and the surfounding vegetation, Further,  the quality
of the groundwater used in these areas does not meet the criteria for drinking water.”

- Groundwater level declines md often drlcs up in the dsy season. On the other hand, the
“hydrogeological survey states that deep well construction is possible in the villages
“where shallow well construction was requested. Therefore, the construction of deep:
- wells instead -of shallow wells in 6 of the villages in Karagwe District would be
- appropriate. ' '

jB'ascd on the grouhdwatér potential and accessibility assessments, there are 26 feasible |
‘deep well drilling sites in the 6 wllages mtenduj for shallow well conslrucuon ( a: 25,
b1, Refer to Tablc 2. 2) : ' ’



Table 2.1 Village Popuiation and Facilitics Requested

District No. Village Population Facility
Ngara 1 Kihinga 3477 Decp well
2 kumbungu 1,215 do ]
3 Magamba 1,978 do
4 Mupanza 2,527 do
5 Mukalinzi K - 2,331 do
] Mukubu - 2,394 do
7 “IMululama 3,188 do
8 ' IMurubanga 1,514 do
9 Nianga 1,531 do
HY Nyabihanga 1,532 do
__|_Sub-totat | ] 21,087 ]
Karagwe 1 Bugara 2,758 Deep well
2 Businde 4,700 do
|3 Chanya 1,800 do
4 Itera 2,900 do
5 Kanwli 1,918 do
6 Kayugu 2,079 “do
7 Kibare 5,400 do
8 Kibona 4,100 do
9 Kibonda 1,990 ~do
10 Kitwe - 1,640 ~do
11 Masheshe 2,760 do
12 Nyabwegira . 3,200 ‘do
13 Nyakabanga - 3,000 do
14 Nyakatunfy 4,200] . do
15 Nyamiaga .~ . 14,1401 ~do
Sub-total T . 46,085 P .
16 Kagenyi . 3,300 Shallow well
|17 Kitwechenkura 3,900 do '
13 Murongo 1,880 "~ do
.19 Nkwenda 5,300 do
20 Nyakasimbi 2,205 do
.21 Sonpaimbele - 2,400 do
Sub-total | - 18,985 ]
- 22 Bukangara °3,320] Smatl dam
.. 23 Kahundwe © 2,216 do
.24 Kashanda 960 do i
- 25 |Katera . -~ 1,020 do g
26 |Nyakahite © 2,100 do
-7 Rugera - 3,090 do
- 28 Ruhila 1,400 do
Sub-total 4,106
29 Kihanga 1,914 Rehabilitation
30 Katanda 2,024 Construction
Sub-total 3,938
Total | " 104,801




Table 2.2 Evaluation of Candidate Drilling Sites

District | No. Village Populatton Request Number* | Rank A | Rank B | Rank C
Neara 1 Kihinga 3,477 Deep well 10 5 0 ]
2 |kumbungu 1,215 “do 9 0 | 8
3 |Magamba 1,0781 - do 6 2 2 2
4  [Muganza 2,527 do R 6 O 2
5 |Mukalinzi - 2,331 do 6 0 i 5
© 6 |Mukubu 2,394 do 10 3 0 7
- 7 - [Mululama 3,188 do 9 6 0 3
8 Murubanga 1,514 do 7 3 3 i
9 Ntanga 1,531 do 7 3 ] 3
10 {Nyabihanga 1,532 do 6 4 0| . 2
Sub-total 21,687) 18 32] 8 38
Karagwe I |Bugara ©2,758]  Deep well 7 2 2 3
2 |Businde 4,200 do 7 2 2 3
3 |Chanya 1,800 da 7 i ] G
4 |ltgra 2,900 do 8 i 0] 7
5 |Kamuli 1,918 do 5 2 ) 2
-6 iKayugp 2,079 do 6 6 0 0

7 |Kibare 5,400 do 4 2 0 2|
8 |Kibona - 4000] 7 do ik 0 0 7

9 |Kibondo 1,990  do 5]: 4 0 HE
10 - {Kitwe - 1,640 do 6 3 2 1
11 iMasheshe 2760 . do 6 2 | 3
12 |Nyabwegira 32000 do | - 8|, 0 0) . . -8

13 . |Nyakabanga | 0 3,000]  do. k. 7. .5 ol 2l
14 . |Nyakatuntu. i | 4,200 ‘do 6] g 1 4
15 |Nyamiaga | 140l - do - 8- 4 0 ;]
Sub-total 46,085] 97| 35 9 53
‘16 |Kagenyi 3,300] Shallow well 4 4 0 0

17 |Kitwechenkura 39000 - do 5 4 0 )

18  [Murongo 1,880] . do. 5 4 0 )

© 19 i |NKwenda : 53000 . do’ 6] 6 0 of :
20 ' |Nyakasimbi © 2205 i do. 6 2 1 3
I 21 {Sonpambete 2,400{  ° do’ 5 N 0 0
Sub-tofal 18,085] e 23] 1 s

*Number of total candidate drilling sites selected in the field survey
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(3) - Changing small dams to decp wells

Small dams are not only intended to supply drinking water to the villagers but to also
provide water to livestock. ‘The construction of small dams was requested for 7
villages where stock farming is particularly thriving. - However, the terrain, geology
and water system of these areas do not make them svitable for small dam construction.
Fven if a suitable site is found, development would still be hampered by the distance of
the bank, which excceds several hundréd meters, and the size of the catchiment area,
which is s0 small to meet storagé requirements.  In addition, soil and rock materials
for the dam foundation cannot be obtained near the site.  Theretore, the construction
of deep wells instead of small dams would be appropriate in these areas.

Rugera is onc of the villages for which the construction of thesc facilitics was
requested. 1L is excluded in this project however because its water supply condition is -
better than other vitlages, with: @ the recent construction of 4 deep wells (equipped -
‘with hand pumps) with the assistance of TCRS, @ lha, existence of a reservoir, and @

. abundant water reSCIVes as it measures about 4 A00 m 2 of the water arca.

In consideration of the hydrogeolagical and tapographicat conditions of these villages,
the consteuction of*3 - 4 deep wells per viltage is assu'nu:d‘_ feasible.  Accordingly, this :
project plans to construct 20 decp wells, instead of shallow wells, in the aforesaid 6 :
villages. - : |

'In addmon to the above, the fo!lomng alternative:is planned for: the dnnkmb water
supply ofthc wlhgus, ‘ : '

Rehabil_italion of cbllcclionfditch: Bukangara
{4) Allcma'livc's for the deep well

Accordmg 1o the ground\\atcr potential and acccssnblhly asscssmenl therc are . 4
I:.asnble dnllmg sites in lhc district ongara 2 each in Mukubu and Kihinga. No sites
were considered Stnhblc for well drilling in Kibona and Nybwegira, One s:u is
considéred suitable for well drilling i ll‘{ (,hanya, and also another ong in Ttera.

The existing water resources in these ';'illagcs are shallow wells. tube wells, springs,
rivers and ponds. Due to the absence of protection measures however these water
_ resources are all contaminated with human ang livestock waste.  In consideration of
this condition, this project shall also entail the instatlation of prolection measures for
cxisting springs (including the development of new springs) and the rehabilitation of
existing wells.
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(5) Rehabititation of Gravity Watcr Supply System in Kibanga -

The inhabitants of Kishojo, a small community within the village of Kihanga, are reliant
on the waler intake facilities constructed in Kishojo river for their water supply.  The
flow rate at the intake point is 200 I/min, serving a population of 1,914, Leakage and
sand deposits are found in the facility, in addition to remarkable damage in the spillway
due to washing.  Leakage in the pipeline and damages in_tdps are also discernible.
Because it would not be appropriatc to stop the water supply during construction, a
temporary intake facility shall be constructed.  The rehabilitation of the existing
facitity shall be carried out using the diversion methed in order to secure a water supply
of 20 liters/capita/day.

The DWE shall extend puidance to the water commiltee to ensure proper opcmtlon and
maintenance of the water supply system.

{0) Conslruplion of Gravily Water Supply System in Katanda

The \wtcr supply cystem in Katanda is composed of intake f'acmut,s storage han :
~ pipelines and communal faucets, These facilities are constructed at the foot of the
" Kisoko fall. Becausc this place is located within a banana farm, the moblltzatlon of
~construction machinery would be ‘di:iﬁcull. As a cansequence, the intake and the
reservoir tank 'shali be co_!1strucicd by hand. ‘

“In consldcral:on ‘of the tolal construction tenn, the conlractor should subcontract a local '
contractor or the walr.r commmec fo construct lhe storay, tank and to mslali ‘the
p:pehm, under the supcrwsnon of lhe consullanl :

Water taps shall be installed according to the discussions between the DWE and the

water committee.  However, the taps shall be installed at an interval of 200-250m

based on the design manual of the MOW. = The service population is set at 2,024. Siuce

the Rlow rate at the source is small, time restrictions shall be introduced in the supply

'opcrauon and maintenance manual. Total distance of the ptpuhm, is designed at about 3
- 4km, '

{7} Equipment and Material
A. Drilling Rig, Accessories and Supporting Equipment
The MOW is presently cquipped with 50 drilting nigs. - Twenty three (23) of these are

percussion ri'gs_ mainly wtilized for the drilling of unconsolidated formations at the
coastal area of Tanzania. The percussion rig is unsuitable for drilling in hard rock
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areas such as the projccl arca.  The rest of the rigs, 27, are of the rotary type, but were
mosily purchased more than 20 years ago and are not sophisticated therefore.

Accordingly, this projcct plans to procure a drilling rig, including its accessories and
supporting equipment, for deep well construction.  These equipment will be used by
thc MOW after completion of the project for the construction of deep wells mainly in
the Kagera region in accordance with the National Water Policy.

The specification of the rig is determined considering geological and hydrogeological
~ conditions, terrain and accessibility, capability of operation and maintenance of the
Tanzanian side, sparc paris avatlability and cost.

Taking the gco!o;,:cal and hydrogeological conditions of the project area into account,
this project should purchase the rotary type Down the Hole (DTH) hammer method rig
which is capable of dritling into hard rock formations, such as quarmtc, phyllite and

B gramh, This rig can drill 8.5 inches in diameter and a depth of 200m. In view of the

“terrain and acc'.,ssubkhl)J of the arca, the rig must be truck-mountable; small and -

':compact. The supporting equipment; such as high air compressor and vehicles shall

be procured as requested. | '

“These equipment shall be procured in third countries, which were particularly surveyed
in this study. = Procurement shall be decided based on the specification, ‘the cost,
: mcludmg lransponahon dnlncw time, and ava:lablhly of spms

B, Equipment for Maintenance and Education

To ensure that the operatidn‘o_f the water supply: systems continues cven ;ai;_ter the
completion of the project, the project plans to procure the necessary equipment for such
operation and for the training of the village people.  The prcsc'ni district or regional
organization is not capable of conducting ¢ducational programmes or traiming on the
opcration and’ mamu,mnce in terms of inanpower, materials and vehicles.  The
software  for: opcrauon and mamtenance ‘shall be provided by- the consultant '15
" mentioned ‘in the following section. However, the hardware, such as hand pump
© spares, standard tools, pch-up trucks and motorcycles for the O&M operauom shall be
procured through the grant. - These equipment can be procumd locally in Tanzania.

C. Medical instruments

The district of Karagwe has | hospital, a public health center, and 16 clinics, while
Ngara has a public health center and 19 clinics. These areas shall be provided with
basic first aid medical instruments and supplies.  The medical instruments basically
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considered for this request were manually eperated medical instruments. Medical
instruments provided in the Expanded Immwnization Program (IEPI) esfablished by
"UNICEF and other assistance by other donors shall not be included in the request.

{8) Operation and Maintenance Plan

Prior to the construction of the water supply system, the villagers have to cstablish their
own water committee and leam how to conduct the operation and maintenance aspect
independently.  The operation and maintenance plan involves the following three
stages: '

Planning :

Thorough introduction and explanation of the plan at the village
meeting

*

- Gaining a consensus on monetary and labor contributions

- Organmn;:, a water comumittee and elecuon of chairperson, accountant.
and caretaker ‘ '

- Establishment of a fund

Construction :

- Voluntary contribution of services for arrang,emcnt of the access road
~ installation of roof and fences; : :
- lnslallat:on of hand pumps, by vlilag,er:. under the gmdancc Ofﬂlb ;
consultan;
. Purchase of sp:m,s and loois
- Maintenance training

Operation & Maintendnce

- Collection of water fee
- Periodical chéck-ups

- Repair of pumps and rephcement of spares
Purchase of spares and recharging
Periodical report

The consultant shall extend guidance services on the establishment of a water
committee, the education and fraining services for hand pump installation and repair,
jointly with village authorities and the DWE.
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2-2-3 Basi¢ Concept of € ,‘oop(-ratibn

Based on the above, the basic concept of the project is to construct the water supply
systems mainly through the construction of deep wells, and to procure the drilling rig
and the equipment for maintenance and cducation and medical instruments.  The
project aims to supply a drinking water of 20 liters/capita/day in 10 villages in the
district of Ngara and 29 vitlages in the district of Karapwe, in accordance with the
Watér Policy of the Governnicnt of Tanzania.

The implementation of the project shall improve water supply conditions and shall
benefit the refugee affected arcas of Ngara and Karagwe districts in the region of
Kagera, arcas which are constantly under the cynosure of the international contnunity.
[n addition, the implementation of this project shall bear a'significant influchce on the
future promotion of rural water supply pmgrams in Tanzania. Accordingly, it is
significant to carry out this project under the Japanese Grant Aid program . However, as
prewoush mentioned, the requests for the construclion of shallow wells and small dams
shall be chanbcd to dccp vn,lls in view of the terrain and geological condmons of the
sites.

“Table 2.4 presents the list of facilities, equipment and materials, which were thought
- necessary according to the above assessnients. : L

2-3 Basic D'esigh '
1 2-3-1 Destgn Po!icy

"The prfqecl area is {ocated in the hlghlands snluated in lhe border oi med1 Burund;
and Uganda. It is more than 1,500 km from the capital and has poor road and -
communication systems. The project area is scparated into two districts, Ngara and
Karagwe, which are also connccted by poor road conditions.  The vnﬂagbs proposed in
this project are all tocated on the hillside, and the houses are scattered. ~ Accordingly,
fthc water supply systcms should be conslruclcd at the slope or the va!le), and a long

‘road should be constructed to facilitate conslrucllon W orLs '

:The natural conditions of lhe h]ghlands and mounlams the’ unpavcd roads lim are
somelimes impassable in the rainy scason, and poor transportation and communication
systems should be considered - when determining the design of the facilities” and
equipment. In view of these conditions, this project is designed according to the
following policics: :
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Table 2.4 Basic Design of the Facilities and the Equipment

g Item Request 1 Basic Design Study
Water Supply Facility
A Deep wells Ngara 10 villages 70 wells|Ngara 10villages 40 wells
Karague I3 villages 133 wclls|Karagwe 13sillages  $dnclls
Total 207 wellsfTotal &1 wells
B Shatlow wells Karagne 6yillages 35 wells[Change to decp well 6aillages 26 wells
(" Simalt dams Karagwe 7 villages 7 dams[Change to decp well Gvillages 20 wells
D Rehabiditaiion of I village I ditch
collection ditches _
E Instatlation of protéction 25 villages 36 springs
devices for e\isliﬁg springs
£ Rehabititation of Ivillages 2 wells
¢xasting wells _ .
G Rehabititation of pravity Karagwe Kihanga { system|Karagae Kiﬁanga | system
water supply sysiem :
H Coastruction of grasvity Karagwe Katanda { system|Karagwe Katanda { sysiem
water supply $rstem '
Equipment .
A Drilling rig and accessorics | Top drive e 1 Topdrive hpe 1
Standarad accessorics I sct| Standarad accessories - 1 sel
(Supporting Yohicles) Compressor i Co:ﬁprcssor ]
: Large size truck F{none
Medium sire trock 1[Medium size trock 2
with crane ' ‘
Water tank borry - 1] Water tank lory 1
Fuel tank truck 1| Fuet tank truck ]
Pick up truck : 3nadnc
Concicte miver G 3nore ‘
Electoric l'bgging equipioent - 2| Elcclonic logging equipment 1
Submersible ﬁ\@lor pump 2{Submersible motor pump . R
Welder : biWelder ' L 1
Gcn:crator 2| Generater - |
Bentonite | sot| Bentonite 1 sel
CMC cte I setJCMC ele 1 s¢1
Hand pump 250]Hand punp 145
{PVC Casing 3125{PVC Casing 1712
_ "1Screcn 1563 Sceeen 466
B Maintcnance and éducation |Well service car -2|Pick up truck 2
- © IMotoe Gycles 6 Motor‘cyi:fes 4
[Witcless communication system 2 scis| Wircless oonmlunita!ior:n':s_s'sicm 2 sets
Water analysis kit 2 scis| Water analysis kit 2 sets
Standard toals 35 scts
Computer 1 set
C Madical instruments Ngara 1 Public Health Center | set]Ngara I Public Health Conter I st
‘ 19 Clinics 19 set 19 Clinics 19 set
Koragwe | Local Hospital 1 set]Karsgwe 1 Local Hospital 151
1 Public Health Centtr 1 set 1 Public Health Center 1 et
18 Clinics IR sets 18 Clinics 16 scis
Total 10 sets Total 3R sets
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The water supply system is designed according to the standards stipulated in the
National Water Policy.  Further, in order to improve the water supply scrvice ratio, an
optimum design was adopted for this project with due consideration of the natural
conditions and the accessibility of the sites.

‘The water supply systems to be mainly constructed and rehabilitated through this
prmect are deep wells and facilities operated through the gravity system.  Deep wells
shall be constructed instead of shallow wells and small dams. The protection of existing
springs and the development of new ones are planned for the villages where deep well
drillings are unfeasible. The facilities to be constructed in this. project shall be
~designed with due consideration of the current use of existing facilitics and in a manner
that will make operation and maintenance easy for the villagers.

The dritling 1ig and the supporting cquipment to be selected for this project must be'
-~ transportable through rough roads in highlands and mountains, can be placed on slopes,
and capable of high speed drilling in hard rock formations. - The drilling rig in
o particular shall be a truck-inountable rotary rig with a DTH function. ' Since the MOW
“is responsible for the operation and maintenance of the rig, it is necessary to consider
the maintenance level in Tanzania. - The third countries shall be. taken inlo
: considefation for the procurement of the i g and cquipmein,

“The hand pumps casings 'md screens shall be procurt,d Iocally or in third countries. 1f
availability i is not a problcm other comtrucnon malenals shall be pmcured locall}

In ordcr to smoolhly and eﬂcctn ely conduct the conslmciton works, the subcon!rachng
of !ocal and fomgn dnllmg comp'mles ‘shall hc mcorporaled in the construction plan.

The drilling tig to be pmcurcd shall be used by the Japanese conlractor. The
participation of the drilling engincers and technicians of the MOW .in some of the
drilling works, under the supervision of the conlractd_r, as a part of the OJT shoutd be
i nc()rporatcd in the plan as well ' :

© The consultant shall conduct anto‘pcralio'n and maintenance ptograzll prior to the
* construction works. The program shall entait the establishment of a villige water
commiliee and their training and education on operation and maintenance technigues. -
‘Fraining and education programs on pump instatlation and repair shall be performed al
the construction stage.

The project offices shall be located in the districts of Karagwe and Ngara taking the
following conditions into account:
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- Natural conditions, i.c. climate, topography and geology

_ Social conditions, i.c. water supply, road and communications system,
the size of the project arca

- Procurcinent, transportation and storage of equipment and materials

Medical instruments need to instruct how to handle, stock and mai_nfain at cach medical
factlity. Medical instruments shall be transported from Dar es salaam to Ngara and
Karagwe districts ‘respectively and kept temporarily at health center in both districts.
Then these instruments shall be transported to cach “clinic under control of the
consultant. The consultant shall instruct how to handle, stock and maintain at cach
clinic.

The canstruction works shall be divided into two stages considering lhe time recquired
for the procurement and transportation of the equipinent and mater:alc:

- 2-3-2 Basic Plan
('l) Standard water consumplion and service population

This project is basically planned in accordance wnh the National Water: Policy. The
‘National Water Policy targets a'service populalion of 200-250 persons within & distance
Eol" 400m from cvery water resource by the year 2002, The standard watey consumplion
is set at 20 liters/capitarday..  However, it would be difticult to auam the target with the

cshhhclmd dlstancc due to thc tocation and structiire of ‘the: villages.  But thc :
‘b:,labhshLd water consumption rate (20 Illcmfcaplta/day) is’ COI‘ISidt(’td appropnalc in .
‘wew of the pr;sent consumpuon rate of S IO hh,rsfcapmfda) :

A deep well with a hand pump is csli:mle'd to have a polemial pumping discharge of
5,400 liters/day, if pumping is carried out for 8 howss, and 6,750 liters if pumping is
carried out for 10 hours. 10.5 hours of pumpmg is c:.llmated to serve a populahon of
about 350 persons.

lh;s pmJecl mlcnd<: to conslrucl ihc dcep wells rcquesttd for some wllagcs As
previously explamcd it also intends 10 construct deep wells instead of the requested
shallow wells and small dams. The groundwater polential and the accessibility
assessment resulls point out  several villages where deep well construction is difticult
or impossible to carry out (refer ta Table 2.2).

“The number of deep wells required (i.c., demand) is calculated as one well per 350
persons. The demand-supply ratio, which is the service ralio, averages 64.6% in vitlages
in the Ngara District where the construction of deep wells is requested.  In the districl
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" of Karagive, the scrvice ratio averages 33.4% in villages where deep wells are
requested, 47.9% in villages where shallow wells are requested, and 63.5% in villages
where smatl dams are requested {refer to Table 2.5).

This project intends 1o clevate the service ratio to as high as possible in villages where
deep well construction is impossible or diflicult to carty out.  As allernatives, the
‘protection and  development of springs, and the fehabilitation of existing wells are
planncd With these alternatives; a service ratio of 63.0% for a population of 97,773
can be achieved, except for the gravily water supply systems to be constructed in the
villages of Kihanga and Katanda  (Table 2.5},

With regatds to the villages where the construclion of small dams is requested, the
rehabilitation of the collection ditch is planned. : Rugera, one of the villages where
the consiruction of a small dam is requested, shall be excluded from the project because
it alreddy has 4 deep wells and onc big pond.- :

‘A 100% service ratio shall be achieved in Kihanga and Katanda after the completion of

the works. 'l‘hroxigh the implementation of this project, the service ratie in the entire
project area, where the total population is 101,711, will reach 64 %.
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Table 2-5 The number of water supply facility and water services ratio (1)

The viltapes for Deep wells construction

Neara District

No| Village Name | Poputation|No. of | Beneficiary | Number of well | Well ratio| Water supply plan|  Services
: - wetis(a)] por well demand (b) | (a)(b) [ow|wr]| TR| sP| Ratio
1 [Mukatinai 23311 5 466 1 15. 1% 5 } 90. 1%
2| Mukubu 2,394 1 2. 394] 1 14, 6%] 1 2 43.9%
3| Mururama 3,188 4 . 191 9 43. 9% 4 2 65. 9%
4{Murubanga 1.514] 6 2521 4 138. 7% 6 138. 7%
b|Kihinga 3,411 | 3,471 {0 10, 1% 1] 1 | 2 40, 3%
6|Kunubuga 1,218 3 405 3 86. 4% 3| 1] 115.2%
1|Magamba 1,978] 6 330 6 106. 2%] 6 106. 2%
8|Muganza 2,521 6 421 7 B3. 1% 6 i 97. 0%
9[Ntanga 1,531 4 383 4 91. 4%| 4 91. 4%
10| Nyabihanga 1.532] 4 383 4 91. 4% 4 ‘ g1. 4%
Sub total - 21,687 40 62 64.6%] 40| 11 O] ¢ 80. 7%
The abbreviations for water supply plans
Deep well construction DW
Rehabilitation of existing well WR
Rehabititation of collecting ditch . TR -
- IRchabilitation of existing water source (spring protection) sp
- The villages for Deep well consiruction ‘Karagwe District
No| Village Nane |Population] No.of | Beneficiary § Number of welt] Welt ratiof Water supply plan Se_rvice;s
: ‘ o [wensta)t perwell | demand v) | (2)4b) [ow]wr] 1r{SP| ¢ Ratio.
1]Bugara 2, 158] 4 690 8 | 50.8% 4] | ]:1]. 63.5%
- 2{Businde 4,200 4 1,050 12 33.3%] 4§ A AL T
3{Cyanya - 1,800] 1 1,800 5 -19.4%] 1] St -38.9%
4]l1era 2,800 1 2,900 8 12. 1% 1 2 36.2%
5|Kamuli 1,918] - 3 639 ] 54. 7% 3| | 2 91. 2%
6{Kayugu 2,019] & 347 0 101. 0%] 6 . 101. 0%
T|Kibare 5,400] 2 2,700 15 13.0%] : 2 2] 25.9%
| 8iKibona 4,100] 0O 0 12 0.0%:0 0 2 17.1%
{9Kibondo 1,990 4 498 6 70. 4%| 4 i 81.9%)
10[Kitwe . - | 1,640 5 328 b 106. 7%} -5 ; 106. 7%
1 [Mashieshe 2,760 3 920 -8 38.0%] 3 Al ¢ 50.7%
i |12 ]Nyabwegira 3,200] @ 0 9 0.0% 0] = A 10. 9%
“[13]Nyakabanga 3.000f 5 600 9 58.3%| 5 2 81. 7%
14]Nyakatuntu 4,200] 2 2, 100 12 16, %] 2 2 33.3%
15| Nyamiaga 4,140] 4 1,035 12 33. 8% 4 2 50. 7%
Sub total” 46, 085| 44 132 33. 4%1 441 0f o] 20 48. 6%
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Table 2-§ The number of water supply facility and water services ratio (2)

The services ratio of whole vitlages (except villages of intake construction)

— o, of | Beneficiary | Number of el B}
Water spply area’ {Populationy wells p:er'\.\'ell_. deaiand (b)‘f‘ -
 [Nawa Karagwe | 91113 2 mi il
[lnciuéingweu rehabilitation | 132 .74i| —2591 47.3%) |
[including other water sources [ 176/ 556] 219] 63. 0%

The services ratio of whole vitlages {including villages of intake co nstruction)

Watee supply area

Population| No. of| Beneficiary | Secvices ratio
(a) wetls {b) (b)/{a)
39 villages 101, 711 178 65,630 64%
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The change villages from shallow well fo Deep well Karagwe District
No| Village Name |Population| No. of | Beneficiary | Number of well| Well ratio} Water supply planj  Services
welista)| per well domand (8) | (a)/(b) [ow|wr] TR| SP| - Ratio
I|Kageayi 3,300] 4 829 9 42 4% 4 | -53.0%
2tKitwechenkura 3.500] 4 915 i1 35,9% 4 1 44. 9%
3|Murongo 1.880] 4 410 b 74.5% 4 1 93 1%
I Nkwenda 5,300] 6 383 15 36.6%| 6| ! 1] 52.8%
b| Nyakasimbi 2,205 3 135 6 47.6% 3 2 19. 4%
61Songambele 2,400] 5 480 1 72.9% 5 1 87.5%!
Sub total 18,985 26 b4 47. 9% 261 1§ 0] 7 62. 1%
The change villages from small dam to Deep well Karapwe District
INe| Village Nante [Population] No. of | Beneficiary | Numbce of well | Well ratio] Water supply plan Services
_ : wells(a)] per weli § demand (o) | (8)/(b) |OW wr[1r]spl Ratio
'] 1|Bukangara 3,320 2 1660 9 21 1% 2 8 105. 4%
| 21Kahundwe 2,216] 4 h54 6 63.2% 4 63.2%
-1 3|Kashanda 960 3 320 3 109.4%| 3] - 109. 4%
| 4|Katera 1,020 3 340 3 102. 9% 3] - 102.9%
| 9 Nyakahite 2.100] 4 . 525 6 66. %} 4 - 65. 7%
| 6lRuhita 1,400] 4. 350 4 100, 0%| 4] 100. 0%
- 7{Rugera 3,090 0 -0 ] 0.0% 0] . 0. 0%
. |Subtotal 14, 106] 20 ' 31 63.5%] 20 of 810 89.0%1
The village for intake consiruction and rehabilitation Karagwe District
No] Village Namie [Population] No. of | Benéficiary | Number of tap Well ratio] Water supply plan Services
: Lo N welis(a)] - peitap | demand ® | (@Y (b) |[owjwr] 1rjsP|  Ratio
Tlkihangatkishojoy | 1.9141 20 | = 96 107 1200.0% : | | | -
2|Katandatkatanda) |- 2,0240 13 1 - 156] - 10 | 128.5%| -
Sub total ©3,938) 33 Y20 0 1167.6%) ¢




(2) Water Supply Systems

1) Deep well with hand pump

A. Depth and Structure of Well

The target well depth and the geological features of the sites designated for well
construction are presented in Table 2.6, The diameter of the well is established at 5
inches with a screen opeiing exceeding 3%.  To prevent contaminated surface water
seepage, the annular surface of the well shall be cemented to a depth of 5m.

The drilling points arc located on the slopes or at the bottom of the valley.  Therefore,
a temporary road located at a maximum distance of 200m from the points shall be
constructed.

‘8. Hand Pump

The groundwater tébl_e at the drilling sites is estimated at 20 - 40m. “ Therefore, the
maximum pumping it shall be 50m and the pumping rate 1S - 20 liters/minute.

2) Graﬁly Water Supply; S_ysfem in 'Ki hanga

A new ﬂp:ll\\a) channel sh'ﬂi be conslrucled and bolh s1des of the channel shall be
- lined with adoba, * The rescrvoir tank: shall be n,paired by the installation of &
\\atuproaf board and through banking - works. ‘1 shall alsd bt,- connected to the

spillway. ’I he plpchms and the valves shall be n,pam,d as \\cll

The rehabilitation works invol\‘cd shall be as follows:

a. mslalhllon ofwalerproofboard around the storagc lank
: {7. Bm’) : '
b, banking (60m*)
c. - ' construction of a channel with lining
: " partiat replacement of pipelines (@ 100mmy))
e ‘replacement of stop valve, air valve, and drain valve

replacement of water taps (20 taps)
Since the scale of the above works is small and the use of machinery is impossible in

terins of access, a local contractor shall be hired to carry out the works under the
supeivision of the Cansultant.
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3) Gravity Water Supply System in Katanda

The works involved in this area are as follows:

a. intake box { each measuring 70m°)

b. storage tank (¢ach measuring 30m?*)

C. insfallation of @ SOmm inain steel pipes and PVC pipes
{1.0km)
instatlation of valves
installation of @ 35mm distribution pipes and PVC pipes
(4.0km) _

f. waler taps and valve box (13 taps)

4 Spring proteclion works

The protection works consist ol excavation, width expansion and installation of a lining
to ensure increase in discharge, and construction of an apron and drain, '

'5) ]Existl_ing Well

“The hand pumps of daritaged wells shall be rémoved and replaced with new ones after
the wells are pumped and washed thoroughly. ' '

3) Equip;ixc'nl'l)_iali

The outline of the equipment necessary for the implementation of this projcél s as

- “tollows:

1) Drilling rig and accessories

' a Diillinig Rig (1 set)

- Mountable, capable of drilling hard rocks {quartzite, granite, phyllite) uplo a depth of
200m at'a final drilling diameter of 8.5 inches.  The rig should be able to’ conduct

rotary typé drilling and the Down-the-Hole {DTH) drilling method to cope with

unconsolidated formations and hard rock areas. ' '

b. Accessorics

Drill bits and standard tools
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“¢. Supporling Vehicles -

High pressure type compressors (1) for DTH drilling, mountable on teucks

Medium size cargo truck (2): 6 1, with crane (for drilling tools &
matcrials)

Water tank lorey (1) 4.5m? (water for drilling)

Fuel tank truck (1): PN L wel for rig and generator)

~d. Instruments for groundwater investigations -

Geophysical logging equipment (1 set): resistivity,
spontancous potential,
gamina-ganmma,
temperature,

. cable length {200m)

© Submersible motor pump (2 set): | 50-100m pumpmg llﬁ 50- 200
' © liters/min and 200-500 liters/min
maximum discharge

Generator (1 set); : : : For the rig and compréssbr-
- 1 ¢ Welder, l?cntoni_lr_: and CMC . -
Welder (1) - for welding in the site, bentonite & CMC (1 set) - for drilling

. Hand pumps (130 for deep wells, 2 for existing wells, and 13 reserves)
The type of hand pumps o be used shall be selected based on the opuat:on and
maintenance level of the wllagers ‘The hand pumps should have a maximum pumping
~ hft of 50m with a 15 -20 titers/min pumpmg discharge.  They shali be procured lacally

_or l‘romathlrd country. : ' o
-gi Casing and Screen
‘The construction of the decp wells ts completed with the installation of a 5 inch PVC
casing. A PVC screen pipe with an opening ratio ranging from 3 - 5% shall be used as

well. - Allowance is estimated at 3% (refer to Table 2-6).

5 inches, Sm long: 1,712 pieces (total length of 4,849m)
5 inches, Sm long: 406 pieces (total length of 1,212m)
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The pipes shall be also procured from a third country.
2} Equipment for mainteriance and education

The following cquipment shall be required for maintenance operations and the training
of the villagers, during the construction slage and operation and maintenance stage:

a. pick-up trucks {2)

To be stationed in the districts of Karagwe and Ngara; shall be used to transport people
from one village to the other, as well as hand pump spares, pipes and other tools

b. motorcycles {4)

2 each shall be stationed in the districts of Karagwe and Ngara; shall be used as means
of transport from village lo village : '

€. wireless communication system (2 sets)

To establish communication with the DWE, the drnilling team and maintenance team'in
the districts of Karagwe and Ngara, respectively S ' '

d. water analysis kit (2 sets)
To analyze water quality according to the ¢stablished standards for d'riﬁking i
~¢. standard (ools
Taols for hand pump, pipe and vehicle maintenance
f. comruter (1 sei}
To prepare decp well inventory and management

The spares for the above mentioned cquipment shall be provided within 10% of the
price. :
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‘Table 2-6 Data for well depth,

casing length, screen length, ete.(1)

5
o g 5 b E - an
g E 2 % g E % g o k4 g ;:3 a g
{ERINEIIE I Il
. el
) | (m) ] Classification Lengih | Unit | Length | Unit
A 3 C | D () |{pes)] (ma) | (pesd] pes | pes pes
UMaating |1 ] s |20 20 130 a0 [ ] 10} a4 s
| 2] 4 | 60 | 30 30 wlas bzt 12 ]s e} 1|
X s 165 |38 35 | 30 s basf | s [ 2 b
K 6 | 60 120 20 | 40 a8 v |2 s te] v
E e | se 207 20 30 T ENENEA RS
6] Mukubu 9 80 1 10 10 | 70 61 [ 23 w6 18| 1] 1.
. 7| Murusama ) 60 | 10 1o ] so 48 17 i2 5 6 1 1
8] 2 | 35 1as IS 60| eo 1 201 s 1 6181 |1
B 3 | ss |as B 0 ]l ntaje] 1]
10 6 | so |20 20 60 | of 1 23] 16 1 6 | 81 1 |1
11| Munubanga | 1 60 |20 | 20 40 st ] s el 1] 1
12] 2 | 60 |20] 20 40 8 T 2 s e ] v ]1
13} 3 1 as [as]oas 30 36 jui3 | 9ol 4] 5] ]
[ 14] -4 | so |20} 20 39 0 1] 1w |4 sl
15] 5 45 |15 | 18 39 3 3| 9] 4]l sty
16 - 8 50 [ 30] 30 20 w0 ] w ] a1 s 111
17[kihinga |72 |65 | 15 | 1s so [ s2 [as | 13 s 7] 1 ]d
[ 18[Kumbuga | 3| 50 |'20 | 20 300 40 |14 10004 )]sl
[ 19] 4 60| 30 | 30 I RT3 N A A A
20 5 ) 60 |30 30 30 4 [zl 121 s 161 |¥
“121Magamba | 1 -] 60 . { 20| 20 40 | 48 | 17.] 12 s e | 1|
[ 22] 2 1.solis]s | BIEREAEINEREEREN
23 3 o p20| |20 30 ] 40 1o | o4 pos | tE L
| 24] 4 1 60 |10 10 so | 48 | izl 12| s ] 6| 1°]1
25 s |:ss.|is 15 40 | J e i | 4o [ dn
NEE o ss | o 10 s L] 416 1]l
[ 27]Mugansa 1 so |0 ] 10 40 ool ial w ] a]ls ] 1|1
28] 2 so j10] 10 40 o [l w4 st |
29) 3 48 | 8 8 | 40 84|l ol 41 5] 111
[ 30] 4 | g0 [ 2014 20 50 68 | 23| w6 | 6 | 8] 1|1
51] s s2 [z ] 12 70 656 | 23 1164 61 o] 1 |1
32| 7 s Jas | s 60 60 [ 21 315 |6 |8 v}l
3B3[Mvanga | 1} 60 |20 | 20 o sl lbse] v
[34) 2 | .45 [ isf s o B3| o4 s 1]
 35] 6 | a5 |1s] 15 w3 | 1] 9 | 4151
36 n 7 | 70 [ 1] 10 60 | 6 |20 14| s |7} 1] 1
 [37|sabinangaf 1 b oas pas | - | s 30 [ 36 3 9o | 4] s 1] 1
38| 2 50 | 10 10 0] 40 a0l 4f st
39 5 |40 0] 10 30 [ 212 s [ 3 Fa] 1]y
40 ol 6 | 40 [10] 10 se [ 212 8 | 3 b4l
Total 2,290 422] 258 7s0] seo| 18324 esi] 4ss| is3f 236] 40f 40
680 1,610
i 2,290
[including 3% of spare ratio [ 1887] on] 472} gs] 23] a1l 4y




“Table 2-6 Data Tor well depth, casing length, screcu length, ete(2)

5
9 £ 5 z e
NI TR N B R R N SE
B & 2| B 14| & g = g s |8 |z
“| 2 18" | & |&]| 2 g ” S |18 |7
3 e k:
{m) (m) Classificaion | Ml»:nglh Unit | Length | Unit
_ A B C D {m) [ {pesy | () 1| {pes) [pes) [Epes) [(pes)
1|Rugara 1 100 | 10 10 o0 80 | 28 20 7 10 1 1
2 2 | so |[sof so0 0] w ]| a4l s 1]
3 3 s0 [ 50| so wftnalweals |
4 s I 100 | 10 10 9 | 80 |28 [ 20 | 7 [0 | 1 [ 1]
5| Businde 2 s [[so] so 0 || e | a4 s| 11
i3 3 ss [ 30 30 25 ay | [ ate ]l ]|
7] 4 | 55 [ so] so s 4 |16 | 11 a6 1]
8] 5 ss | 30| 30 25 4 [ w6 1 4 e 1 |
O|Chanya i 50 10 10| 40 40 t4 10 4 5 1 l-
i0]ttera I 50| 10 10 | 40 40 14 10 4 541 1
I [{Kamuli T o0 | 20 20 70 | 72 )} 25 18 7 9] 1T jl.
12| 3 | so [ 20 | [0 40 twyt o |« 5[ 1 [1]
73] s |75 [ 1o 0 1 10 BB TN N AR R
14{Kaungy | ! 60 | 30 30 | as izt 2| s e 1]
15 2 | 70 | 30 30 % 56 2o W [ s 7] 1 [[1]
16] 3 60 | 30 30 3o [ 48 [ 17| 12| s |e] 1|1
17 4 50 | 20 20 30| 40 14| 10| a]s] ]
18 S 50| 20 20 30| 4 |4 w0 a]ls] 1]
19 6 so |40 40 | 10 40 [1a | 10 4 s [ ]
20|Kibare 3 [ 70 | 50 50 201 56 | 20 14| s {71 1]
21 {74 |60 | 40 40 20| a8 | 7.1 12z | s Ve 1|1
Akibona N o 1T o T o1 o o lFojo] o
22|Kibondo - 1L} 70 ] 30 30 40 | s6 {200 14| s |7 ] 1]
23] N B N 60 o | s6 |20 || s:[72 [ ]
24 4| 70 ] 30 30 20| s6 o ] s 7] 1]
25 5 30 | 30 30 0| 61 | 23| 16 [ 68|t ] v
26Kitwe | so | so 50 a0 [ | w0 |4 s| ]
27] 2 so | so 50 a0 |1 w0 4 [ st
28 3 | 750 [s0] %0 a0 |a | w [ a s ]
29 s | 8 § 50| 50 30 61 | 3| 16 s 8| 1] 1
30 ' ERE 50 0| 61 |23 716 |6 [ 8] 1]
31|Masheshe | 60 15115 45 48 17 12 |15 6| 1]
32| 2 60 | 15| 15 As a8 |7 |12 | s e ] t ]
33 3 60 | 15 | 1s 45 w2l el ss] 1]
Nyabwegira ) ¢ |0 o |l olo]al]o
34{Nyakabanga] 2 60 | 15 15 45 | 48 | 17 12 s 6 | 1|1
33 3 60 | 40 40 201 a8 7| 2| s |e]| Y|
_'i_é‘ 3 |50 |40 40 W a0 |l w0 [+ s |1}
37 s 60 | 30 30 w0 ] as bz} 2 s el
33 6 | 60 | 40 40 20 a3t 2z s el V[
: 3_9+N}'akalumu i 50 | 30 30 | 20 40 { 14 10 4 511 i
40 2 60 | 40 0 20 a8 7] 2] s el ]




Table 2-6 Data for well depth, ¢asing length, screcn leogth, ¢t¢.(3)

=
o 8 5 5 b H . o
IR AR AR B A g |3 [E |2
g & a2 & Z 2 g E- i ] 8 |8 |8
-~ = 5 b = lE Ei. E o © v é :§ =
> = S [ & g
: o
() | () Classificaion | Length | Unit | Leagth | Unit
Al B C D | (m) | pesh]| (m) | (pes) lpes) |(pes). f(pes)
A1 |Nyamizaga | S so | 390 30 | 20 a0 | [ w0 | 451}
a2 [ 0 | 30 30 | 20 s || w0 | als|1 ]
13| 7 1 70 | 40| 40 | 30 "6 |20 14| st
44| 8 70 40| 40 30 s6 20 4 s]7]1]1
45[Kagenyi 1 60 |1 | 10 50 gtz 20 s el 1]
E 2 so0 | 20] 2 30 0 Jufwtals|i] 1
47 3 0 | ] 10 40 a6 |l w0 4 s 1|1
43] 4 60 | 15| ts 45 a8 | 171 | 2 s e | v ]
49|Kitweche- 1 | 60 | 40| 40 20| a8 | 17| 12 | s e | 1]
[ 50]atuta 3.1 60 |30 30 30 8 11| w2 | s]e] 1]
51] 4 | o0 |20 20 40 s | iz | sfe[ ]
52 5 60 | 40| 40 20 a8 |1z | 2] s e 1] 1
53 [Muronge § 1. | 60 | 40§ - | 40 2w | a8 || 2] s|sey 1|1
[51] 3 [ 40 [ 20 20 0 321z s |3 [4] 1] 1
55 4 40 | 20 20 T2t 32| 12 8 3 4111
56 5 so {3030 [ 20 40 [ [ a]lsT 1
$7INkwenda 1 50 | 0 40 {10 Wl w4 s] 1]
58] 2 | so | 50 50 o |l w | s st]
59 3 50 | so 50 o [ w0 aTs]i]1
|00 2 | s0 | 5o 50 o ] ol as [ o]
611 S 50 § 50 S0 40 114 10| a4 [s| 1]
62 6 | 60 | 60 60, B Tt zbvVs st
|63 INvakasiobi]l 1] 100 | 40 ] 40} 60 | 80 28 | 20 7 1woi ]
64] A 72 so a0 |40 | | 40 e 23] 16 [ 61 t:] 1
65 5 80 | 20 20| Veo | 64 |23 16 |6 | 8|1}
66[Songambele] 1. | S50 | 40 10 | 10 b f1a| 10| afs| i
[67] 2 | e0 | 30| 30 130 sl | 2| sts| 1]
68 37 60 |30 30 30 8 |7 2 sle| 1]t
[69) 5 | 60 | 30| 30 30 a8 |7l 1z s et [
70 17 5Fe [30]30| 130 | a2 25 6] 1:]:
- |71|Bukangara | 1 | 100 | 30 | 30 70 | 8¢ | 28 20 7 1w} 1 I
72 2 00 | a0 0 701 80 {25 20 7 [0 1 |
75(Kahundwe [ 1 100 | 30 | 30 70 0 | 28¢% 20 7 w1
761 "2 100 | 30| 30 79 g0 [ 28{ 20 ¢ 7 o] 1]
77] 73 [0 |30 30 70 80 | 28| 20 {7 [w]| v |1
78] 4 [T100 |30 30 70 80 | 28| 20 {77 [0 1] 1
75|Kashanda | 3 | 100 | 30 1 30 70 go | 28 | 20 | 7: w1 [
50 2 ] 100 30| 30 70 g0 | 28 | 20 | 7 || 1| 1]
81 3 | 100 | 30] 30 70 80 | 281 20 | 7 fww] 1|1
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Table 2-6 Data for well depth, casing lcuglﬁ, screen length, 'elc.(nl)

5
o g i
il e |52 2 izl 2 e | 2 4 E |E Is
2] £ |£F1 2 |58 N 4 g g |5
=12 (8|9 & g S |R
o
(m) | (m) Classificaion Leagth § Unit | Length | Unit .

Al Bl C| D] m|mD] @ | s iipes) Hpes) |pes)
85[Nyakahite | 1 -] 100 | 30 10 0 so | 28| zo [ 7 o] |1
36 2 |100 | 30 30 701 8 | 28| 201 7 J1o] 111

{37 3 | 100 | 30 30 01 80 | 28| 20 {7 [0 1] 1
El 4 |10 [ 30 30 70| 80 | 28] 20 | 7 [ 10] 1 |1
[ 89]Ruita I 0 | 30 30 20 40 [ 12| w0 [ a]s] 1]
90| 2 so | 30 30 20| 406 Jia| w0l a|s] ]
91] 3 {750 |30 30 20| 4 [1af 10 | a{s it |1
92 i so | 30 30 20| 40 || w0 | 4] st
Rugera 0 0 0 O 0 0 0
0 o | o o o]0 o
Total 5.885 1110} 1.775] 1415 1.585] 4.708] 16620 1,177 452} s90] 9o 90
2.885 3,000
' 5,885

. [Including 3% of spare 1alio

53]

“Screen installation retio

Centralizer instalfation retio

‘Classilication B

Classification C
Classilication D

_Unit length of casing and scre: UF
Classification A

0F
OF

. OF

o &
F

 TiF

Y 4849)1,712] 1,213] 466] 608] ki

One fifih{1/5) of well depth
one for 10 meter

. 2.9 eter per unit

Sand, sandy clay formation .

" Gravel formation.
. Soft rock formation
“Hard rock formation



3) Medical instruments

The medical instruments shall meet the baic requirement at the primary medical

services and consist of 43 items which can be operated manually.
Table 2.7 shows the list of the public health center and clinics where the medical
instruments shall be procured.

Table 2.7

(Karagwe and Ngara district)

List of clinics and public health center

)

38

Karagwe Ngara__~ ]
No. |Place No. [Place No.|Place No. {Mlace
1 jNyakahanga 11 Kikukuru 1 [Bukiriro 11 [Rwinbogo -
2 [Murongo 12 |[Kimuli 2 {Rustimo 12 |Kasolo
3 |Kayanga 13 |[Kamaganbo 3 |Kirushya 13 |Muganza
4 |Rwenkende | 14 {Chamchuzi | 4 [Kanazi 14 {Murubanga
5 [Nyaishozi i | 15 [Kishoji 5 |Djululigwa 15 |Mukarehe
6 |Kibungo 16 [Kitengule 6 [Mbuma 16 [Ruganzo .
7 IKaisho 17 [Chanika 7. [Kanyinya 17 [Nyakisasa
8 |[Kyérwa 18 Kiruruma __8" Nyarulama 18 |[Nyamahwa
9 |Nyakatuniu - ‘1 9 |Bugarama | 19 {Muyenzi
10 [Mabira ] 10 [Murusagmba | 20

Munjebwe =~ |



4) Basic Design Drawings

No.i
No.2
No.3
No.4
No.5
No.6
No.7
No.8
No.9
No.10
No.l1
- No.12
- No.13
No. 14
No.l5

Deep Wel Construction and Hand pump Structure

Typical Design For Spring Pratection

Typical Design for Collection Ditch

Rehabilitation of Gravity Water Supply System (Plan)
Rehabilitation of Gravity Water Supply System {Intake)
New Gravily Water Supply System (Plan)

New Gravily Water Supply System {Intake)

New Gravily Water Supply System (longitudinal Section-1)
New Gravity Water Supply System (Longitudinal Section-2}
New Gravity Water Supply System (Longitudinal Section-3)
‘Fypical Design for Road Crossing and River Crossing
Typical Design for Communal ' '
Layout Plan for Temporary Office Yard

Layout Plan for Temporary Office Building

Typical Design for _(_}pcraiion and Maintenance Road

19
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