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Chapter 2. Contents of the Project

2-1 Basic Concept of the Project
2-1-1  Overall Goal and Project Goal

The government of Tanzania had started the tural water supply project from 1971 targeting “Every
Tanzanian citizen to be able to obtain safe water within 400m of their residence by the year 1991,
however it produced limited results. Presently, according to the long-term development strategy in 2004,
the government of Tanzania set the same goal (safe water for every citizen within 400m of their
residence) in its “Tanzania development vision 2025”, This project will contribute to the improvement

of the rural water supply included as part of the above target,

This project targets increasing the served population for water supply from 9,401 people (2005) to
55,151 people (2020) by providing a safe and stable water source through water supply facilities in 26

villages in the Mwanza region and 18 villages in the Mara region.
2-1-2  Basic Concept of the Project

To achieve the overall goal of the project, water supply facility shall be constructed in this project,
Procured facility is planed content based on capability of beneficiaries. However beneficiary’s
capability for operation and maintenance is partially seems insufficient, therefore soft component
activity shall introduce to support for improvement of their capacity. It may introduce improvement of
operation and maintenance management for beneficiary, region and district government by construction

of the facility.

The table below gives a list of the requested items and followed by a summary of project descriptions
in the Project Design Matrix (PDM). '

Table 2-1: Contents of Request by Tanzanian side

Item Request
Equipment Well dfilligg_equig)ment, associe?te vehicles 1 Iump sum__ _ ‘
procurement Operation and maintenance vehicles for water supply facilities and investigation equipment
1 lump sum
Target village 45 villages

Construction of 289 hand pump well facilities (in 35 villages)
Construction of Public faucet facility

7 schemes (in 8 villages, groundwater 4 schemes, lake water 3 schemes)
Rehabilitation of Public faucet facility 1 scheme (in 2 villages)

Facility
construction
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Table 2-2: Project Desigh Matrix

Name of project: Rural water supply in Mwanza and Mara region
Target area: 45 villages in Mwanza and Mara region

Period: January 2009~March 2012

Target group: Villagers
Date: October 5 2008

Summary of Project

Indicators

Measuretment

External conditions

Overall poal
To improve the living environment of target
area villagers

Decreased rate of waterborne
disease among villagers ..........

«Statistical health data
*Questionnaire survey

Project gonl
To supply safe waler and improve waler
supply rale in the tnrget area

Population of those receiving
safe water supply voersennn B

* VWC users Inventory list

No major changes in
government  water

supply policy

OQutcomes
I, Water supply [acilities
constructed in target villages

will  be

2. Swengthens operation and maibtenance
management  for the water supply
facilities by beneficiary, district and
regional council,

1-1. Water supply rate in target
1.1 SOOI &4

1-2. Decreased time spent on

Tetehing witer v D
1-3. Supply safe watet .....c....E

2-1. Activities of VWC..oovenns F
2-2, Collection of O/M fees...G

2-3, number of visits by Agency

1-1, VWC's TFacility running
records

Questionnaire

. Questionnaire

. VWC's Facllity running
recards
YWC users Inventory list

2-1,
2-2,
2-3,

YWC activity records
O/M fee collection records
Agency’s activity records

No rapid increase ot
shifl in population

2-1, Established O/ sysiem by beneficiary

2-2. Instruct beneficiary on O/M methods

2-3. Instruct Agency on O/M methods

2-4,  Strengthen supply spare parts to
Agencies

Tanzanian side

-1, Beneficiary naintains access road

1-2, Explain project conlents to beneficiary

1-3. Secure tax benefits for malerial
procurement

2-1
22,
23

Assist in establishing YWC
Conduct hygiene education to VWC
Assist monitoring and VWC activities

+ Sofl component
+ Consultaney service

* Secure construction aren
* Maintain access road

weerenene H [ 2=4, Questionnaire
2-4, Salisfaction with  service
provided by Agency.......ue, 1
Activities Input
Jupangse side {Japanese side} (Tanzanian side) No  drought  or
-1, Construct Hand Pump well decrease  in  the
1-2, Construct spring protection faciiity + Construction of water supply = Secured  budgel,  human | ground-water level
facilities resources beyond expectations

Prerequisite
The beneficiary
desires to execute
the project

2-2
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2-2  Basic Design of the Requested Japanese Assistance
2-2-1  Design Policy

2-2-1-1 Basic Plan

(1) Procurement of equipment

All of the well facility will be constructed by Japan side and there is no adequate governmental
agency for Tanzania side which to receive equipment for boring, therefore procurement of equipment

shall eliminate from this project.
(2) Target villages

Target villages for the project shall be selected by criteria inchuding hand pump wells (289 points) and
public faucets (8 schemes) facilities in 45 target villages that the Tanzania side requested based on the

result of development study.
(3) Target year af the project

A térget year of 2020 has been set for the project. Initially, a target year of 2015 was proposed in the
development study based on the project implementation period of 2007 to 2009, with a renewal period
of 6 years from completion of the project. However, the actual implementation of the project will be
from 2009 to 2012, If target year is set to 2015, the population served by this project will be reached only
3 years after completion of the project, The Tanzania side strongly requested to keep at least 5 years
between the year completion of the project and target year based on development study. Another factor
that needed consideration when setting the target year is that this project will coniribute to the goal of the
“Tanzania development vision 2025”, that people to will be able to obtain safe water within 400m of
their residence by 2025. However, if the target year is set to 2025, the scope of the project would then be
13 years after its’ completion, resulting in an excessive project design. As a result of discussions with the

Tanzania side, the target year of the project was set for 2020 as it is half way between 2015 and 2025.
(4) Served population for water supply

The design served population for water supply in the each target village shall be estimated at 2020
based on the “Population and Housing Census”, published by the Government of Tanzania 2002,

However, populations that served by the existing facilities will be excluded.
(5) Basic Water supply quantity

A basic water supply quantity of 25 liter/capita/day shall be applied based on “Design Manual for
Water Supply Facility” issued by Ministry of Water and Irrigation an 1997,

2-3



Chapter 2 Contents of the Project

(6} Aliernative villages and hand pump scheme site

924 villages were requested on development study as target villages, According to selection in

development study, 45 villages were sclected as priority project. Therefore, alternation for eliminated

schemes and well points by selection in this basic design study shall not be selected, because the villages

not selected as priority project were evaluated that not suitable as grant aid project.

(7) Population basis per hand pump well facility

In principle, a basis of 250 capita per facility has been set for the population per hand pump well

facility.

(8)

D

2)

3)

Selection of the Public Faucet scheme
Planning of the other projects by the other donors in the target area

The facilities shall be eliminated from this project in the case that other donors are planning
projects in the target village. The government of Tanzania has set a target to supply safe water to all
of its citizens within 400m from their houses by 2025, however, this target will not be reached in
this area through the successful execution of this Project alone. Therefore, the other projects
planned in the same villages shall be acceptable, whereas if the other projects are planned in the

same commune, then the facility shall be eliminated from this project.
Yield test

A trial borehole excavation will be carried out to perform a yield test at villages marked for a
public faucet scheme that have not yet secured a water source. The yield test will be deemed
successful if the water volume complies with that necessary in each scheme, In cases where trial
boreholes do not comply with the required volume of water, the scheme shall be eliminated from
the public faucet scheme and either designated as the hand pump wells or eliminated from the

project,
Successful water yield define for each facility as below.

a)  Successful water yield of the public faucet schemes has to comply with the water volume that
is able to provide required water volume for each scheme (25 liter/capita/day X design served

population of the scheme) within 12 hours
b}  Successful water yield of the hand pump well scheme has to comply with 15 liter/min
Watcr quality analyses

Water quality analysis will be conducted on successful trial boreholes which obtained certain

24
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4)

3)

6)

amount of yield. Water quality standards shall follow that of the Tanzania Standard. However, for

items which affect human health, World Health Organization (WHO) guidelines will be followed,
Operation and maintenance cost

Operating and maintenance costs for the public faucet facilities are higher than for the hand
pump well facilities, Some facilities have stoppéd to use by beneficiaries in developing countries
due to lack of the operation and maintenance costs which is covered by correcting the water fee. In
order to utilize the facilities sustainably, a payable amount of the water fee will be determined by
the socio-economic survey. In the event the amount is lower than operation and maintenance costs,
the scheme shall be changed to a hand pump well facility. The water fee per household shall be set

at 5% of household income,
Technical evaluation

Technical evaluation will carried out for the public faucet scheme. In the event, evaluation result
shows that the scheme are unable to conduct sustainable operation and maintenance by the

beneficiaries, the scheme will be eliminated from Public faucet scheme and it will exam for hand

‘pllmp scheme,

Flow diagram for selection of schemes

Diagram showing the selection process for public faucet schemes is shown in Figure 2-1,
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Figure 2-1: Flow diagram of selection process for public faucet schemes

(9) Selection of hand pump well points

1) Planning of the other projects by the other donor in the target area

The facilities shall be eliminated from this project in the case that other donors are planning a
project in the target village. The government of Tanzania has set a target to supply safe water to all
of its citizens within 400m from their houses by 2025; however, this target will not be reached in
this area through the successful execution of this Project alone, Therefore, the other projects

planned in the same villages shall be acceptable, whereas if the other projects are planned in the

same comtmune, then the facility shall be eliminated from this project.
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2)

3)

4)

Field survey

The facilities that were requested are selected based on the priority project which was
recommended by JICA development study conducted from 2004 to 2006, Therefore the basic
surveys such as the utilization of existing facilities have already been carried out. The purpose of
this field survey is to check if the location is accessible by construction equipment and whether it
can be expected that villagers would continue to use the facility. If these conditions are not met,

those facilities shall be eliminated from this project.
Hydro-geological survey

The expected successful drilling rate will be estimated based on the development study results
and drilling results of the past projects by the other donors in the project site. If it is deemed that a
location has a low possibility for ground water development, the location shall be eliminated from

this project,
(eophysical survey

Vertical electrical prospecting will be carried out according to positions selected through the
field survey and results of the hydro-geological survey. In principle, a location would not be
eliminated from the plan unless results uncover a situation where 1) the aquifer is located within
20m depth from the ground level, or 2) the analysis result shows the second layer and third layer are
thin (see figure below) and, additionally, encounter a high resistance value, which indicates there is
little potential for an aquifer in those layers and any deeper would likely reach the foundation, so

the above locations shall be eliminated from this project.

o L L T s oy : .

i)

" ¢— Second Layer
. 1! : H

[

000 1

Third Layer
|

v
H

-
i
| —
!
L,

e — v
O - + —re

10 100 000 40 *
RESHTATTY (chate)

Figure 2-2: Non-Resistant column diagram based on analysls of electrical conductivity
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5) Ranking

The selected drilling points which are seemed to be low successful rate and low cost

performance rather than the other schemes shall be eliminated from this project.
6) Flow diagram for selection of schemes

Diagram showing the selection process for hand pump well facilities is shown in Figure 2-3.
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2-2-1-2 Policy for natural condition

The target area is located in the Mwanza and Mara regions which faces Lake Victoria. Both regions
are located on the plateau which lowest attitude is 1,134m on the surface of Lake Victoria. The climate
is relatively warm in comparison with the shoreline. In addition, the annual mean rainfall of both regions
is 946mm and the annual mean air temperature is 24,5 degrees. Meanwhile, the annual mean rainfall at
the observatories is between 356mm and 2,080mm, whereas the monthly mean rainfall is between
1.7mm and 234.35mm. The dry season is from July to September, and the rainy season begins from

November to April of the following year.

In the target area, unpaved road will be muddy condition during the rainy season, therefore
construction work should be planed to conduct during the dry season which the areas keep good road

condition,
2-2-1-3 Policy for Social and Environment Conditions

A sense of ownership for water supply facilities should be cultivated and a concept of sanitation
should be established among villagers in order to utilize the facility sustainably. Activities for the
explanation and the education to the villagers will be carried out as part of the soft component (Technical

Assistance) to achieve above policy.
2-2-1-4 Policy for Construction (and Procurement Conditions and Business Customs)
(1) Procurement of materials and equipments

There are small shops who sell some materials and equipments in the Mwanza and Mara regions,
however the selection and quantity are limited. As a result, materials and equipments which will be

prepared for the project shall be procured from Dar es Salaam, the commercial center of Tanzania,
(2) Approval and licenses

The Tanzanian side agreed to obtain the necessary approval and licenses from the relevant

authority for facility construction so as not to interfere with the project.
(3} Work force

Based on the hearing from local construction companies, the work force is made up of Tanzanian
workers and they will meet the needs of the project. Furthermore, there will be no need for workers
from third countries unless special technical skills are required, Therefore, the work force will be

planned by the local contractor in this project,
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2-2-1-5 Policy of Utilization of Local Contractor

There are many drilling companies in Tanzania. They have adequate drilling technique and
equipments, however they are unable to carry out construction management and quality control such as
borehole logging test, Nonetheless, if Japanese contractors were to conduct the drilling work, the costs
would be unmanageably high. Therefore, in order to maintain an appropriate cost, the local confractors
shall be engaged in the drilling construction under the construction management and supervision by

Japanese contractors.
2-2-1-6 Policy for Operation and maintenance
(1) Village level

Many of the target villages already have Village Water Committees (VWCs); however many of
them are no longer functional because the facilities have broken down. On the implementation
stage, the soft component activities will help VWC to strengthen restructuring the organization, and

improving water fee collection and control methods,
(2) Authorities concerned

Currently, services to villagers and existing facilities are not provided sufficiently due to
restructuring the organization budget and shortages of the Regional Water Engineer’s office (RWE)
and District Water Engineer’s office (DWE). It is necessary to restructure organization, increase
staff and improve technical capabilities of the authorities concerned, however this project does not
have enough time to cover all of them. Therefore, suggestions conceming technical assistance to be

supported by the other donors will be given in this project,
2-2-1-7 Policy for Facility Design

The facilities shall be design user-friendly as much as possible to operate and maintain by the
villagers easily. Materials, equipments and spare parts which can be available in the local market shall

be adopted.
2-2-1-8 Policies for construction method and schedule
(1) Method of deep well construction

The Mud Circulation Rotary method or the Down the Hole Hammer method (DTH) will be
adopted as to the soil character at the drilling points. Both methods are commonly used in Tanzania,
but Mud Circulation Rotary method will be used for surface and soft subsoil, whereas DTH will be

adopted for foundation drilling,
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(2) Construction schedule

The majority of facility construction of this project is the construction of hand pump well
facilities. A term of project will be heavily influenced by the drilling period. Therefore, the

contractor’s ability and number of available equipments will be paid attention to set up an

economical duration of the project.

2-2-2

Basic Plan

2-2-2-1 Selection of Public Faucet scheme

(1) Detail of the selection process

1} Other projects planned by the other donors in the target area

As a result of hearing to the Ministry of Water and Irrigation (MoWI) and Regional Water Engineer

office in Mwanza and Mara regions, there is no other project in the target villages.

2) Yield test

The locations of yield tests conducted are shown as below.
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Figure 2-4: Location of yleld tests in BUSWELU village
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Figure 2-5; Location of yield tests in BUSONGO village

Yield tests were conducted at four points each at the BUSONGO and BUSWELU schemes, however

none of them satisfied the required water volume. Therefore both schemes were eliminated from the

Public Faucet schemes and had been changed to the candidate of the hand pump well scheme selection.

Required water volume and the result of the yield tests for each scheme are shown as below.

Table 2-3. Required water yield for the each scheme

Water supply | Water supply| o0 Water :ema"d Operntlon RSE;:;“
Region | District D Scheme | Village | pop. in 2020 . rate walet e"_]a per hotirs
(Capitarvillage)| (Itrcapita/day) {Hr/monthivillage) scheme (hriday) volume
APt AB renp g {Iirfmonth/scheme)| © ¥ (Ite/min)
. .1 201 Busongo  |Busongo 5,725 23 4,203,806 4,293,806 12 198,79
Misungwi
202 [Ngaya Npaya 4,170 25 3,127,541 3,127,541 12 144,79
203 {Buswelu |Buswelu 4,191 25 3,142,937 3,142,937 12 145.51
204 . |Nayamiswi 3,902 25 2,926,230 8,043,563 12 372.39
Sengerema Nyamiswi
Mwanza 205 Nyakasasa 6,823 25 5,117,333
206 [MNyakahako|Nyakahako 0,065 25 6,798,845 6,798,845 12 314,76
Kwimba 207 |Hungmalwa [Hungmalwa 6,299 25 4,724,191 4,724,191 12 218.71
208 Bukonyo 2,577 25 1,932,779 6,324,668 12 292,81
Ukerewe Bukonyo
200 Namilembo) 5,856 25 4,391,880
Mara  |Musoma 210 [Saragana Saragana 4,814 25 3,610,692 3,610,692 12 167.16
Total 53,422 40,066,242 40,066,242 1,854.92
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Table 2-4: Yield test resulls

BUSONGO
Stalic Dinamie
. . Depth Yield
BH. No.{ Easting | Nothing m) water level | water level (ltr/min) Judgement
{GL-m) | {GL-m)
1 492,145| 9,651,833 100 22,0 - 70-75 Not enough yield for Level 2
5 492,050{ 9,651,950 102 18.0 38.0] 25-30 Not enongh yield for Level 2
3 492,929 9,653,500 100 3.1 68.3 6-7 Not enough yield for Level 2 also Level 1
4 494,048| 9,655,438 100 34.0 15.5 6-7 Not enough yield for Level 2 also Level 1
BUSWELU
Static Dinamic
. . Depth Yield
BH. No.| Easting | Nothing (m) water level | water level (lte/min) Judgement
(GL-m) | (GL-m)
1 435,799} 9,712,402 110 - - - Dry hole
2 434,338] 9,711,249 % - - - Dry hole
3 431,854 9,711,940 103 <|0 Not encugh yield for Level 2 also Level |
4 432,301) 9,711,700 100 - - - Dry hole

The yield values given above were derived from a simple measurement after completion of drilling

and are not official yield test results.

The yield at existing wells at HUNGMALWA and SARAGANA are 192 liter/min and 114.4 liter/min
respectively. This did not comply with the required volume of 218.17 liter/min and 167.16 liter/min

respectively, Therefore, those two schemes are changed to the hand pump well schemes,
3) Result of water qualily analysis
B Criteria of water quality analysis

The criteria of water quality analysis for this project are shown as below.

2-14



Chapter 2 Contents of the Praject

Table 2-5: Criteria of water quality for this project

\ . Tanzania Standards WHO Guidaling Project

No Name of Gonstituent Symbol Units Allowable Uipper Limit Allowable Acosptable Standards
Baoteriologioal

1 [Coliform T |MPN/100m! ] 18 0 0
2 |Escherichia Coil E-Coil | MPN/100m| [ 0 0 0
Toxio

3 |Lead Pb mg/] 005 0.10 L) 001
4 Arsenic As mg/l 0.05 0.05 001 0.01
5 |Selenium Se mg/l 0.01 0.05 0.01 0.01
§ {Chromium Cr mg/ 0955 0.05 0.05 005
7 |Cyanide Cn mg/] 0.10 0.20 007 007
§ |Cadmium Cd mg/l 0.01 005 0.003 0.003
9 {Barium Ba mg/| 1.00 1.00 030 | 0.70

10 {Mercury Hg mg/l - - LIAIEY]] 0.001

11 |Silver Ag mg/l - -~ - -
Affscting Human Health

12 [Fluoride F mg/l 1,60 8.00 1.50 1.50

13 [Nitrate NO, mg/| 30 100 50 50
Being Orago-Septic

14 |Calour mg/l i5 50 - 15 15

18 [Turbidity me/| 15 30 - 5 15

16 |Tasts - Not Objectianal| Not Objectiona! - - Not Objectional

17 |Odour - 1bot Obiestionali Not Objectional - - Not Objectianal
Salinity and Hardnass

18 |pH 6.5-8.5 §.5-0.2 - - 6.5-8.5

19 |Total Fittrable mg/| 1,500 2000 - - 1,500

20 [Total Dissolved Solids 08 mg/| - - - 1,000 -

2{ |Residus CaC0, mag/| 500 600 - - 500
Total Hardnass

22 [Calgium Ca mg/| 200 L] - - 200

23 iMagnesium Mg mg/l 150 100 - - 150

24 |Magnesium~ Sodium Salphate Mz-Na, 80, me/l 1,000 1,000 - - 1,000

25 |Sulphate 504 mg/l 400 600 - 250 400

26 iChloride 4] _mg/l 250 800 - 250 250
None Toxlc Metals

27 llren Fe mg/l 0.30 1.00 - . 030 (.30

28 {Manganese Mn mg/l 0.10 150 0.40 010 0.10

29 [Copper Cu mg/| 1.50 3.00 200 1.00 1.50

30 |Zine In mgA 500 1500 - 300 5.00
Crganio Pollution of Natural Origin

31 |BOD BOD mg/| 6,00 6.00 - - 6.00

32 |PV {Ouygen abs. KMn0O4) mg/| 10,00 20.00 - - 10.00

33 {Ammanium NH, mg/l 0.50 200 - 1.50 0.50

34 |Total Nitrogen Exclusive Nitrate _mg/| 0.19 1.00 - - 0.10
Organio Pollution Introduced Artificially

35 [Surfactants ABS (Afkyl Benxyl Sulphonates) mg/[ 1.00 1.00 - - 1.00

36 |Organic matter as carbon in chloroform extract mg/| 0.50 0.50 - = 0.50

37 {Phenolic substance as phenol _mg/| T 0007 ] 0.002 - 0.002

B Results of water quality analysis

Adoption value

Water quality analysis was conducted at two trial boreholes in BUSONGO village, however,

concentration of Chlorine and Fluorine were higher than the project standard, Therefore, the two trial

wells had been eliminated from the public faucet schemes.
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Table 2-6: Result of laboratory water quality analysls
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Note: Public faucet schemes using water from Lake Victoria have a water purifier system, and therefore those
schemes which exceed project standards of pH, NH; and Turbidity shall be accepted on certain conditions.

4) Payable water fees

The payable water fee is set the amount which is 5% of the annual income per household and 80

percent of the total villagers who can pay the amount. In case of the international organizations such as

World Bank, the water fee in developing country is 4 to 5 percent of the income,

Income survey

> Method of survey

There are two methods for statistical survey, complete enumeration is carried out to investigate

all subjects of a target research group, and sample survey is carried out to understand the full facts

of the group based on investigation results of sample. For the actual survey, the complete

enumeration would likely be superior, however the sample survey was conducted due to budgetary

and time restrictions in this survey,

> Sample collection method

There are two methods for sample extraction: purposive selection and random selection,

Purposive selection lacks objectivity since it requires the person conducting the sample to exercise

specific intent and experience to limit the extraction, whereas random sampling is objective.

Therefore, a random sampling method was adopted in this survey.
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» Resulls of income survey

In order to avoid restricting the samples to households with good access conditions in the village,
three households from each sub-village were extracted at random to collect an annual cash income

record. There were 6,487 households in the Mwanza and Mara regions in 2007 and the number of

samples was 255 with a sampling error of + 6,02%.

Table 2-7: Number of collecled samples and standard error

. i . « | Number of Percentage
Region Vlﬂ;uge Distriel Ward Village P;:mn:cun POPM;“““ Houschold N“mbf.mf of sampling
ouschal 2007 in 2007 sampling data
201 MISUNGWI Busongo Busongo 6.36 5,035 792 33 4.17%
202 [MISUNGWI  [Mbarika Ngaya 6.18 3,937 637 45 7.06%
203 |SENGEREMA [Nyanzenda Buswely 6.51 2,839 436 18 4.13%
204 | SENGEREMA JNyakasasa Nyamiswi 6.03 2451 405 15 3.10%
Mwanza 205 |SENGEREMA |Nyakasasa Nyakasasa 6.06 4,287 708 27 1.81%
206 |SENGEREMA |Chifunfu Nyakahako 5.85 5,695 973 4 247%
207 [KWIMBA Hungumalwa Hungumalwa 5.4 5,694 993 24 2.42%
208 ° |UKEREWE Namilembe Bukonyo 6.89 1,806 263 21 7.98%
209 JUKEREWE Namilembe Namilembe 6.20 4,104 663 21 3.17%
Mara 210 |MUSOMA Nyambono Saragana 6,35 3,913 617 27 4,38%
Average 4.33%
Standard error £.02%
MWANZA
Number of sample 326
Max, income (Tsh/year/HH] 20,625,000
Min. income (Tsh/year/HH) 32,000
Ave. income (Tsh/year/HH) 840,557
—— |
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Figure 2-6: Income distribution in Mwanza Region
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MARA
Number of sample 141
Max. income { Tsh/vear/HH) 5,965,000
Min. income (Tsh/year/HH) 43,000
Ave. income (Tshivear/HH) 822,894
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Figure 2-7: Income distribution in Mara Region

Annual incomes per household in 2000 were 977,000 Tanzania shilling (TSH) in Dar es Salaam

3

846,000 TSH in other urban areas and 538,000 TSH in rural areas. Considering the price boost ratio
since 2000, annual income in 2007 was estimated as follows:

v"  Dar es Salaam, 1,400,000 TSH,

v" Other urban areas, 1,213,000 TSH, and

¥" Rural areas, 772,000 TSH.

As the result of annual income is 992,000 TSH in Mwanza region and is 932,000 TSH in Mara region,

and these results seem to be adequate,

Table 2-8: Average annual income per household (2000)

‘Average Average size| Average
. income by .
Region capita of houschold|  income
(TSI oanita) (person/HH) (TSH)
Dar es Salaam 16,473 4,55 977,055
Other urban 13,810 4,70 846,109
Rural 7,513 5.50 538,655

Source: Household Budget Survey, 2000/2001
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Tahle 2-9: Inflation index

Unit: % / year

2000

2001

2002

2003

2004

2003

2006

2007

Tanzania

4,

9%

5.7%

6.2%

57%

6.7%

6.7%

6.2%

6.2%

Source: The Economic Survey, 2001, President's Office, Planning & Privatization, Tanzania, June 2002

Table 2-10: Average annual income per household considering price boost

Unit; TSH / HH / year

Region 2000 2001 2002 2003 2004 2005 2006 2007
Dar ¢s Salaam 977,085 1,032,747 L,096,777F  1,159,294) 1,236,966 1,319,843] 1,401,673] 1,488,577
Other urban 846,109 894,337 949,786) 1,003,924 1,071,187 1,142,956 1,213,820} 1,289,077
Raural 538,633 369,359 604,659 639,124 681,946 727,636 772,750' 820,660

» Population and number of households in target villages

Population' and number of households in target villages are shown as below.

Table 2-11: Population in target villages

Unit: Capita / village

o
Region | Diswet { 10| Ville | ndeof | 2002 | 2003 | 200 | 2005 [ 2006 | 2007 [ 2008 | 2009 | 20ic | 2000 [ 2002 | 2083 | 204 ] 2005 | 2006 { 207 | 208 ) ig | A
in

Mwarza [Miswgs | 20 [Busongy | B3] 440 453 43| 4es o] amy 4ms 4o 4w seed sud san sonl sud s s ssmlosed s
bisangi | 20 e Lo el ool s ol el e as ssed ey 30 el asvd amd o] o e ang o
Somgereny 203 By [ 36] 20 2035 ol o3 ] s st o] o] sl a6l s 33l el s 0l s 4md 4

Srgoremal 204 [Namiond [ 30 2050 200 ol el e nasl s 2@y wng aRw] 2o om0 e wel sl s v 3
Sogueny 205 [Nakosasa [ 360] a5us] 3219 sl 3oo and e e amd oml vl sod sa ssod sod soll e ey asm 68y
Smgeren] 206 kahako | 366 4260 a0l siel saml saof sensl soml eml eud e e rasd mad rbl rssl sl e sl ope
Kimba | 207 Hongmalwa [ 283%] 367 3208 3l 300l s aawl aonf ans 4] b agel as soad sy s seid sesd ean 62
Veerewe | 206 [bukooyo [ 300% ) 15260 usml Lol el el sl ome obd ros o ned aidd amlooam sl e ad s
Ukerewe [ 209 [Namkemba | 3001 33600 2467 257l daml a0 3o ep] 4us mv 4 a5 4 mz scm sie] s ssd sed 58

Mara  [Mioma [ 200 (Srapma [ 2000 2 35 sanl sal v 1o e 1 19 40 4u ¢ I
Toal 30341 3nass] 334 3aio] S0 3504 36200 anaonl 34 39,6(!4 88 o] 40 44T 459931 4300 888 03] 5Ll 51

Table 2-12: Number of households in target villages

Unit; HH / village

Region | Diswit | 1D [ Vitlge | 2002 ¢ 2003 [ 2004 | 2005 {2006 {2007 | 2008 Lo [ oot booul Foamg { omes | aohe L ones {206 {200 { 2046 1 2019 | 2010
Mwanza [Misongeei | 201 [Busonge [ 3f ] 2| m] W[ sl o] o[ ms] mel sml e[ sl sl wel sl o6l sl
Misangwi | 207 {Neaa sl sn sui sl sl sl ss| sm| sl s se| o] en es| a6 es] ] | 6

Seagereme] 203 [Buswelu THEIE IR R EIE R
Sengerems] 204 [Ny | 300 31 el ol el as| awl as| ei] el | sl osw) sel sl sw| ew| en| e
Sengerem] 205 kassn | 02] s8] o6 e el el o8| e[ ] st s smi el s om{ r0n] el 1om{ Lie
Sengerem] 206 [Myakohako [ 84T 80| el o] s am| o] oms] ] il e el uaso] s sl i) ven| 1aw] 15
Koimta | 207 iwgmatvn | 35| 590] | a0 wr] ew{ en| M| i s snl ms o sm{ ol sl sl oml Lossl 0%
(kerewe | 208 Bukonyo wf s me] | sl | ow ws] o] wl el ] owml owl o] wl wl o
Ukerews | 200 {Namitemba | s82] so0] sml sl el en| ese] el ws| | o] wd e sul e sl s[ wn w
Mara  [Mosoma [ 200 Joecogana | 0] s8] s3] | ssof sei sw[ W] M| es| enl en] e ewl el mel ws] |
Toid S s smal ssei smis] ST gem] easTl e[ o] eam[ Toss] name] 7] Tma] ] sani] &ass] sl
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Table 2-13: Estimaied average annual income (2007)

Unit; TSH /HH / year

Village Noof | Average
Region H;g District Ward Village Sub- { Annual Cash
village Income
200 IMISUNGWI Busongo Busongo 11 1,072,241
202 |MISUNGWI Mbarika Naaya 15 291,774
203 |SENGEREMA |Nyanzenda Buswelu 6 730,188
204 |SENGEREMA |Nyakasasa Nyamiswi 5 970,154
Mwanza| 205 |[SENGEREMA |Nyakasasa Nyakasasa 9 2,116,630
206 [SENGEREMA |Chifunfu Nyakahako 8 2,475,000
207 [KEWIMBA Hungumalwa Hungumalwa 8 733,675
208 jUKEREWE Namilembe Bukonyo 7 720,000
200 UKEREWE Nainilembe Namilembe 7 1,598,765
Mara 210  |MUSOMA Nyambono Saragana 0 968,739
GDP Growth rate
10.00%
9.0 0% ................................. e p—— S —
s00% | _y=0,0017x - 3.3297
~ 7.00% [—
xR
~ o a00% P
2
£ so0% [—
g 4'00% [FUURI I PN U S . . e T
o
I 3004 | e
2.00% [—f-
1.00% —
.00% — y .
1985 1990 1995 2000 2005 2010 2015 2020 2025
Year

i

Source; TANZANIA National Bureau of Statistics

Figure 2-8: GDP Growth rate

The above data was collected in 2007 and is expected to increase in the future, Assuming future

income will follow Gross Domestic Product (GDP), annual income for following years was calculated

as shown below,

The World Bank and other international organizations recommend that the water fee shall be set

between 4 to 5 percent of income in developing countries. Payable water fee is set as 5% of household

income in this project. Monthly average payable water fee is shown as below.
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Table 2-14: Average annual cash income

Unit: TSH / HH / year

T
Regioa V|:I;.ge Iistric Rard Villge P O 1 I O 0 0 1 O 1 1
W [MISRGH  {Rasonga Bustngo 0T 10865 | 1206182 ¢ L 257648 | L3008 | RABS6T0 1 L3061 4,700,406 ) LSW0A04 | 1S8L012 ) 2138306 | 2HR050 | 1301438 | 2011775
0 (MSINGHT  Mharka INggsl BITN] N[ BT JA0L IAB) IS B3R5 4G540 SMBN; O SKO0M: MG 66T TRNE
M [SENGEREMS [Mnends [Baswely TS| 69N G819 A% | 946601 LOILT30| VOBLETS) 1IN | 150360 | LIASTOL MAS6. 00| LSTEART] 1JS05 | 1 660
M |SENGEREMA INiawa Nyamiswi 00, IS4 LODH 1 RIOATE | LITA07 ) L5500 | LI4E00 ) L4106 | LS4T60 1665260 11700486 10350705 090901 | 2363488 1 2483,589
Memza| 205 [SENGEREMS [Mprlama Mistassms | L6630 2252005 | 2400730 | 2,560,082 | L7833 (2908753 | 3390 1) 376,560 36V 1 D912 004 | 4 1056 1 4502 { 4B ML S LN
26 [SENGEREMA (i Npelabako | L7500 | 2630400 200,200 | 2995287 | 300962 [ TARJ01 | 3E200 | BRI | 4808 | 4575438 936,898 | S 06,766 | S1T4403 16,159,483
0 OKWABA  (Hogemalws  [Fngumalia | TR THENT BALISH REIMGL N7 LI0IAJ6R {1 8055 E LITONT LAS MO LIS AN 400460 LIRRANT L LTI L RS SN
W |UREREWE  [Mamkmde  iBakomo THOO| 608 | BGAINY 81356) DII) SOTAIS ) L0MH3; LB L0 | 13 1436168 | 15505001 16mane |1 5N
W (UKEREWE  [Namikmbs  (Mamikebe [ D365 0701086 £ 1803057 (1904850} L0GRISTT A0S0 1 B g ) Ls0AM L TR 26 104,51 3 L0066 1 LT IR 30065 6 4 8300
Maa [ 20 [WUSOMA [hanhne  TSyaman 98| 10k 18767 L2388 | L300 10003621 1.8ses 1545 | 1.662833 | 1071 | 1 ss0] g aio] 226058 | 2450001
Table 2-15: Monthly average payable water fee per household
Unit; TSH/ HH / month
Regioo Vligge Disic Ward Vilge | MO | G| MO0 1 ML a0 [ M2 L WD g WL WS | WS ) WT{OWE [ W N
N MISNGHT  |Pusonzo Busoogo L A I A O O A O O v T X T e
W MEUNGHT  [Mbarika [Niaa M N T R L L T
N3 [SENGEREMS (Mmoo [Buswel SR O O O o L L
14 ISENGEREMA [Myokasag Myamisui R T A [ I | S S Y ]
Miaaa] 205 [SENGEREMA [Mydlasaa Nythastea L T e | D T A I T A
26 SENCEREMA (Chfmf Hyakshalo O T et e A A e S s e g e
W KOOBA  [Hogoas  [Hngunalin I T A ) I T T e L 1 e e
8 UREREWE  [Nomikoh  [Biboo LI ST Y A e T L S I T
W ((KEREWE  [Namdenbe [Nomkmbe ] Tl sl ] el omel vt gl naa] s nal Wil Bse] e
Mar | 20 TMUSOMA [Mamtwo  [Suapa L T BN T R S O W O 4 1 1 I L I
Table 2-16: Monthly average payable water fee per village
‘ Unit: TSH / Village / month
Region "'lllf Dt Yl Ve f MO O| M| N D 0| M0 ;MR [ M| AM | N[ ME QW0 [ AB [ AS | 00
A MONGH asmg  {Busaegn LIRS B000400) 3553001 3520 ) ISIRGENL 16605 | 405447 | 4005000 | SHRSM | SMSETE AT T0MSS 7o | S|
00 (SNGRT  Wowiks o S WS S| 0TI TONE) B SIRE0| LB OAISHE LY RN AT 18| LTS
0} (SENGEREMA [Nmeod  (Bonl e e R R R R e e e LR T DA
W [CPNGEREMA Mywass D | 3SR02( LWIH| LA353M) IUNRE 2000080 ) 20000 | 25007 RO | UG A IS) 8400 0006 ) 4RI Samaone
Ve M5 [SENGEREMA (Nl (Nabws | SORLINE STORORG( 63000001 GSROTAGL TEAAT( SSNGSHL QACAALLUNALGND | LLARE0NR 1 L3 0406 LATOR.A00 LIGRLIMN LRI04 | 0Bit AT
W [SENOERRMA Chffy  Dakabaln ) S3RNTE) QSO0 I0M0007 LLHRAT IZARALH | 0310000 15,5050 IN0GTS8 | IDAI6267 20, 10000 [ 1043052 L4308 | 834883 [ .09
NTJROBA  Vhoewa Vo L6320 1RSI0 2000061 200 1SN ] 2ERIRE LIRLSRL DTSRG | JOLOM| (406005 SOROITS) SSHAON) G601 TORSR6L )
B KEEWE  [Nmdeh o QU] Bl ] Ts) REW) OISR L0005 NASH| LBSMBL 11098 | 1SB40] 1065 | 13800 | 200880 ) 2SR
W O(RERENE Wkl Oabgh | 1SOSEN) LBNAUL ARSI 4S08] SIRI0T SHANTY GENSE GOITY TOGMEEE SROL] 005N ) IRSTRE: AR IS B HANG
Maa | 00 DOSCMA Do Sawa [ IBSGES] 2081] 2aeen | 2amsis] 2msn] a0isnl sanem] ssihin disken| 1ol 480t S| SR 64049
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W ‘Water demand

Water supply to villagers is set'to 25 liter/capita/day. Water demand in each village is shown as

below,

Table 2-17: Water demand

Unit: liter/village/month

Rogion | Districl [ M0 [ Viase | 2007 | 2008 [ 200 [ 2600 [ 2000 [ w2 b oA | oo | s |08 [ a8 | me | aw
wanza [Mistngd | 201 [Busango | 591.979] 3,690821; 26903001 3.743.488] ,195.308] 347841 3.001.073f 3.954995] 400,628 4.064983] 4121, 068] 4177.894] 4:295.470] 4,293,806
Mistnga | 201 [Ngaga 25770 260,70 26571981 2607.20] 223,245] 2.778.509] 2820439] 2,962,600] 2905,322] 294R.408] 2,097465] 3036908 3,081 5241 3,11 341
Sengerensd 203 [Buowelu [ 18837 196073 2040050, 2124291 220561 220997 230,63 2488676 2588,200] 2606367] 27982051 2009.083] 3023901 3142937
Sengerend 204 [Nyationi | 138.450] 0,005,071 197472 2.046607] 2120008 1983115 278300] 2,361,260 244m.201] 2,536.289] 2628600] 2.724.292] 2.03456] 2926230
Senperemel 205 [Nyskasisa | 3.205,048] 302,071 34530631 3.579.066( 3,709,344] 2844364 39842501 4129300 4 109 0] 4435413, 4,596 862 47641881 40370l S 110
Senseren 206 [Nyakahako | 4270,083] 44069670 4388 108] 4,755,196 498,200 5,00m, 5881 595.505( 5486,188] 5,505,885] 5.990852] 6,107351] 6329.659] 6,560059] 6798845
Kwinba | 207 [Hungmalwa | 2.856,716] 2,977,560 10008081 3220,606( 3361,004] 3496,120] 3,635,059] 37779305 34 | 40msno] 431,260 4308002 455 4 0t
Ukerows | 208 [Bokongo | 1,205,6850 1396452 1318447 1420706 14862681 1,312,068 1,559,4520 1608,158] d,658301] L700014] 1.763.253] 1818,004] 1.8%4,586] 19327
Ukerene | 209 Mamilewha | 204409 30368460 10000010 3.200.5681 3331 RI41 343,126, 3500310 1654248 6805 3985698] 4006671 4430390 439,657 4391 889
Mara  Musoma | 210 {Sarsgana | 2680,1080 2.244.962] 2.808.585] 2,875,600 2043,009] 3,001,931 3,082.308] 3,154,201 31276461 3,300,000 3,376,847 3452.659] 3.530851] 3,600,692
Tod 2057, 244( 27,980 404128,828,891129,103,251[30,684 413{31 533,255 12490, 660133 417, 58734404, 972035 541 133036,621,014137.735,072038.887 il 66,242

M Payable water fees

According to common unit for water fee in Tanzania, payable water fee per 20 liters water tank

based on water demand are shown as below,

Table 2-18: Payable water fees per 20 litres

Unit: TSH/20 liter

Regin fo;ge Distrit Ward Village | 2007 | 2008 | 2009 [ 2000 | 200 | 202 [ 2013 | 2004 | 2005 | 2018 | 267 { 2018 | 2009 | 0
00 [MISUNGWT  [Rusongo Busongo D43 2067 D04 B38| 2505 M| AT 0GB B9 M A9 B3| Pl
M MISUNGWT  Myarila Naaa S| S| A1) 63| T03) 33| S08| 67| 93| (006|085 13| 12687 1375

03 [SENCEREMA |Npmands  [Busmly D91 15M] 66| B5e5! 1670 1781) 1926) 2060[ 29| B39| 1509 N8| 05 46
TN [SENCEREMA [Wyakasesa Nyamiswi R4S} 1987 2086| 207 N8y 25| 45| 41 071\ M8 36851 %] 4| 4676
Moanzz) 205 (SENGEREMA Nyakasasa Nyakasasa 4301 80 4568) 76| SOR| SAE0) 81| 62| M| M| 836 85| B 0LY
06 [SENGEREMA | Chifimfi Nyakehako 4] SIH] 28| SRO8) 03| G| T4l MR| B66| W9| 922] 1052) W30 [ (022
0 JKWMBA  [Hngmalwa  (Hogmalws (WM IS60| I67H (85] 1907 N4\ 201 BRI BN 027 04 380, ML NY
N8 |UKEREWE  Mamlemx  |Bekomy 1206] 128§ 1068| M3T| 1580) 16700 1981| 1930| 2068} 20J8| 01} 2%9[ B12] 3046
20 [UKEREWE  Nemdlemb¢  |Namilembe D310 JEA| 30| B0 W4B| AL UNM{ 4743 | SLOG| 88| 5032 M| 6943 [ 280
Maa | 200 [MUSOMA  [Nyambono_[Saragona 38 1] 1995) 2020 275 W3] i) Bo] J020] 32500 108( 39| 406 M4

5) Operation and maintenance costs
B Selection of facility type

In principle, there are three methods supply power for pump up ground water a) generator, b)

solar and ¢) windmill. The characteristics of each are shown as below.
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Table 2-19: Comparison table of power generation

Generator Solar power Windmill system
¢ To be able to supply power | ¢«  Low operation and s Low operation and
stably maintenance cost maintenance cost

Merit * Using common equipment,
maintenance is relatively

easy
High running cost » enerating power is|e Generating power  is
Daily maintenance is depending on weather and depending on winds and
necessary sunshine unstable

¢ Needs high investment cost | » Low generating power for
¢ Life time of panel about 10 the large facility and high
to 15 years, Replacement initial cost
of panel is required
+ Generating power is about
60 watt / panel
Solar panel is easily stolen
» Inverter often breakdown
and it is difficult to get
spare parts in market in
developing country

BPemerit

Considering large water demand for each scheme of this project, water supply facilities should be
planned to satisfy water demand by multiple source of groundwater. In this case, power generators for
pump up are necessary at each source. Construction of the facility which is necessary to large power

generator such as windmill is not economical, therefore it is not been adopted in this project.

Comparing operation and maintenance costs between generators and solar, the solar requires 2 to 3
times the amount rather than generator. Therefore, in consideration for sustainable utilization of water
facilitics by the villagers, the water fee shall be as low as possible. The generator system is the most

suitable system for this project and therefore was adopted in this project,
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Table 2-20: Comparison table of operation and maintenance fee

% O/M cost=Running cost + Depreciation cost

Table 2-21; Initlal cost Comparison table

Solar Panel

Region Scheme Solar Panel Control Pane Total
IPY JPY IPY
Ngaya 11,700,000 500,000 | 12,200,000
Myamiswi | 31,200,000 500,000 | 31,700,000
Mwanza | Nyakahaka| 24,500,000 500,000 | 25,000,000
Hungmalwal 12,500,000 500,000 [ 13,000,000
Bukonyo 17,500,000 500,000 | 18,000,000
Mara Saragana 6,200,000 500,000 6,700,000
Generator
. {enerator
T
egion Scheme VA Y
Ngava 25 1,420,000
Nynumniswi L00 2,800,000
Mwanza [ Nyakahako 75 2,760,000
Hungmalwa 35 1,520,000
Bukonyo 43 1,800,000
Mara Saragana 20 1,390,000
Commercial Electricity
Region Scheme Iransformer
F[.]
Ngaya
MNyamiswi
Mwanza | Nyakahako 50(?__'300
Hungmalwn
Bukonyo 1,500,000
Mara Saragana

Solar panel '
i | Schge | VG| Gentin C:;:‘cll’w i‘:{:'b’: UnitPice | Tow |LifeTime Deprecation Cost
belmih W kw | Number | TehNumber | Tsh Year | TshiYear | Tshir
Nean | 300841 o N Wl o000 NT000000 1| 7300000 249
Nyamiswi | B043,56) s 17 N2l ooom]3IZe0m0 15| 203000000 259
Mianza [Nynkahake|  6:798,045 6] w3 ms[ oo as0000000 15| 1633333 240
Hungmawy 4,724,151 o 13 23] DN 125 00m0 15 B3NN L6
Bukonyo | 6,304,668 o 108 78] 1000000] (25000000 15| 11666667 L84
Mara | Saragana | 3,610,692 Y 6] oo e200000 15| 403138 114
Generatoe
Resion | Scheme Water Demand|  Required Fuel Unit Price |  Total Fuel Runsing Cost  [Generalor Pricq Life Time Depreciation Cost [ OM cost
‘3 Wb | e | Jomh | Tl Tsvmh | Tsht (T2 0| Tshhwit | year | Thiyear | Tohimonth | Tshir| Tshs20|
Neays s M5 2048 L300 307,50 098] 1984 13,500,000 10 13500000 12500 .04
el I D 1060 2.3 27180000 ] 278000 26500] 0.0
Muwenzs [Nyskahako] 6798885 L3 a28I]  1500] 642126 0.0 1839 26757000 o] 2677000 21308 003
Hngmawe] 47280910 16928]  LAn|  1s00] 2015788 045 96 14,758,000] 1] 14800 1290 e
Bukowo | 624668 L] 2606 L[ 3ol 06l 12.36] 14758,000] 1] 14500 1) 002
Maa | Saagana | 3600692 14147 Lisol  L500[ 1764378 048 oM 1349600 0] 1349600 112467 00
Commercia] Electsicity
o | e |t Do i c:.;ipw RO | iy Rumingest | Obfest
Yirlmth Tshkwh kw hefday Tojday { Tshimth | Thlr ¢ TshRolie | Tsh20lt
Mo | 110754 150 0 12 I 14 :
Nymiswi | 804338 15 1T i2 33660 1009800 0.3 4l
Niwanza [ Nyskshakol 6,798,385 15 M7 f2 w460] s 042 jX]]
Ingmalwy 474,191 S 12 T
Dikenyo | 634,568 IS i1 R 1.3
Mara | Sarapmn | 3610.692] s 37 12 go60] 190800 0.06 L1l
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@ Facility planning
Following matters were considered to plan facilities:

+ To minimize operation and maintenance costs, the facility plan will avoid use of a power

source as much as possible,

For example “multiple submerged pumps will be operated with one generator”, “not to

use a buster pump” and “chemicals for the purifying facility are minimized”’,

¢ The facility should be designed with conventional technology and a simple system so be

operated and maintained by villagers,

Lake water purification equipment with a rapid filtration system would apply small
reservoir and small filter basin, however it is adopted high performance and complex
equipments which is difficult to be repaired by villagers or gbvemment staff,
Therefore, a slow filtration system is adopted in this project to make it easier to repair

and maintain.

+ Facility to be planned to adopt local equipments and materials as much as possible to keep

low initial cost,
¢ Secondary products which are available on the local market to keep low initial cost.

Facility plans for each scheme are shown below.
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B Operation and maintenance cost

Estimated operation and maintenance cost is shown below. The cost was calculated based on market
prices in 2007 and the operation and maintenance cost was calculated in accordance with the “Design
Manual for Water Supply and Waste Water Disposal” published by the Tanzanian Ministry of Water in

July 1997. Detailed operation and maintenance cost for the schemes are shown as follows.

Table 2-22: Required monthly operatlon and maintenance cost {based on current market price 2007)

Unit: TSH/month/scheme

Region Vlllgge - District Ward Village Ainount
201 |MISUNGWI _ |Busongo Busongo -
202 |MISUNGWI Mbarika Ngaya 5,635,832
203 |SENGEREMA |Nyanzenda  |Buswelu -
204 |SENGEREMA INyakasasa Nyamiswi 12.643.262
Mwanza | 205 |SENGEREMA |Nyakasasa Nyakasasa T
206 |SENGEREMA {Chifunfu Nyakahako 7,835,851
207 |KWIMEA Hungumalwa |Hungumalwa -
208 |UKEREWE Namilembe  |Bukonyo 6.820.384
209 |UKEREWE Namilembe  [Namilembe T
Mara 210 [MUSOMA Nyambono Sarapana -

Table 2-23: Outline of operation and maintenance cost

Scheme Take Victoria
Description Ngaya Nyamiswi Nyakahako Bukonyo
water supply ratio 250 litereapita/day 250 Berfeapita/day 250 literfcapitalday 250 liter/eapita/dny
water volume supplied 3127541 litermonth 11,258,611 liter/manth 6,798,845 liter/month 6,324,668  liter/month

Depreciation cost 576,582 10.2% 1,305,071 10.3% 781,380 9.0% 559,005 8.2%
Fquipment repairing cast 87,607 L% 1617715 1.3% 153,483 1.8% 107,088 1.6%
Fuel cost 3,071,500 54.5% 8,362,875 6T.7% 6422125 % 399125 51.3%
Chemical cost 10,750 01.2% 21,125 0.2% 17875 0.2% 17,750 0.3%
Salary 1,389,333 B3| 2,302417 205% 1,341,833 154%) 220417 D%

Total 5,635,832 12,643,262 8,716,8% 6,820,384

The estimated cost above is based on 2007 prices, and is expected to increase in the future, Operation

and maintenance costs are expected to increase in the future, therefore the consumer price index (CPI) is

considered to calculate the monthly operation and maintenance cost in each fiscal year,
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Figure 2-14; Consumer Price Index in Tanzania

Table 2-24: Required monthly operation and maintenance cost

Unit: TSH/month/scheme
V'f;f‘ Diid | Wad | Vil | 007 | 28| 309 | Ao | e { wn | o [ w5 | e | | s | e | aw

A MISUNGH? TBusoap { Busong
AR VISUNGW] Mrda  (Ne SHBE| 3R 600031 AIAR | 10410} 6H8263| 05| G031 | TASRRM | TGLA60| TSTMA | LI600E ) 1T 815010
03 [SENGEREMA [Npanrendn  Buswely
0 [SENGERENA [Nigkao  [Nyamisud . .
Ve | 25 [SENGRRENA ks [Nysae 243267 |13 R 0T 613, S13.006 540378 114 354,950 114 20380 (15,256,436 | 15600196 618,75 116564224 17,0058 1235802 11373312 B.390.84
6 [SENGEREMA [Chifunfo  [Nyskahako { 7805.50; S005.783 | 837505 | S45009 ) S016128 01863881 456,700 1 Q71218 D.097638 16263172 (10, 138.961 100500804 1,080 763 1138 M
A7 KWIMBA  (Hhnoomatvs [Hinumalya
18 (UKERENE  [Nanilmbe  (Bukonyo

19 UKEREWE  [Namilembe [Nomilomhe
Mara | 210 [MUSOMA - iambono  [Seregama

Regin

68,547 105590 | 0365 | 1505480 | 160600 | TOMHT S2A1.093 1 G668 | RIDLEM | BOFTIH [ 9,1728H | Q408486 95180} 9880.106

The required operation and maintenance cost based on water demand and yearly maintenance cost is

shown as below.

Table 2-25: Required operation and maintenance cost per 20 litres of water

Unit: TSH/20 liter
District Ward Villge | 2007 | 2008 | 2009 { 2000 | 2000 | 212 § 2003 | 2014 { 2015 | 2086 | 2017 | 2018 ; 2019 | 2020

200 [MISUNGWL _ [Busongo Dusongo
W2 (MISINGWE iMbarka  1Npaa A0 4454 4537 46101 6841 47541 4821 | 48.86% 49471 50061 50631 SL.16 4 $168] SLI6
203 [SENGEREMA |Nyanzenda  [Buswelu
204 (SENGEREMA [Nyakasasa  INyamiswi
ivanzs | 205 JSENGEREMA [Nyzhesasn  Nygkass SD.04 | 4998 ] 4979 | 49.59 1 4904 | 4005 | 43.72 | 4835 | 4295 42521 4106 46.57) 46.08] 45.53
206 [SENGEREMA [Chifinfn  [Nyakahako | 36.69 | 36.62 | 3651 [ 3636 3618 | 35.97| 3573 [ 3546 [ 35.17] 34.85 | 451 [ 3416 | 3378 | .39
A7 (KWIMBA _ [llungumalwa_[Hungumabsa
208 {UKEREWE  [Namilembe  |Bukonyo

209 |UKEREWE  [Namilembe _[Narailembe
Mara | 210 IMUSOMA  |[Nyambono  {Saragana

Region Village

i R el a8l 32385 13 30260 3218 ( 12074 30041 318010 3063 | A4 3EH
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6) Water fees
Required operation and maintenance cost and payable cost

The facilities which are constructed in this project will be completed in 2010 at the earliest. Therefore
ihe scheme was selected based on payable water fee and required operation and maintenance costs from

2010 to 2020. A cémparison table is shown as below.

The NYAMISWI and BUKONYO schemes will be provide water to two villages each, and the
payable water fee varies according to each village. A decision with lower income results was selected

based on the village.

Table 2-26; Comparison table of payable water fee and required O/M cost (Fuli items)

[richided items

Staff sabary for Mainteramce 1% of pesonmel salary
Stalf salary for water foe comection  100% of personne] salary

1 Depreciation eost for pipe e 1% of construciion cost For ome year
2 Deprecitincost for faciiles 1% of construetion cost for one year
3 Repaiing cost for equipments % of equipment cost

4 Ful 100% of consumed cost

§  Chemical 100% of eonsuned cost

6

7

Served walerratio: 25 Mer! eapia/ day
Ugit: Tsh/ 20ke
Scheme | Vilge Tkscription 00 F AN | 200 | N [ 204 | 015 ) Nle | M7 [ 08 | 2009 | N0 [0 [ AN | NN | NN AB
Npaya Papablewaterfe [ 635 678 2] M) B! 8W[ OM] 048] NM] 1B 1335] 139 13@[ 05| 180 2030
Required maintenance fee 600 d688) D54] 4821 [ 4886 4p47| 5046] 5063] SLI6| 51681 SL16) 583 5397| Shd8| 538§ ! 541
Nyanisi T ns6) D3| Me6| X461 2840, 0S| RHL M52 NG| 4155t 43071 ABALL ShWi S| @M 6
Nyamisui | Nyakasnsa Al 0207 Bw| ST 61| M| IS TME| BM[ N060) 16| 106601 11592) 1) 13776] 15034
Requived mantenance e 9390 9| 5] snl 38| 35| 41arl 40s| 46511 dedet d8SBL H9RL ALY AR D) Dt
Nyekahako | Poyablewateree | 5685] 675| 650 ©m] 0| WE| WO 9300 00027 0S| N8I | 1BE; 14022 ISTH) Wast| 18216
Required weitenance fte 1361 A8 1 35970 35030 3646 3671 34ES) MSH] MAS: WY 3NNL NN OESE SMASE MONE 0
Wingraha | Pasblevaterke | W] 1569] t6n| wssi 00| nd] % B 50 20| Bl 3Bl M| U¥| 08 40
Required maintenance fee L] Md6] 3LA3) SLAB) 3255 3R31) 3336 3Ja| DAV NhAD| My GMG] GREDG MM} 304l 0w
Bukongo Hos] 1503 6] 1Rdej 83l 19| 2474 BUS) BES| M) BB NN MN| IK[ 48] 40
Bokomyo | Nenilersbe WH] M) BN L6 %] 80y RW K0 0K B0 W0 RN 6 BN 0] NN
Required sainlenance fbe LIS B35 RAY| JN26] 30081 07| 3194} MA0| MY E 44| ILH| JNRS] J08D( 3055( 30307 3043
Samgara | Paydblewalerfee | 29| 275] HB) W) VM| BRG] NN BW| NN A6 M BB N9 0] 00 BD
Required naintenance fee 28831 19051 19241 20411 19561 29697 20815 2901 3000; 30061 312) 045 07| 30A7] 30061 M

Npaya

Nyakshako

Hungmabya

Payeble water fee

Saragana

Required meinienance foe: Mainenanos cod tota) {Served papakarion x Servedl water ratlo)
Payablz water fee: Payable tolal amount + (Served popudation x ervedwater ralio)
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Table 2-27: Comparison table of payabie water fee and required O/M cost {Specific items)

Inchded tems
1 Repairing cosl for equipment §% of equipment cos!
! Ful H00% of consumed cost
Vo Chemial 100% of consumed cost
§  Safl'salary for Maimenance 100% of persormel sabry

Water supply rabio; 23 THer! cazitai day
Unit: Tsh! Mie

Schem Vilhge Description WO ;AN P2 | W03 | N S MS | N6 [ AT p 0B L9 [0 [N He NS AN NS
Nezya Payable waler fee 635 67 6 M 36| BWY AW 1045 1A R BB W] e 1705 1860 N3

Requiced mminkenance feg 13807 2840) 1800 2760| 1000 1680) 2640 26007 2560| 15200 24801 M60| 20| 28] 2340 BN
Nyaniswi R N3 203 MeG| 2640] B40| S| NHD BN W) S| S0 B BM| 985 60| o0
Nyamisti | Nyshasasa 4001 020) BB MET| 6L &S| LIS| MABT BM| 00| SRIG) 10660{ NSI| 12624 13976 150

Required meinlenance foz JE20| 35001 ARG JL60[ M40 3040 2920 1820| 2720) 2620 2540 24401 2360) 2080( 04| 2020
Nyakahaku] Payablewaterfee | %851 60T | 6507| 0| 707) 6| S| B70; (0L32) 109591 LRIV 12903 | MO | 15274 160677 1M6

Nezya

Nyl Requied meinlenance fee 18801 22801 16800 25500 25.00¢ 2400( 21207 20.40( 2060] 2000] 2020 | 1940{ 18804 820( (7601 1200
Hangneha Hungrabea | Pasblevwaterke | 147] 09| w6 18] wor] x4 ws| a5 s nn| 28] no wal a4 4n
Requieed mainlenance f22 18000 12801 (7801 12604 174d (0404 (240 (1200 (2201 L2007 1640 16801 1340 ] (3007 W48) WM

Bukonyo — 14051 BSOM[ IR 3726 I8SI| 1984|2047 BIS; 0S| WA W) S| W) NI 45 450

Bukonyo | Maikohe Hel Wy Wl st 430 Ang %) a0 a8] 6y TS RN BE BN, s
Requied mainlenance fec 2540 ] 2380 3020 [ 10407 1080 2020F 1960 1900 15400 70| 1740) 16RO 164D | 1580 | 1540 1540

Sarsgas Sgna | Poablevatecke | B0 WL Bl w0l ast nal nsl sol ve| awl gl gn) a9l onloon) 68

Required mintenance fee (540 15081 14601 14401 (400 [ 1380 33A0) D00 280{ B40| 2200 D200{ ILS6) 1040 ] 1204 1104

Reqared maintenance (oe: Maintenance cost tntal +{Served populatian x Beved wate talia)
Payabiewate frer Payabk total wount +(Served papulation x Served water ratio)

7) Amount of willingness to pay

Generally, in developing countries, amount of willingness to pay is higher than payable water fee,
However, in almost villages in the target aréa, it is less than payable water fee, therefore it is necessary to
consider willingness to pay. According to the results, the village where the amount of willingness to pay
is higher than operation and maintenance cost which to be required is only NYAKAHAKO village. The

table below shows the amount of willingness to pay.
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Table 2-28: Amount of willingness to pay for water fee

Unit: TSH
, Village . . Pe
Region lmg District Ward Village Per Bucket Montrhlv Per Yearly
201 Busongo Busongo - 500 —
MISUNGW!
202 Mbarika Ngaya 20 - -
203 Nyanzenda Buswelu — 2,000 -
204 Nyamiswi 20 — —
————SENGEREMA |Nyakasas:
Mwanza 205 yaxasasa Nyakasasa - 500 -
200 Chifunfu Nyakahako 20 — —
207  [KWIMBA Hungumalwa Hungumalwa 50 — —
208 . Bukonyo - 500 —
U
209 KEREWE Namilembe Namilembe — 1,000 —
Mara 210 |MUSOMA Nyambono Saragana — 600 —
Total 4 villages | 6 villages | No village |

The result of the survey revealed actual expenditure of the water fee in the dry season, as shown in Table
2-29. Actual expenditure of the water fee in the dry season is 36,000 TSH/month in NYAKAHAKO

village. The expected water consumption rate in 2010 which is calculated with consideration fo income

growth along with GDP is shown in Table 2-30. At this water price, 81.7% of villagers would be

supplied with water based on O/M costs, so villagers should be able to afford the water fee,

Table 2-28: Actual expenditure of water fee in dry season

. Expenditure of
Commereial Wa\elr . Expendm.ne of waler [ee in Dry Whater
. n . water peice per consumption in|water fee in Dry I Person per consumption
Region { D District Word Village bucket Dry scason per| season per day month housc!w!d Qitier/eapita
day (TSH/dny/Hous (capitn)
(TSH) (per 20 liter) clold) {TSH/month/ day)
oy househald)
201 Busongo___|Busongo 150 8 1,200 36,000 6.36 25.15
207 |SUNGWL |y el [Ngaya 20 3 600 18,000 6.18 9.4
203 Nyanzenda jBuswely — 6 — - G5l 18.42
204 Nyamiswi 100 5 300 15,000 6.05 16.52
Miwanza | 205 (oo 0 CREMANyakasasn [ 200 3 600 18,000 6.06 991
206 Chifundn  !Nyakahako 200 6 1,200 16,000 5.85 20.50
207 (KWIMBA _|Hungumalwa Hungumalwal 200 2 400 12,000 5.4 697
208 ) [Bukonyo — 2 - - 6.89 5.80
q0p [UKEREWE  Namilembe 1o e 1= 10 = = §20] 338
Marn_| 210 [MUSOMA _ {Nyambono_[Saragann — 5 - - 6.35 15.75

Table 2-30: Expected water consumption in 2010 based on actual expenditure of water fee in 2007

R | motle | pobh .
experditize o opeudie f hasewater | purchase waler boshl Water
MIOREOL hrfein | Epecdvatr | Epeever Bt Rty ) TP R .
. " ) walee fre in L i vibume based | volume based | household consamplicn | Cosummplion
Region | O | Distict | Woud | Viage 00 pricgin2010 | pricein 2010 } e |
plii i | 14620 it mboome | onkoone | {eaplta/ itdia (ier/eapitad | e
(] T ) SO 1 g | Cmont | Bt 'wl" W o
houseleld) - owsebold} | usebokd)
Mwinza | 206 [SENGEREMAChifunfulNyskahako] 36,0000 46000 438 L, S5t 182 146.35 5L
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8) Sustainable operation and maintenance by the beneficiaries

Facilities which to be constructed by Japanese Grant Aid require sustainable operation and

maintenance by the beneficiaries, Therefore, the beneficiary's capability will be examined.
a Items for operation and maintenance
The items for operation and maintenance are categorized as operational and technical:

+ Operational issues
i Village Water Committce
ii  Callection of O/M fee
iii Procurement of spare parts
iv  Procurement of chemicals
v Accounting
vi Hygiene education
vii Support by upper organization
¢+ Technical issues &
i Chemical dosage conirol
ii  Intake and distribution pump operation
iii Operation and maintenance of sedimentation basin

iv. Operation and maintenance of filtration system

b Current situation in NYAKAHAKO village

¢  Current situation of existing facility

There are one dug well and 15 spring facilities in NYAKAHAKO village, however the springs
dry up and are not used in the dry season with the exception of only three facilities. These water
sources utilize shallow dug well and surface water, therefore villagers hope to improve the poor

water quality of those facilities.

¢ Operational issues

i Village water committes (VWC)

VWC is composed 8 people (4 males and 4 females) and hold the meeting once a month.

The VWC discusses operation and maintenance of the existing facilities.
ii  Collection of O/M fee

The O/M fee is collected at the time of using facilities and is stored TSH 170,000 in a watex
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fund' at present.
iii Procurement of spare parls

Existing water sources are dug well and surface water which do not require any spare parts,

and therefore did not require procurement of spare parts.
iv  Procurement of chemicals
There is no correspond facility.
v Accounting
O/M fee is collected, however detail information is not provided.
vi Hygiene education

According to a questionnaire, villagers are aware of the dangers of water-borne disease,

however education on hygiene is not carried out.
vii Support by upper organization

DWE conducts regular inspection for the facililies twice a year,

¢ Technical issues

Regular inspection is conducted by DWE however the specialists are not required for simple

facilities,

c Evaluation of operation and maintenance, and required technical support in NYAKAHAKO

village

¢ Operational issues

Based on the efforts of the VWC to collect the O/M fee and conduct operations, NYAKAHAKO

village is deemed suitable to conduct operations for a public faucet scheme.

4+ Techuical issues

The technical issues related to operation and maintenance items that can be expected are

summarized in Table 2-31,

In principle, a water purifier system to be installed in this project is a slow filtration system
which is simple to operate, therefore, it would not require many special operation skills,
Nevertheless, it is necessary to make technical decisions on the suitable amount of chiorine to add,
timing and how much filtration sand to take off, In addition, change of water quality should be

monitored throughout the year. Therefore, for this kind of filtration system, it must be operated by

' Fund which establishing from water fee for purchasing spare parts and repairing cost
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technicians who have a fundamental understanding and received sufficient training. However,
VWC members did not have enough knowledge or experience on similar equipment, and thus it is

inadvisable to operate for this kind of filtration system on its own.
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Table 2-31: Technical issues related Operation and Mainlenance

Mahteranos tem Pumoss Maiteranco Datals Method Frequency Conduct by Comments
1 Waterquatty  |Tomantanwater  |Daily check items (Color, | To check souros water qually | 1 tie/ day | WAWC Milage water  {Reckire turbicky meter inhand
contrl qualtyanddedde  {Turbidity oonmmites)
dosageof i (Dlady check Rems Color, 1Ta check purified water qualty] 1 tima/ day W Focuira turbicity reter and resichial chioring meter b
Turbihty, resica hand
|chlorine
Regutar checkiterns  {To check sourte water qualty {4 tes/ vear | Ordlr toTaboratory  §To bowe wates qually baboratory of toassisnont
EOE (e
Bacteria, bactus ook 1Fo check puified water qualiy]  Ttime/ | Order tolaboratory  [To have water quality Jaboratory of to assian out
ockor, pH taste nitrate month SO0
[nirogen, nirite-réogen
Other drrkng water T check purfied water qualiy] 1 tme/ vear | Order inlaboratory  {To bave water qualiy kaboraicey of o assign out
standards 5008
Filng chlore Fvecokmbyodtonte | 1tme/cay | VWG, DWE |Compere wihthe sodm fymooheis, decyeass of
the chlorie with storage i little, but when filng it s
nocessary to mek, b addiion, at the tiea of the
chiorine inection rate, the deciion which considers
the fltuatbnof pawwater qualyth -
9 Fhiration tlant | Tomantanputied  {Volume contrelinthe  {Contred Viave Fitrationsneed | 1 fme/ day VW Daly attention i neaded for the prevention of coing
contro) water qualty Haclty /day) wpof the fitrafion sand
Chechwaterleveln A Tocheck sediventationtenk, | 1 e/ day WG Yeep stictly on everyday
fitration pond watef level
Discharga water for fitzation {1 time/ WG M
sand g tenance month
Chip off sand n 1~2om 11ime/ We More labor Js requied in compariaon with other work
month
Sand refiing Mantansand lhicknessat | 1tive/ §-2 WG OWE (NI
4o 13
Te kesp adecusato water | De-clting {tima/ 12 WG, DWE [ Tobs taken necessary action accordng to condiion
level 11 sedmentation years
pond
Provent algag bloom | Cleanivg of sadimertaton | as necessary WG DWE  Asfor seaweed prepagation n order to cbstruet
pond and inlake fitration function as much &s possa it is neoessary
1o prevent seaweed influx
3 iakeand Adeauate pump Start and step Operate generator and controly § tmef day YHC Nt
Distrbution Pump  {operation pare]
and Generator Contral n and oul water{ To check water witume and | 1 tive/ day WG Soecial attentionis peaded to contie! ttake wates
control wolume conirol Vaha volare acoordig Lo water flow in plast
hokse To-check nokse 1 time/ day We Keeo strctly on everyday .
Viratin To check viration 1 tive/ day We Keen striotly on everyday
Revohing speed Tocheck revong speed. | 1 time/ dlay WG Koep strictly on everyday
Water temoeratre T chack water temperature [ 1 thie/ cay WG {Keep strictly on everyclay
Overhaul Tocheck and replace spare | 1 time/ & WG, DWE Reauired out sourcrg
parts e | Actual workto be
asskngd
4. Dicharge volume| To check Leakage  |Control adbouate water | Tomeasure water voluma on | 1 tive/ day WG M
caniro) water, efficency pump  [volume dhstribution vohame meter
TUIFing and decide
chiiine dosage
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9) Conclusion

The consideration on the view of operational aspect, it is possible to be accomplished to operate and
maintain the facilities, However, on the view of technical aspect, it should be concluded that the
facilities are possible to be operated and maintained on the condition that the staffs who are competent to

make technical decisions take part in the tasks continuously.

As mentioned previously, given the current technical aspects of the target village, there is a complete
lack of qualified staff. Therefore, in order for the VWC to conduct operation and maintenance of the
public faucet scheme, they must -ﬂrst secure the desired staff. However, with few similar facilities in
Tanzania and even fewer qualified staff, it is difficult to acquire the necessary personnel. Furthermore,
from a financial point of view, even if VWC employs such staffs, their salary and other related expenses
would have to be reflected in the water fees. It is considered unlikely that the funds needed to employ
such staffs could be covered by the water fee that beneficiaries are able to pay in addition to other

operation expenses.

Therefore, the reasons given, there are significant difficulties in allocating full-time technicians for
operation of the said facility. Thus NYAKAHAKO is eliminated from the public faucet scheme and

instead will be given further consideration to be included in the hand pump well scheme,
{2) Seclection results

A summary of selection results are shown in table and the diagram.

Table 2-32: Selection resulls table of Public faucet scheme

Region Scheme 5\:1?:2:, IE()];};(:; Yield Q}z:ll:fircs Og;y::l’)i:f nf:;:fcizzgi Result
toject amount

NGAYA Lake Nil Yes Yes No - Han\g{ ;llmm
NYAMISWE Lake Nil Yes Yes No _ Ha“\f{é’ﬁ'ﬂlp
NYAKAHAKO Lake Nil Yes Yes Yes No Hﬂn\% :llllmp
Mwanza BUKONYO Lake Nil Yes Yes No . H“n‘;i] g?mp
BUSWELU Grouad it No _ _ — Hind Puiip
BUSONGO | hound Nil No - ~ _ Hand Pump
HUNGMALWA | Ground Nil No - — _ Hand Punip
Mara SARAGANA Ground Nil No - — _ Hand Puing
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2-2-2-2 Selection of Hand Pump Well facility point
(1) Detail of selection process
1) Other Projects planned by the other Donors in the target area

As a result of hearing to the MoWI and RWE in Mwanza and Mara regions, there is no other project in

the target villages,
2) Field survey

The geological map produced on the developinent study shows the geological conditions in the
Mwanza and Mara Regions (refer to the survey data). According to the map, geological formations
observed in the area can generally be divided into the three units by age. The target villages consist of
the above geological division depending on the geological survey in the field. The estimated drilling
points in the villages are selected in consideration of the aquifer units supposed on the development

study, given below.

« Stratem aquifer: unconfined, semi-confined aquifer at a depth range of 20-30m bgsl in
the decomposed (weathered) or secondary deposited Precambrian hard

rocks (mainly granite)

¢ Fissure water: semi-confined, confined aquifer at a depth range of 20-150m bgs! in the

fractures and fissures distributed in the hard rocks (mainly granite).

The target drilling points were selected based on suitable lineament indicating the tectonic line on the
geophysical map for groundwater development on the development study, and were expected to have
the potential to store groundwater, Site conditions of those points were confirmed by the field survey
directly this time. The results of the field survey showed that some points selected on the map may not

be suitable for drilling in terms of the items below:

i The points are very far from the center /main area of the village. It is estimated that the
villagers do not come to the wells (refer to the villager comments),

i The points are located behind the mountain and it is very difficult to access those points.
ili  The points are Yocated in the bottom of the valley and it is very difficult to access those points,

iv  Soft clay is distributed on the access road to the points and the ground conditions. are very
muddy even in dry season. There is no bypass route and would require extensive road
construction to create one.

v The points are very near the other water supply facilities.

In this study, adequate drilling points are selected in consideration of not only the tectonic lineament
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on the map, but the topography and geology in the field. Therefore, if some points are eliminaled by the

above reasons, it is very difficult to select alternative points in the villages,

The results of screening to select drilling points in the target villages based on the field survey are

given below, including the above conditions in terms of access:

Table 2-33: Selection result based on fleld survey

Region District Village Deep chucfst Selected Eliminated well
1D Name well Middle well | well number number

101 | Segoso 6 3 7 2

102 | Soita 5 2 6 1

103 | Isole 5 2 ] |

Sengerema 104 | Busckeseke 4 3 6 1

105 | Katoma 5 3 T }

166 | Magulukenda 6 2 7 1

107 | Nyancheche 5 4 7 2

Kwimba 108 | Mhuta 4 4 7 1

Mwanza Magu 102 | Kijereshi B 2 8 2

110 | Bugulala 5 6 7 4

111 | KASOTA 5 4 7 2

112 | Kamena 5 3 6 2

Geita 113 | Ndelema 3 7 7 3

114 | Nyashishima 2 3 5 )

115 | Bugogo 6 p 5 3

116 | lkina 2 3 5 2

117 | Ibende 7 6 9 4

Bunda F1& 1 Mcharo 4 1 4 !

119 | Shirorisimba 4 4 6 2

120 | Ryamisanga 6 2 6 2

Musoma 121 | Kisamwene 6 5 6 5

122 | Bugoji 7 3 7 3

123 | Isaba 3 7 7 3

124 | Nyankunguru 5 4 6 3

Tarime 125 | Kiwanji 4 1 5 0

Mara 126 | Bisarwi 3 5 6 2

127 | Kisumwa 2 3 5 0

128 | Nyankonge 2 3 5 0

Rorya 129 | Masike 5 6 6 5

130 | Bukama 4 7 5 6

131 | Oliyo 5 q & 3

132 | Tatwe 5 6 6 5

133 | BUSAWE 3 0 3 0

Serengeti 134 | Nyansurura 3 & ] 3

135 | Kebancha 4 3 5 2

Tatal 158 131 212 71
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3} Resuli of the water quality analysis

The water quality analyses for the existing deep tube wells in some of the target villages were
conducted and the results of the analyses are shown in Table 2-34, The concentration of Fluoride (F) in
the existing wells of Sotta, Isole, Shiroshimba and Oliyo villages exceeds the water quality standard of
this project shown in Table 2-5. It is likely that the high content of (F) is affected by the distribution of
Nyanzan metavolcanics” and dyke'™
Shiroshimba, the distribution of dyke in Isole probably, and the distribution of Nyanzan metavolcanics

in the upstream of Oliyo village. Therefore, the target wells which are near the existing wells indicating

high content of (F) are eliminated as shown in Table 2-35.

B Requested Hand Pump Well scheme (Including spring protection scheme)

Table 2-34: Results of the water quality analysis (Existing water source)

rock such as the distribution of Nyanzan formation'" in Sotta and

Table 2-35: Eliminated point based on water quality analysis

Reglon District Village Eliminated well (nos.)
Sotta 1
Mwanza Sengerema Tsole )
Mara Musoma Shiroshimba 2
Rorya Oliyo |
Total 6

Tr'msmutntmn molten rock which constitute of Nyanzan layer or transmutation effusive rock
Vettlc‘ll platy intrusive rock Same as Dyke rock
V' Lower part of Precambrian which distributed geologic stratum on 28 billion years ago at east Africa
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B Testing boreholes on the development study

Location and the results of yield test and water quality analysis of the five testing boreholes which are

regarded as successful boreholes constructed during the development study are shown as below,

Table 2-36: Location of wells constructed in the development study

Village Bore UTM .
Resion District hole , Northing Ye”fi
ID | Name Number|E2sting (m) (m) (ltr/min)
Geita 116 |1kina J-1 423,861] 9,647,130 15
Mwanza |Bunda 118 [Mcharo J-1 605,579 9,778,302 83
Misungwi 201 [Busongo J-1 493,339 9,653,902 58
Mara Musoma 210 |Saragana J-1 376,858 9,792,662 50
Musoma 210 |Saragana J-2 376,7231 9,792,527 93

Table 2-37. Results of water quality analysis for wells constructed In development study
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These five testing boreholes are in compliance with requirements for yield and water quality for hand
pump wells, Therefore, these boreholes will be used for this project and hand pumps shail be installed

and platforms shall be constructed in this project,
4) Selection result based on the geophysical prospecting results

Based on the geophysical survey results, the target points which agree with below 2 basic policies of

the Basic Design study were eliminated.
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1) the aquifer is located within 20m from the ground level, or

2)  the analysis result shows the second layer and third layer are thin and, additionally, encounter a

high resistance value.
Finally 57 of the 206 geophysical survey points ate eliminated.
5} Results of hydro-geological survey

The potential points for groundwater development are evaluaied based on the geological map and
groundwater availability map of the development study, geophysical survey of Basic Design Study and
in reference to the HESAWA (Health through Sanitation and Water) project by SIDA (Swedish
International Development Authority). The main aquifers considered as potential groundwater sources
are the decomposed Precambrian rock units (mainly secondary deposits or weathered granite from 20m
to 50m in depth from the surface) and granites, NYANZAN rock units (Precambrian rock units) (the

target stratum of fissure zone from 20m to 100m).

The character of the aquifer unit is based on the results of the development study and trial boreholes in

the Basic Design Study, as follows:

i  Potential (productive) aquifers can be divided into two types: 1) stratum aquifers in the
weathered or secondary deposits of Precambrian rock units (mainly granite) and 2) fracture
type aquifers,

ii  High yield areas or aquifers are not identified as a zone, but limited to certain locations,

iii There is quite a high variation of yicld by depth and type of aquifer.

iv. Granite is the main fissure water source and productive aquifer in the area.

v The static water level varies even in aquifers of the same geology.

The geology of well points in the target villages is classified by the geological structure in
consideration of the aquifer units, and the success rate of drilling is estimated as shown in Table 2-38 by

analyzing the existing drilling records,
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Table 2-38: Category of Geological formation and Expected boring success rate

. Expected | Relevant
Zone ' Description success number
rate of well

Itis very important to comprehend the large geological structure in the
area where granite is distributed, and to pay attention to the lineament
(a linear structure that reflects the possibility of a fault) of similar
structure with the large geological structure zone, The clear structure
comes up with the Fissure system and Shear zone. Whether to get the .
Zone 1 | groundwater or not will be decided based on the direction of dip of 85% 43
those faults reflecting this structure,

In reference to the data of SIDA, the success rate in those areas is 83%
(5 success wells /6 drilling wells: same as above)-88% (7wells
/8wells). The distribution of 20m weathered layer indicates high
potential for the possibility of development for groundwater,

The aquifer, so called RUNERE Aquifer, consists of colluvial
deposits (thickness 20-30m; secondary deposits of basement) and
Zone 2 | weathered granite (total thickness 40-60m). The success rate is 88% (7 85% Nil
wells/8 wells) The distribution of those strata is limited in the Mwanza '
and Mara Regions.

It is very important to comprehend the whole geological structure and
lineament clearly in the area of Precambrian rocks of the NYANZAN
System, Focus needs to be given to the geological structure of
Zone3 | diagonal / orthogonal faults, The stratum above the NYANZAN 20% 3
System is not distributed in the narrow valley distributing the
NYANZAN System. So the success rate is below 10-30% in reference
to the SIDA data.

The Contact zones between granite and NYANZAN System has a
high success rate. Probably the contact zones will be affected by the
Zone 4 | geological activities, The success rate is 50% (1 well/ 2wells) 75% 12
depending on the SIDA data and also JICA wells in SARAGANA are
successful 2wells/ 2wells),

It is important to pay attention to the Fissure system and Shear zone
reflecting the geological structure activities in the area of thick

Zone5 | weathered granite and colluvial deposits (coarse deposits). The 40% 65
success rate of those areas is 40% (2 wells/5 wells) in reference to the
SIDA data,
It is fairly easy to get the groundwater near the geological structure

Zone 6 | lines with dolerite dyke and alluvial deposits in the granite area. The 75% Nil

success rate is 75% (3 wells/4 wells) in reference to the SIDA data,

It is very important to comprehend the adequate geological structure
in case of the limited area of Fracture zone and the thin weathered 10% 8
granite. The success rate is below 10% (1 well/16 wells) in reference ¢
to the SIDA data,

It is necessary to pay attention to the diagonal / orthogonal lineament
against the lineament developing the strike of strata, and also to
Zone 8 | comprehend the conditions of Fissure zone fully in case of area of 50% 13
sediment rock of PALEQZOIC. The success rate is 50% (3 wells/6
wells) in reference to the SIDA data.

It is necessary to comprehend the adequate Fracture zone in the area of

Zone 7

Zone 9 | voleanic rock of NEOGENE. The success rate is 14% (1 well/7 wells) 14% 2
in SIDA date.
The contact zone between the volcanic rock of NEOGENE and

Zone 10 | granite has possibility to get the groundwater. It will be considered the 75% 2

access rate of 75%,

The contact zone between the METAGABBRO, METADOLERITE

Zone 11 | dyke and granite has possibility to get the groundwater. It will be 50% 1
considered the access rate of 50-75%. :

*Lineament is not synonymous with a fault structure, but a linear structure that reflects the possibility of a fault,
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The boreholes which success rates are less than 30% are eliminated from this project due to
proj

ineffective cost performance.

Screening result of requested Hand Pump Well scheme is shown as follows:

Table 2-38: Screening result of requested Hand Pump Well

Regon | District

Villapga

Request

Eliminated well

n

namg

Deep Well

Middle
Depth

Total

Other
praject

Field
survey

Water | Electrieal | Success

quality |Prospecting

rate

Total

Selected
Well
MNumber

Mwanza |Sengerema

101

Somso

102

Solta

103

Isole

104

Busekescke

103

Katoma

6

Magutukenda

107

Nyancheche

Kwimba

108

Mhula

Magu

109

Kijereshi

Geita

Lo

Bugulala

Kasota

112

Kamena

113
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114
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115
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11

Tkina
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Ibondo

Mara Bunda
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Ofeaftajwi ]| ojolol —] ol oo o] -l alo
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125
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Nyansurura

135

Kebancha
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The above average value of estimated success rate for target wells is 53.8% in evaluation of the

geological zoning.

B General plan of deep well with hand pump

General plan drawings of deep well with hand pump are shown in “2-2-3 Basic Design Drawing”,

6) Spring Protection

B Current conditions

The current condition of the existing springs at KASOTA and BUSAWE villages are shown as below,

2-48



Chapter 2 Contents of the Project

Photo 2-2: Current condition of existing spring at BUSAWE village
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Since a facility has already been constructed at a spring in BUSAWE village, the spring protection
schene shall be eliminated from this project. A spring protection scheme shall be planned at KASOTA

village.
B General plan of spring protéction
General plan drawings of spring protection are shown in “2-2-3 Basic Design Drawing”,
{2) Selection results

Selection was made originally requested hand pump well scheme with additional 41 locations.
Additional 41 locations are raised from eliminated 7 public faucet scheme which are selected based on

hiydro logically,

The selection results are summarized in Figure 2-16.
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Figure 2-16: Selection result of Hand Pump Wel | Scheme
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