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PREFACE

In response to the‘ regquest from the Government of the United
Republic of Tanzania, the Government of Japan decided to conduct the
study on the grandwater Development for Hanang, Singida Rural, Manyoni
and Igunga Districts in the United Republic of Tanzania and entrusted
the study to the Japan Internatioenal Cooperation Agency (JICA).

JICA sent to Tanzania a study team headed by Mr.Mitsuru YOSHIKAWA,
SANYU CONSULTANTS INC., and composed of staff members of SANYU
CONSULTANTS INC. and JAPAN ENGINEERING CONSULTANTS CO. LTD., two Ltimes
between March 1997 and August 1996.

The team held discussions with the officials concerned of the
Government of Tanzania, and conducted field surveys at the study area.
After the team returned to Japan, further studies were made and the
presenk report was prepared.

I hope that this report will contribute to the promotion of the
project and toe the enhancement of friendly relations between our two
countries.

I wish L0 express my sincere appreciation to the officials
concerned of the Government of thea United Republic of Tanzania for
their close cooperation extended to the team.

August,:1998

46?;@ ;Zéfi;b
Kimio Fujita
President
Japan International Cooperation Agency




August, 1998
Mr. Kimio Fujita
President
Japan International Cooperation Agency (JICA)
Tokyo, Japan

Decar Sir,
Lefter of Transmittal

We are pleased to submit to you the final report on the Study on the Groundwater
Development for Hanang, Singida Rural, Manyoni and Tgunga Districts in the Uaited
Republic of Tanzanmia. The report, during the course of the above-mentioned project
formation, has been given due consideration to the advice and suggestions of the authoritics
concerned of the Gevernment of Japan and your Agency, and to the comments made by the
Ministry of Water of the Government of the United Republic of Tanzania during technical
discussions on the draft final report which were held in Tanzania.

The existing water sources in the project arca are heavily reliant on dug wells,
water holes and other temporary waler sources with contaminated water qualily and
seasonally fluctuating water quantity, thus causing poor health conditions for the villagers
and heavy workload on women and children for water collection.

Tl‘llS prolecl is designed to supply clean and safe water to the vitlagers residing in
the 284 wllagcs aver the above four districts. One of the most important factors in the
sustainable development of the project is positive villagers’ participation in the project. The
success of the project depends on the creation of a favourable attitude toward the project an
the part of the users, the villagers themseives. Information and campaign programs on the
project, together wuh specific commilments of government support, should be provided for
the villagers in order to create a desire for the project prior to initiation of construction.

We wish to take this opportunily 10 €xpress our sincere gratitude to your Agency

and the Ministty of Foreign Affairs of the Government of Japan. We also wish lo cxpress our

deep gratitude to the Ministry of Water of the Government of the Unitcd Republic of
Tanzania for the close cooperation and assistance extended to us during our studies.

Very traly yours,

X < 4
= (1) Ak

Mituru  Yoshikawa
Leader of the Study Team






The Study on the Groundwater Pevelopment

For Hanang, Singida Rural, Manyoni and lgunga Districts

[n the United Republic of 'Tanzania

OUTLINE OF PROJECT PLAN

Y7 Current Siluation of The Study Area . T TTotalfMean
Region Arusha Singida Tabora 3 regions
District Hanang Singida Rural Manyoni Igunga 4 districls

Target Villages 13 129 72 50 284

Population(1997) 62,500 343,800 147,400 142,700 696,400

Coverage(%) 7 551 46 il 40

2.1 Targel Year 2001 2006 2016 | Total/Mcan

2.2 Seivice Population 789,000 895,0000 1,148,000 -

2.3 Targetl Covetage 60 30 100 -

ZAWater Facilitics 0 1w e R LTt e

(1) Borehole with Handpump 264 691 2,506 3,461
{2} Borchotle with Solar-pump 7 il 24 42
{3) Level-2 g 2 1 12
(4) Rehabilitation 36 37§ 970 1,381
(5) Charco Dam 64 127 272 463
Total 380 1206 3,773 5,359
A: Domestic Water Facilitics
(1) Facility Construction 4,751 23,244 79,496
(2) Procurement Conslruction 434 434 -
(3) Education & Traiotug 143 186 386
(4) Prajecl Monitoring 220 286 594
(5) Eungincering Scrvices 1,054 2,371 8,048
(6) Administration 580 1,305 4,426
{7) Contiagencics 1,218 2,739 9,285
Sub-total 13,400 30,5635 102,245 146,210
B3: Charco Dam ‘
(1) Facility Construction 3,853 7,645 16,374
(2) Engincering Services 385 765 1,638
(3) Administration 212 421 901
(4) Contingencics 445 383 1,892
4,895 9,714 20,805 35414
18,295 40,279 123,050 181,624
15%
16%
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EXECUTIVE SUMMARY

1. Introduction
1.1  Background

In order to cover all the population by safe water supply, the Government of
Tanzania launched in 1971 a 20-ycar water supply programme with the target year of
1990. The Government set forth a National Water Policy in 1991. The achicvement of
programme and policy has been lcft far behind the targel, and the target year was
extended to the year 2002, By 1993, only 67% of urban population and 46% of rural
peopte were reporled to be covered with water supply schemes. Being located in the
central highland, four districts of Hanang, Singida Rural, Manyoni and Igunga have been
suffered from waler shortage for domestic and livestock uscs. The water supply coverage
of those districts ranges as tow as 40%.

Under such circumstances, the Governmemt of Tanzania made a request in
Scptember, 1996 to the Government of Japan to extend ils technical cooperation
programme for “the Study on Groundwater Development for Hanang, Singida Rural,
Manyoni and Igunga Disiricts in the United Republic of Tanzania” (the Study}.

In response to the request, the Government of Japan decided to conduct the Study,
and dispatched a preparatory study team which was organised by Japan Intcrnational
(?onpcfalim Agency (JICA) to Tanzania in November 1996. The Ministry of Water of
the Goverament of Tanzania and the preparatory study team of JICA concluded the scope
of woark for the Study in November 1996.

in accordance with the scope of work concluded by the Ministry of Water and the
preparatory team, JICA organised another study tcam to conduct the Study. The study
team was sent to Tanzania to conduct ficld works in April 1997. Through the ficld works
and succceding planning works in Japan, the study tcam concluded the Study and

prepared the present report.

1.2 Objectives of the Study

The objectives of the Study as stipulated in the Scope of Work ar¢:
(i) to formutate groundwater development plans for rural water supplies
including rchabilitation plan of the existing facilitics, operation and

maintenance plan, and sanitation improvement plan; and



(ii)to transfer technology on planning, operation and maintenance methods

and skills to counterpant personnel in the course of the Study.

1.3  The Scope of the Study

The Study was implcmented in three phases over two years from 1997 1o 1998 as
given below:

Phase 1 Study: Prcliminary analysis and ficld survey in Tanzania;

Phase 2 Study: Pilot study in Tanzania;

Phasc 3 Study: Planning and cvaluation of praposed projcets in Japan.

1.4  The Study Area and Targel Villages

The Study area is administratively composcd of four districts extending over three
regions: Hamang district in Arusha region; Singida Rural and Manyoni districts in
Singida region and 1gunga district in Tabora region. The number of target villages is 284

as shown heclow:

T { Villages.
Region District No. of Targel Land Arca
Villages (sq.km)
Arusha Hanang 33 4,436
Singida Singida Rural 129 12,164
Manyoni 72 28,620
Tabora fgunga 50 6,788
Total 234 52,008

2. Tanzania in Overview
2.1 The Nalion

(Potitical and Administrative Sefups)

The exccutive of the United Republic consists of the president clected by
universal suffrage assisted by a vice president, a Prime Minister and a cabinet of
ministers. The cabinet of minister is composed of four minisiers of state and 19 ministers
who are responsible for the ministrics. Tanzania mainland is divided into 20 regions and
87 districts. The district is further divided into several divisions, wards and villages.

The Ministry of Waier (MOW), which is the counterpart agency of the present
Study, is responsible for ensuring proper and cfficicat development of water resources

for enhanced socio-cconomic development through provision of ¢lean, safe and adequale



water and wastewater disposal. The MOW operates through two scivice divisions and
three operational divisions. Three sections were {ransformed to scmi-autonomous
agencics. The MOW consists of samc 590 staff and 1,280 employees. The expenditure
budgel of MOW for 1997/98 was Tsh 10,000 million or US$ 15.8 million.

(Population) _
According to the latest census in 1988, the total population of Tanzania was 23.1
millions showing annval growth rate of 3.0 % during the current decade. Other

demographic indicators in 1983 are as follows:

- Paputation under 15 years (%) 46
- Infant mortality rate per 1000 live bisth ¢ 115
- Undcr five's mortality rate per 1000 live birth @ 191
- Crude death rate per 1000 population : 15
- Life expcctancy at birth (total) : 50
- Crude birth rate per 1000 population : 46

2.2 National Economy

{Gross Domestic Product)

The GDP al factor cost as of 1994 was estimated at Tsh 1,660 billions.

(Agricultore)

The agriculture is the main stay of Tanzania’s cconomy. It employs some 30% of
tahour population and accounts over 50% of GDP at factor cost and 75% of [orcign
exchange carnings. Livestock plays also an important role in the rural economy of
Tanzania and is increasing importance in the commercial sector. The livestock sector

accounts 25% of agricultural GDP.

(Trade)

The trade sector contributes dircctly to the national economy accounting [or some
15% of total GDP and employing over 25% of the active labour force. The value of
exporis has over US$ 435 mitlions per annum during 1991/92 to 1993/94 period. While,
imporis averaged around US$ 1,500 millions during the same period.

2.3 Land and Climaic

(Land)
Tanzania occupies a tand arca of some 945,000 sq.km inclusive of some 60,000
sq.km of inland water arca. Mt. Kilimanjaro, which is the highest peak of Africa, rises to

the clevation of 5,895 m. Most of its land lics higher than the clevation of 1,000 m



excepl the coastal belt and Tanganyika basin. A distinct feature of Tanzania is the rift
vallcys in many placcs.

(Climate)

The major climatic feature of Tanzania is (he long dry spcll from May to October
followed by a period of low rainfall. The normal annual rainfalls in Dar ¢s Salaam,
Dodoma, Tabora and Mwanza are 1,124 mm, 567 mm, 96! mm and 1,077 mm
respectively. The maximum monthly mean {emperatures in Dar ¢s Salaam, Dodoma and
Tabora are 32.1°C, 26.5°C and 32.3°C respectively. The minimum monthy mcan

temperatures in the same places above are 18.1°C, 15.4°C and 13.6 “C respectively.

2.4  Geology

The oldest rocks in the Tanzanian territory arc those belonging to Dodoman
System which occupics the west-central region. In the north-west the volcanics and
quarizite of Nyanzian System arc supposed to be deposited upon Dodoman rocks. In the
cast are rocks of the Usagaran System. On the wesl is a complementary bell consisting of
rocks of thc Ubemdian System. The rocks of these tree systems belong to Archaean
group. The Karagwe-Ankelean System in the lale Precambrian to Palaeozoic ages is
located along western border of the lerritory. The Bukoban System in the same age
extends in a belt from Uganda border to Lake Tanganyika. '

Following the closc of the Bukoban timces, there was a long interval before the
deposition of the rocks of Kaloo age. Marine rocks from Jurassic to Quaternary ages
occupy a belt of limited width adjacent 1o the present coast-line. Contemporaneous with
marine scdiment in the cast, there was accumulation of infand terrestrial deposit of
various kinds. During the late Cenozoic, in the more stable areas of the centre and north,
beds of limestone, silt and terrestrial sediments werc accompanicd rift-faul!ing
movemeint.

Commencing probably in latc Cretaceous age, there was volcanic activity,
associated apparently with rift-faulting movements. In the north it extended from Mis.

Hanang to Kilimanjaro and northward into Kenya.

2.5 National Plans

(Rolling Plan and Forward Budget)

The Government seplaced the former system of a five-year plan and annusal plans
by the Rolling Plan and Forward Budget (RPFB). The RPFB aims at cconomic reform.
The year 1993/94 was the cight year since the initiation of policy, and institutional

rcforms aimed at revilalising the national cconomy. As the result of those reforms, the



cconomy has cmerged from the stagnation of the early 1980s. However, the state of

cconomy remains far from satisfactory.

(Rural Water Supply Programme and National Water Policy)

The Gavernment declared in 1970 a 20-year rural water supply programme (1971-
1990). The programme aimed at achicving 100% coverage within 400 m of cach
houschold. The programme attracted a number of external support agencies and started
with the preparation of regional water master plans. By the year 1982, a total of 16
regions were covered by its own water master plan.

By revicwing the programme in 1986, however, it became evident that only 42%
of the rural population and 65% of urban population had acccss to safe and potable water
supply; and the targets sct for 1991 could not be met. In considcration of the
achicvement of rural water supply programme, the Government launched the National
Water Policy in 1991,

2.6 Current Sifuation of Water Sector

Since the commencement of 20-year rural water supply progiamme in 1971 the
government implemeated a number of rural water schemes under the coopcration of
donor organisations and NGOs. In the rural water supply sub-sector, it was estimated in
1993 that some 9.7 million or 46% people out of the total rural population of some 21.1
million were being served with clean water. in the urban watcr supply sub-sector, it was
ostimated in 1993 that some 3.3 million or 67% population out of a total 4.9 million

pcople in urban arcas received clean water.
3. Hydrogeology and Grouadwatcr

3.1 Geography and Geomorphology

The Study arca lics on the Central Plateau of the country between the latitude
4°05° and 7°50° south and between fongitude 33°20° and 35°40° cast. The study arca
occupics an arca of some 52,000 sq. km.

The Study area consists mainly of vast undulating penreplain made during mid-
Tertiary called “African Surface”, and which makes up the greater part of Central Platcau
extending from Lake Victoria to Mbeya Rang. Another distinct topographic featurc is
some ranges of rift vallcys formed by faulting during the Ncogene deforming this

pencplain surface.



3.2 Soils, Vegelation and Land-use¢

The soils in the Study arca can be divided broadly into four groups; platcau soil,
tred carth, non-iateritised red earth and plains soils. Larger tracts of the arca arc virtually
apen plain or grasstands. Low land such as Wembere and Bahi depressions is
characteriscd cither by open grassland or semi-open acasia-baobab bush. Large tracis of
land are cultivated and arc planted mainly maize. Grazing of cattle, sheep and goats are

common through the study arca.

3.3 Meteorelogy and Hydrolegy

The meicorological stations in the Study arca arc at Singida Airport and Manyoni
in Singida region; and Sckenke in Jgunga district. The daily records on rainfall, air
temperature, refative humidity, pan evaporation, sunshinc hour and wind-run are
available from the stations covering period since 1970 to date.

The rain falls concentrate in the six month period from November to April. The
averaged annual rainfall is in between 612 mm and 876 mm. The annual mcan
temperalure in the area is 22.9°C. The annual mean relative humidity in the area is 77.4%.
The averaged annual pan cvaporation is 2,344 mm over the area. The averaged annuat
sunshine hours are some 7.7 hr/day. The wind-runr records in an annual averaged daily
mean show some 220 km/day (2.5 m/sec).

The drainage system of the Study area is characteriscd by the Wembere-Manonga
system, the Mponde-Bubu and the Ruaha systcms. The annual average runolf depths
ohserved at three gauging stations are 230 mm, 8 mm and 14 mm. The runoff coc[ficicnts
range from 0.26 to 0.01.

34 Geology

Granitic rocks of Archean Group underlie the majority of the Study arca. The rest
part of the arca is underlain by mctamorphosed sedimentary rocks of Archean Group
such as Nyansian System in the northern Igunga disirict and the northern Singida Rural
district and Dodoman System in the southern Manyoni district. Lower plains located on
Wembere and Bahi basins and others extending to another rift valteys and Kilimatinde

surface are underlain by younger sediments in Pleistocene-Holocene age.

3.5 Ilydrogcology and Groundwatcer

{Existing Borchole Record)
Some 287 borehole records rclated to the targel villages are available from

Regional Water Engineer’s Offices. Out of them, the locations and current situations of



137 borcholes were confirmed by the Study Tcam through the inventory survey on fhe
existing water supply facilitics. Only 46 borcholes arc still working. The averaged
dimensions of recorded borcholes are 93 m in depth, 20.8 m in static water level and 6.6
m*/hr in yicld.

{Geophysical Soundings)

The geophysical soundings werc conducicd by the Study Team adopting the
clectro-magnetic (EM) and resistivity methods. Total number of observatory points were
12,190 for EM and 718 for respeciively. The apparent resistivity of layers are, in general,
very low ranging from scveral to several hundreds ohm-m reflecting a low resistivily in
the superficial saline condition over the arca. The EM sounding was effeclive to detect a
low resistivity fracture zonc where is covered by thin superficial sediments. It is not so

effcctive in an area where covered by thick superficial.

(Test Drilling)

The test drilling of borcholes was conducted in the Study by a tocal drilling
contractor for purposcs of confirming the groundwater potential under the framework of
the pilot study. Borehole sites were setected in 10 pilot villages within four districts. Out
of 10 borcholes drilled, two holes were dry and onc was called off duc to hecavy
collapsing of hole wall. The yiclds of seven boreholes completed show 6.2 m'/hr on an

average.

{(Hydrogeological Map)

Hydrogeological maps were prepared covering the target village. The maps were
compiled basing on the existing gcolngical maps and the result of interpretation of
satcllite imageries and acrial photographs. They give geological data and information
inclusive of the hydrogeological units, geological structures such as faults and rift
vallcys, the location of cxisting and test porcholes, statistic level and quality of

groundwater and others related to the hydrogeology of the Study arca.

(Productive Aquifers)

The major hydrological units and productive aquiter systems in the Study arca are
shown on hydrogeological maps with summary of groundwatcr potential. The major
productive aquifers which yicld several m*/hr or more of waler in appropriate qualily are
identified in the fractured and weathered granite formations at around 100-m depth. The
borchole successful rates by hydrogeological unit range from 70 to 85 %, with the
average of 80 %.



(Groundwater)

According to the borchole records, the static waler fevel in the Study area are, in
general, 12 m 1o 24 m below the ground. In some vitlages nearby fault cscarpments in
Hanang, Singida Rurat and Manyioni districts, the static watet level in borchole is
supposed to be 40 m or more which is deeper than the limit of application of handpump.

The water quality survey was carried out for 734 water samples collected from
different water sources in 284 target villages. In situ and laboratory analysis were
conducted 1o cover 12 items inclusive of EC, pH and colon bacillus.

67% of borchole water have EC valuc of 100 mS/m or more, whereas 25 9% of
water samples from dug-well, water-hole, charco dam and houschold containcr shown
EC value of aver 100 mS/m.

Colon bacillus was undoubtedly obscrved over some 50% of water-holes and
charco dams, 33% of dug-wells and 15% of boreholes. Water coliceted from 453
houschold containers were identified that the contamination by colon bacillus takes place

in the water sources as well as during the colleciion and stock processes.

(Groundwaler Resource)

‘The water balance analysis was examined to grasp the development poteatiality of
groundwater. The ratc of annuat groundwater recharge of the Study arca (52,000 km'’) is
cstimated as the minimum extent at one % of the annual rainfali (say 600 mm/a). The
groundwater is rechargeable o some 312 MCM/a, whereas the water demand of the area
in the year of 2016 is estimated at the maximum cxtentl at 57 MCM/a, 18% of above
annual groundwater recharge. Thus, the groundwater resource of the arc scems to be

good cnough to meet the demand for the socio-cconomic use in foresecable future.

4. Targel Villages

4.1  Administrative Setup
The Study arca covers four districts of Hanang. Singida Rural, Manyoni and Igunga.
The districts are administeatively divided into divisions, wards and villages. The Study area

comprises of 19 divisions, 82 wards and 284 villages,

4.2 Existing Waicr Supply Projects

(Water Master Plan of Arusha Region)

The interim water master plan of Arusha region was formulated in 1993. The plan aimed
to provide by the year 2012, water schemes to cover about 76% of total population in Hanang
dislrict.



(Water Master I'lan of Tabora Region) .

The water master plan of Tabora region was made in 1978. The master plan contents the
cvatuation of water resources and water demand; the analyses on hydrology and water quality;
survey on the cxisting water schemes and sources; and preparation of engineering
reccommendations for construction of rural water supplics. Out of 23 priority villages

recommended, four villages are overlapped with the target villages of the present Study.

(Activities of NGOs)

The NGOs such as ‘TCRS, CPPS, CARITAS, CBCH, CDTF and ADRA cngage in rural
development activities inclusive of water supply schemes. TCRS and CPPS and Caritus
provided already some 730 water schemes. The above NGOs plan 1o conduct their further
activities.

4,3 Inventory of Targel Villages

{Melhodoldgy)

The inventory survey covered all the 284 target villages and 4,489 sample houscholds
within the target villages. The village survey included gencral profiles of villages,
administrative sclup, cconomic activitics, gender division of labour, cumrent water supplics,
public hcalth and health education and others. And the sample houschold survey covered
houschold information, currcnt water supply, water required, heatth and sanitation, gender

issucs and willingness to pay for water.

(Vitlage laventory)

The total population of the 284 target villages was 692,538 as of 1996. The village
population ranges from 410 at Kitanula village, Manyoni disirict to 8,258 at itigi village,
Manyoni district; 2,439 per village on an average.

Out of 284 targel villages 278 villages have organised a Village Water Committce
(VWC) and similarly 241 villages have established a Viilage Water Fund (VWF). The total
numbers of VWC’s member are 1,834 persons with an average of 6.6 persons per VWC. The
scats of women members are less than hall of the VWC membors in 102 villages. The total
VWTFs amount i¢ Tsh 132,000 pcr VWF.

There are 191 of health lacilities including hospitals, health centres, mother and child
health clinics and dispensarics. 283 villages have organised a Village Health Committee. Fhere
arc 257 primary schools with a total enrolment of about 103,000 pupils. The clements of
hygiene cducation are taught under the health subjoct and domeslic science and science

(Rutrition) subject in most of the primary schools.



(Sample Houschold Survey)

A total of 4,489 respondents were intervicwed using questionnaires. The sitvation of
current water supplics in the Study area is given as the weighted average of the four districts as
follows:

- Distance (o water sources : 31km

- Time for water collection : 1.8 hows

- Number of persons for walter collection: 2.4 persons

- Daily frequency 1 2.4 times

- Tolal time spent for water collection @ 10.4 hours/dayfhouschold
- Volume of watcr collected per day ¢ 4.1 bucketful

- Watet consumption rale : 1201cd

The interviewees have responded to 1he question "How much will you pay for water if
water for domestic use with good quality is provided throughout the year?". The weighted
average is Tsh 81.5/bucketful (Tsh 4.1/1it) for the whole Study area.

The incidences of top five discascs in the Study arca arc 81% for malaria, 56% for
diafrrhoca, 45% for typhoid, 319 for skin discases and 30% for worms infestation. An annual
medical expenditure por houschold is Tsh 23,000 or USS 37 on an average.

{Houschold Economy)

In the Study area, houscholds usually engage in two or more kinds of economic
activitics. The pereentage ol houscholds by their econamic activities are 100% of growing crops,
78% of livestock raising, 33% of commerce and 119 of others. The average annual houschold

income worked out to Tsh 410,276 or US$ 449. The median of the houschold income is Tsh
245,000 or USS 392,

(Gender Essues and WID)

In the Study area, women have to take responsibilities for most of work in agriculture
and for all houschold aclivities. Being mostly farmers, the division of labour between men and
wonien is quite unequal. Overall picture connotes the facts that women in most of the villages
have been deprived of their basic human rights. The majority of women are poor, who are being
exploiled as agricultural producess involved in {ood and cash crop production. Women do all
houschold activitics, and they do not have any access and control ever resources. They are not
even invelved fully in decision making structures at different levels of the society.

In the Study area, a very smatl portion (10 to 26%) of women are members of
women groups. The sample houschold survey showed that most (66% or morc) of women

interviewed are not aware of any {raining programmes to be provided to women groups



on how to run income gencrating activitics. Women in all villages do not have access and
control over available resources. As a result, women can not carry out production
activitics effectively. The basic faet is that when farm products are sold, it is men who
have contral over cash moncy oblained.

Although the Government has issued various policy dircetives to cnsute increased
participation of women in decision making, women in the Study arca are not equally
represented like men in the decision making structures at difterent levels. The sample houschold

survey tevealed that very few (some 30%) women have ever participated in village mectings.

(Village Type)
Four paramcters were selected in order to provide the representative indices of the
characteristics of individual target village. They include: village population, average annual

houschotd income, number of livestock and current waler service coverage.

+ Vitlage Population
The village population of 284 target villages was classilicd into four equal number of
village groups (71 cach), namely A (3,000 population and over}), B (2;200 o 2,999 population),
C (1,600 10 2,199 population) and D (410 to 1,599 population). Majority (some 60%) of villages
in Singida Rura! and lgunga districts is in A and B categorics. While, the majority (60 to 70%)
of villages in Hanang and Manyoni districts is in C and D categorics.

+ Annual Heusehold Income
The aannuval houschold income groups are classificd into four equal number of village
groups (71 cach), namely A (Tsh 410,000 and aver), B (Tsh 308,000 to 409,000), C (Tsh
205,000 to 307,000) and D (tess than Tsh 205,000. The majority of villages in Singida Rurai
district is in A and B categorics. The majotity in Igunga district is in B and C categorics. While,
the majotity of villages in Hanang and Manyoni is in C and D categorics.
* Livestock
The livestock unil per capita are classified into four equal number of village groups,
namely A (1.36 unit and over), B (0.80 to 1.35 unit), C (0.55 t0 0.79 unit) and D (Jess than 0.54
unit). The majority of villages in Hanang, Manyoni and igunga districts is in A and B categorics.
The majorily in Singida Rura$ district is in C and D categorics.
+ Current Water Supply
The service coverage groups are classificd into four village groups, namely A (100%
coverage), B (50% (o 99% coverage), C (10% to 49% coverage) and D (0% coverage). It is
clear that service coverage of 54 villages is 100% and that of 94 villages is 0%. Villages of 27%
in Singida Rural, 19% in Manyoni and 10% in Igunga arc 100% coverage. While, villages of
889 in Hanang district, 29% in Singida and 37% in Manyoni are 0% coverage.

-



4.4  Inventory of Existing Water Supply Facilities

The inventory survey on the existing waler facilitics over 284 target villages was
conducted by the Study Tecam. The rural population in the target villages depend upon
some 1,400 water sources, of which 107 or 8% sources are out of opceration. The cxisting
water sources include water-holes (627 or 45%), dug-wells (506 or 36%}, borcholes (170
or 12%), charcos (67 or 5%) and others such as springs and other sources (130 or 2%).
The water supply coverage by borchole and dug-welt systems as of 1997 was cstimated at 40%
over the Study area.

4.5 Pitot Study

(Ohjectives of the Pilot Siudy)

The pilot study was conducted in order to identily an actual situation of the user’s
participation in the water scheme. The pilot project was composed of the new construction and
rehabililation of water facilifics at two scrvice tevels, L-1 and L-2; the mobilisation, education

and training of users; and the monitoring of the pilot project after completion of the construction
work.

{Pilot Project)

29 candidate villages were sclected in consideration of geographical distribution, types
of cxisling water facititics and fevels of currcnt water scrvices. Finally, 13 villages were
warrantcd for the implemcntation of the pilot siudy.

Tesl drilling was conducted at 10 pilot village. Two (est boreholes al Ishponga
and Nguriti vitlages were dry. The test borchole drilled at lgurubi village was
cncountered with cellapse of borchole walls and the complction of hole was finally
callcdloﬁ. The rehabilitation works of the existing facilities at Mang’onyi village was to
replace the cngine with new one. After several days since the pump was operated, the
pump-shall was broken down; and the pilot project was suspended. Finally, the pilot

study at ninc villages has been implemented.
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Pilot Villages and Construction YWorks.

Districl Yillage ‘Types of Works and Service Level
Hanang Bassodesh New consiruction : BH, L-1
Ishponga New construction : BH, L-1
Mara New constiuction : BH, L-1
Maskaroda New consiruction : BH, L-1
Singida Choda New conslruction : BH, L-1
Rural Nkuhi New construction : BH, L-2
Mang'onyi Rchabilitation :BH, L-2
Manyoni Doroto Rchabilitation : BH, L-2
Chikola New construetion : BH, L-2
Mpapa New constsuction : BH, L-)
{gunga Ndembezi Rehabilitation  : DW, L-}
fgurubj New construction : BH, L-2
Nguriti New conslruction : BH, L-1

Notcs: BH; Borchole, DW; Dug-well

(Participatory Rural Appraisal)

The participatory rural appraisal (PRA) was carried out at the 13 pitot villages in order
to inform the villagers of the proposed pilot study and implcmentation procedures of the study,
as well as o claborate on their responsibilitics as regards the pilot study and hence get fecdback
on their preparedness and willingness actively to participale in the study.

PRA has revealed the fact that in all the 13 pilot villages, water is a major preblem and
it alfeets the overall socio-economic development of the villagers. Women are the most aftected
group as far as water problems are concerned as they have overall tesponsibilities of providing
water for domestic use at their houses. Although the villagers are eager 10 develop their village
water schemes, very fow are aware of their responsibilitics as regards planning, implementation
and management of their own village water projects.

Most of villagers keep livestock. Almost 90% of the villagers were very much
concerned about watcr for their livestock. Gender awareness in all the pilot villages needs to be

promoted as it appeared to be lagging behind.

(Training and Sensilisation of Villagers)

Draft training materials were prepared for use at the pitot villages. The materials were
revised for use at the target villages after consideration of the resulls of the trials. The training
matetials comain three major subjects related to rural water supplies: health and environmentat

sanitation; management of the rural water supply projects; and geader awarencss.
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Two teams of task forces were organiscd. Each tcam consisted of thrce facilitators
qualified in the ficld of health and environmental sanilation; management of the rural water
supply projects; and gender issucs, District officers concerned were invited to join in the
programme. Participatory mcthodologics wete used in conducting the training programme with
a vicew of cnabling the participants to apply their own experiences and knowledge in discussing
dilfercnt subjects presented. Mcethodologics used included role plays, story-telling, geoup work
and plenary discussions. Application of these participatory training methods proved to be
clficient as it creates quick and better understanding of subjects discussed by the participants.

Lessons Learnt from the implementation of the programme are; (i) the importance of
being sclf geliant; (ii)} cooperation between different actors; (iii) factors affccling
cffective community participation; (iv) village water fund; (v) water fces and (vi) gendcr

division of labour.

(Monitoring)

‘The monitoring and evaluation of the pilol projcct management was conducted by the
monitoring teams in February and May/June in 1998. The outcomes of the monitoring are as
follows:

- All villages expressed their satisfactory in the quality of water.

- Of newly construclted scven borcholes, four borcholes wese handed over to villages

with the watcr right; other three boreholes are scheduted to be transferred 1o villages

on completion of repair works.

Women share more than half of the seats in the village water committees in four
villages.

'

Six villages organised the water users’ groups on the basis of sub-village as proposed
in the Study.

Five viltapes fixed their water-fees, of which three villages have reasonable rates to
meet O&M requirement.

Water leakage in two villages was solved in August 1998 by providing cnginecring

services by the district water engineer’s office.

5. Project Plan
5.1  Basic Strategy and Crileria

{Basic Strategy)
The major objective of the project is set forth 1o provide safe and stable water,
casity accessible, in quantitics adequate for domestic use of the rural population in the

Study arca. In consideration of the huge size of service population in the project and
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possible cxtent of avaitable resource, the “some for ail” principle is proposed to be taken

into the basic strategy for the project formulation.

(Planning and Design Criteria)
+ Targel Year

The Study has applied a 20 ycar design period with the short-term target year in
2001, mid-term target year in 2006 and long-term target year in 2016..

+ Water Consumption Rate
The Study proposes the following design domeslic water consumption rates of 20
led for the short- and mid-term largel and 30 led for the long-tern target. The water

consumption of livestock is 25 litter per livestock unit per day as designed by the
Ministry of Water.

* Waler Source

The water saurce facilities to cxlract groundwater are boreholes and dug-wells for

the domestic use. The Stady proposes 1o provide small dams (charcos) as the watcer
source facifitics for livestock use.

» Level of Service

Two scrvice tevels will be provided in the proposed projects: service level-1(L-1)
and service level-2(L-2). The service tevel-1 provides a water point (point source) such
as a dug-well protected by lining with a pump or a borchole with a pump, but no water
distribution system. The scrvice level-2 provides a water source of borehole fitted with

an cagine-driven pump and a simple distribution system with a few public taps.
+ Design Coverage by Targel Year
The design waltcr supply coverage over the Study arca will be 60 % in the year
2001, 80 % in the ycar 2006 and 100 % in the ycar 2016.
* O&M Plan and User’s Participation
The O&M plan in the project will be formulated in consideration of: (i)
involvement of communities; (ii) governmental intervention; (iii) cstablishment of watcr

user’s group under the village water committee; and (iv) an appropriate water fees
affaordable to uscers.

- Design of Pumps
The water facilitics are 1o be designed as simple, trouble-{ree operation, and be
capablc to be operated and maintaincd by village technicians. The parts required for the

repaiting and replacement of cquipment are to be readily available from the necarest
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market. The pumps required for the projeet arce sclected among handpump, engine-driven
pump, wind- or solar-pump apprepriate to the facility type.

5.2 Waler Sourcece Development Plan

(PPopulation Growth Rate and Projection of Service Population)

* Populalion Growlh Rate
The following annual population growth rates are proposcd to cstimate the future

population in the Study Arca:

Annual Population Growth Rate (%)
District 1997 - 2001  2002- 2006 2007 - 2016
Hanang 3.36 332 3.24
Singida Rural 2.97 2.93 2.85
Manyoni 2.85 2.81 2.73
Igunga 0.71 0.71 0.1

+ Projeclion of Service Poputalion
T he total population in the Study Arca is projected to increasc from 696,311 in
1997 to 1,148,000 in 2016, heing about 1.6 times of the current population,

(Allocation of Facilitics)

The project will provide 3,515 of new water soutce facilitics: 280 facilities for the
shori-term target (2001}, 704 facilities for the mid-term target (2006) and 2,531 facilitics
for the long-term target (2016} as given in the following tabte 1.
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Table 1 Summary of Facilities Allocation (Ncw Construction)

District |

Facilities 'i‘arget Year flanang  Singida Ruratl  Manyoni Igunga Total
Borehole with {2001 45 106 59 54 264
handpump 2006 100 317 147 127 691
1y fams G e sss| 312|206
o | sebagnd | gsal e 6] s 3ae
Borchole with [ 2001 i 4 2 2 9
Eogine-pump 12006 - 2 - - 2
(2 ! !
o2 e
Rorchole with | 2001 - 4 3 - 7
Solar System | 2006 - 7 4 - 11
-1y 12016 =y A R DU
i | Subata sl e e
46 114 64 56 280
Total 100 326 151 127 704
| | 340 1,257 562 372 2,531
- Gaatoll T ase| iew| om0 sss|asis

5.3 Facility Plan
{Design of Borehole)

+ Design of Borehole

The average depth of praject borehales is designed to be 100 oy 40 m of soft
formation and 60 m of bed-rock formation. The size of permanent casing and screen
pipes is 100 mm (4 inches) for a handpump horchole and 150 mm (6 inches) for an

engine-pump and solar-pump borchole.

(Pumping Facilities})

+ Handpump
The specifications and application ol handpump for deep well arc as follows:
- Actual pumping volume : 720 litre/hr (at 30m deep of water level)
- Limit of pumping depth : 40m
- Opcration hour S 12 hr/day
- Pumping water per day  : 8,640 'lilrc/day
- Scrvice population : 430 (at 20 litre/capita/day)
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: 290 (at 30 litre/capita/day)

* Engince-pump and Wind-pump
Borchole pumps of a vertical turbine type and a dicsel enginc as the prime mover
of pumps are reccommendable for the project because most of the existing water facilities
in and around the Study arca arc of these types.
Preliminary study made by the Study tcam revealed that the wind-pumps arc not
recommended due to wind conditions prevailing in the Study arca.

+ Solar-pump System

In view of the sunshine condition of the Study arca and performance {scrvice
population: 900), the solar-pump is rccommendable to those villages where any
handpump is not applicable duc to deep groundwater level and its population size is
smaller than the affordability of L-2 system (service population: 4,500).

{(Design of L-2 System)

L-2 system is proposed for the villages which mcel the conditions that (i) the
service population to be covered by a new facility is morc than around 4,500; and (i)
possible yicld of borchole meet the water requircment. In consideration of the service
population and possible borchole yield, the L-2 system will be adopted to 12 villages: 2
in Hanang district, 6 in Singida Rural district, 2 in Manyoni district and 2 in Igunga
district.

{Dcsiga of Charco Dam)

The topography of the Study arca is characterised by open, rolling, er Hallish
plains where well defined streams and valleys are scarce. Given the rainfall conditions
prevailing in the arca, it is estimated that 1,000 livestock units could be raised with one
standard charco dam with a storage capacity of 6,800 m’. 463 charco dams in total over

the Study area will be constructed: 64 dams by 2001, 127 dams by 2006 and 272 dams by
2016.

{Facility Rehabilitation Plan)

The rehabilitation plan includes replacement of the equipment for the facilitics
which are out of usc duc to mechanical rcason, feplacement of the equipment for the
facilitics which are in usc bul are aged, and reconstruction of dug-wells.

253 walter facilities will be rchabilitated by the year 2001: 238 -1 facilitics and
15 L.-2 facilitics.
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54  Equipment Procurcment IMan

In order to cnhance the activities of the district water engincer’s offices, the
procuremeni of cquipment for usc of operation and maintenance of the rural waltcr

facilitics is proposed as shown beliow:

Equipment Quantity Remarks
Pickup trucks 7 4WD
Workshop equipment 5
Walter qualitly kits S
Office cquipment 4
Tools 10 for local mechanic

8.5  Sanitary Improvement Plan

{Introduction) ‘

The proposals for Health Sector Reform stipulate that although the policy
formation and provision of specific heaith sector guidelines will continue to be vested in
the Ministry of Health, greater cmphasis should now be moved towards the district tevel,
and cventually it should go down o the level of the village where health activities need
10 be boosted,

One way to help the villagers to have [ull say as rcgards their health and
environmental sanitation is to prepare educational materials for villagers and for usc in

primary schools by teachers and pupils.

(Waler and Environmenial Sanilalio'n)

The development ciforts in providing safe and clean water have been given strong
cmphasis. However, past experiences have shown that provision of safe and clean water
alone was not sufficient to assist in an improvement of cnvironmental sanitation of
houschold as well as community. Therefore, integration of sanitation and water is a

positive approach to effective utilisation of water reseurces for improved quality of lile.

{(Water, Environmental Sanitation and Health)

[t is imperative to address the relationship between water, cnvironmental
sanitation and health. This can be done in the following manncr; to inform individuals,
houscholds and the community as a whole on how to cnjoy better health through proper
water use and environmental sanitation; and to assist individuals, houscholds and the

community as a whole to adopt the concept.
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{(Prevention of Waler Related Diseases)
Prevention of water related discases is based on proper human waste disposal;
water collection and transporfation; watcr storage, and proper hygiene habit of

individuals, hovscholds and community.

{(Sanitation)

Scveral discases can be prevented by hygicnic habits such as washing hands with
soap and water after contact with facces and before handling food. Children often put
thcir hands into their mouths. Therefore, it is imporfant to wash a child’s hands,
especially before giving food. People can get sick from cating diny food. They can
protect themselves from discasces by taking measures. Utensils should be washed with
clean waler; be dricd with clcan cloth or be put on a dish rack to dry in the sun or wind
so as to prevent flies from landing on them,

From the findings rcgarding sanitary conditions in the Study arca, there is a need
to do an cffort to improve the environmental sanitation to improve the health conditions

of the members of the community.

(Hygiene Fducation)

To stimutate attention and comprchension about sanitary education, education
progeammes should be prepared through pre-testing, two-way communication, and the
social retwork approach.

The environment of the school is important for the health of the school children,
If schools do not have good provision for sanitation, clean water and facilities for
hygienic preparation of food children can not be cxpecled 1o take scriously the hygicne
cducation they receive in the classroom.

The most important task in developing a curriculum is to plan the content to
match the level and age of the child as he/she progresses through the school. This
involves taking into account the various stages of development. The primary school is a

good place for taying the foundations of health that can be built upon in tater schooling.

6. Opceration and Maintenance Plan
6.1 Introduction

There arc 170 water supply systems with boreholes; howgever, 68 systems arc out
of operation due to breakdown of cengines and pumps. The major reason of
matfunctioning of the completed projecis is lack of periodical and preventive

maintenance, particularly as the project begin to age. The proposed O&M system after
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the project implementation is summarised as shown in Tablel. The major roles and

responsibilitics of cach levels are as stated in the following scctions.
6.2 Community Invelvement
(Village Watcr Committec)

The village water committee (VWC) is the administrative machinery responsible
for O&M of the water supply facititics and management of the rural water supply
projects. To this end, the village water commitice is to provide the villagers with full

sesponsibilitics of supervising their water supply facilities and other related services.

(Village Water Fund)

All villages with water scheme shall cstablish a village water fund (VWF) which

shall be kept in special and separate bank account. intended benefit of such a fund arg;

- to create an understanding of uscrs that the water supply is not a free service;

- 10 cnable the users to adequately matecials, cash in kind in national building
activitics towards construction, operation and maintcnance of their water
schemes; and

- to cnablc the uscrs to own, operate and maintain the water schemes in their
respective villages.
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Tabte 2 Plow of Propose O&M System  (After Project Implementation)
National Ministry | Miﬁisiry Ministey of
Level of ' ’ of € Community
Health Water Develop’t
Regionasl Regional Regional Regional
J.evel Health Watcr - C.D.
Ollicer Engincer Officer
Dislrict District RN ) t District
fevel Health Cwaer - 2T cop
Officer 1 Engmeer Officer
Intervention
SR
Village Village
level Sparc  Supply Governmeal | €—
Repair - Service
Intervention
Village L, o Villagc i Training
Health . o Walc‘ N |
Users Committce Commitiee
Level Maintepance/
Repair Service
Private Education/
Scctor Training/
Monitoring
NGOs NGO or
Volunteer
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{(Water Users Group)

For sustainable management of rural water schemes, it is proposed to establish
water users groups for their own water supply scheme in order to be closct to the water
facilitics and also able (o mounl maximum sccurity. Nevertheless these WUG will be

directly accountable to the VWC which in turn witl operate as an umbrella organisation.
{Local Mcchanic Service)

No systematic services for repairing of water pumps and provision of sparc-patls
¢xists in the Study arca. The district water cngineer's offices arc responsible for such
services in order o maintain the sural water supply schemes; however, their services are
not active at present due to lack of outfits as well as financial constraints.

With the implementation of this proposcd project in the Study arca, more than
three thousand of borcholes with handpumps are scheduled to be constructed. Under the
such environment, it is proposed to implement a local mcechanic services programme
under the contro! of the district watcr cngineers. The purposc of the lecal technical
services programme is 1o provide the periodical preventative mairtenance of handpumps
and te repair handpumps, when necessity arise, on a commercial basis by local
handpump mechanics to be qualificd by the district water engincers and be appointed by

the village water committecs.
6.3 Governmental Intervention

{Nalional and Regional Governments)

In arder to enhance a sustainable O&M of the completed rural water projects, the
intervention of governments in all levels is indispensable. ‘The ministrics in the national
government related 1o the WES scctor and the related officers in the regional
governments shall play the role to secure the qualificd officers and the recurrent budget

enough for daily activities of them to guide and support the district goverameats.

(District Government)

The officers in charge of watcr, health, community development and others in the
disirict government play a leading rolc in the sustainable O&M of rural water scheme.
The district water engineer (DWE) is responsible for extension of support scrvices to
villages including cstablishment and management of VWC, supply of sparc-parts,
repairing services Lo sophisticated cquipment and so forth. The principal services (o be

provided by the DWE include training programmes for village pump attendants,



carctakers and loecal mechanics, and implementation of community health and cducation

programmes in conjunction with the other authoritics involved.

6.4 Donor, NGO and Others

in casc that the preject is implemented under the fund provided by a donot, the
fund may cover not only facility construction but alse the relaied activitics in the O&M
such as the provision of Q&M cquipment, the training of local mechanics, the cducation
and training of users, the monitoring and cvaluation of the projcct and so forth. After the
project implementation, the said O&M related activitics may be conducted under the
cooperation of NGO or volunieers.

In the project implementation under the external fund, the MOW is to employ 2
consultant and a construction contractor. The MOW may render a part of the said O&M

related activitics to the consullant and contractor,

6.5  Education and Training

{lntroduction)

In order to effectively and efficienily manage the vitlage water schemes, the
villagers must be cquipped with the necessary skills and knowledge. Al training
activities will focus on the cmpowerment of the individuals uscrs, especially women, in

the community.

(Basic Principlces)

Most of activilics 1o be done should strongly be guided by the principles of
community participation and bottom up planning and decision making process. There is a
nced to actively promote the paiticipation of both women, youth men in all activitics in
arder 1o succeed in mobilising all avaitable human resources for developmenl activities.
Most health activities should be targeted towards women.

The issues of ownership should be explained, discussed, understood and agreed
upon by the community. The financial management issucs must be cleared and agreed
upon within the group.

{(Implcmentation Programme)

During the design period of the proposcd project, the district water engineer's
offices will conduct the participatory rural appraisal (PRA) at alt villages covered by the
proposed programme. The principal objectives of PRA arc Lo inform the villagers of the
proposcd water supply scheme and implementation procedures of the project, as well as

to claborate on their responsibilities as regards the water scheme.
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Just after the completion of the consteuction works, the training and cducation of
villagers will be conducicd by a group of facilitators under the supervision of the district

water engincer's office in cooperation with other related district offices,

6.6 Project Monitoring Plan

The project monitoring sccks 1o cnsure that inputs, plans, budgel, targels and
other necessary actions are proceeding according to expectation, The monitoring exercise
consists of (i) physical and f{inancial monitoring, (ii) process monitoring, (i) cifect
monitoring and (iv) follow-up monitoring.

All development management is concerned with four other critical issucs. They
atc (i) cfficicncy of the projeet, (ii) effectiveness of project activilics, (iii) impact of the
project and (iv) sustainability of the project. The main purposc of cvaluation is to

provide a basis for any or all of above information.

6.7  Users' Affordability to Water Fees

{O&M Costs)

The annual Q&M costs of three types of water supply facilities are estimated at
Tsh 732,000 or US$ 1,171 for L-1-1 system {handpump borchole; service population of
430), Tsh 1,758,000 or US$ 2,812 for L-1-4 system (solar-pump borchole; service
poputation of 900) and Tsh 9,788,000 or USY 15,661 for 1.-2 systcm (enginc-pump
borchole; service population of 4,500).

{Estimated Water Fecs)

Standard water fees were estimated by facitity at Tsh 0.26/1it or Tsh 5.2/bucket
for L-1-1 system; Tsh 0.30/1t or Tsh 6.0/bucket for L-1-4 system; and Tsh 0.33/lit or Tsh
6.6 /bucket for L-2 system.

(Household Income and Payment for Waler)

The valucs of two represcatative average indicator of the annual houschold
income are Tsh 410,000 ($656) as the mean and Tsh 245,000 ($392) as a median. Annual
water consumption of an average houschold with a family size of 5.8 persons is 42,340
lit. The annual water fees to be paid by an average household arc estimated at Tsh 11,060
for L-1-1 system Tsh 12,700 for L.-1-4 system and Tsh 14,000 for L.-2 system

(Affordability)
The pescentage of the annual water fees to the representative annual houschold
income (Tsh 145,000) ranges from 7.6% to 9.7%. Above figures may imply that the

estimated water [ees are deemed 1o be payable by 60% of houscholds in the Study arca,
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but hardly affordable to the lowest 20% income group. Another indicators rclated to
cvaluation of water fees arc current prices of water sold by water vendors (Tsh 50 1o 100
per 20 litres) and the villagers® willingness to pay for water {Tsh 82 per 20 titres on an

average).

7. I'roject Cost

The total projcct costs is composed of seven items: facitity construction,
- procurement of O&M cquipment, cducation and training, projcct monitoring,
engincering scrvices, administration and physical contingencics. The total project
cosis work out at US$ 181.7 million with a local curcency portion of US$ 62.2
miilion.(34%) and a forcign currency portion of US$ 119.5 million (66%) as

given below:

Total roject Costs im US$ Million
Year 2003 6.9 11.4 18.3
Ycar 2006 14.5 25.8 40.3
Yecar 2016 40.8 32.3 123.1
Tolal 62.2 119.5 18172

The breakdown of the total project cost in relation to the project purpose

is as follows:

Breakdown of Tolal Project Cosis in US$ 1,000

Project Year 2001 Year 2006  Year 2016 _Total ..
Domestic Waler Scheme 13,400 30,565 102,245 146,210
f.ivestock Water Scheme 4,895 9,714 20,805 35,414
_ Total .. 18,295 40,279 123,050 181,624
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8. Project Implementation Plan
8.1 Implcmentation Programme

The ministry of Water will be the cxcculing agency responsible  for
implementation of the proposed rural water supply project with the project arca
extending over three regions of Arusha, Singida and Tabora. The Ministry of Water will
appoint a project manager who has responsibilitics for promoting the project and
coordinating and dirccting the local organisations at all levels of region, district, ward
and vitlage.

The proposed construction works will be carricd out on the contract basis, under
the supeevision of the district water cngincer’s offices, by employing an engincering

consulting firm and a construclion contractor.

The project will be implemented as a package project composed of three stage
projects: ycar 2001 project, year 2006 project and year 2016 project. In consideration of
work quantitics and annual working days (225 days) under the rainfall conditions in the
project area, the construction years are planncd to be four years for the 2001 project, five
- years for the 2006 project and 10 years for the 2016 project (Table3).

8.2 Education and Training

During the carly stage of the project implementation, participatory rural appraisal
(PRA) will be conducted at all target villages in cooperation with the distcict offices
concerned. The PRA will be carried out by a group of facilitators qualificd in the scclors
of rural water supply scheme, health and environmental sanitation and gender issucs. Just
after the completion of construction work of water facilitics, the education and training
programme mentioned in chapter 6 will be conducted by the group of facilitators. The
programmie focusecs on the leaders of related organisations such as T‘»fillagc government,

village water committee, village health committec and women’s group as well as uscrs.

8.3  Project Monitoring and Evaluation

The task forces shall be organised under the control of the district water
cagineer’s offices in conjunction with ether district officers conceracd. Monitoring and
evaluation arc the process to provide clfective information necessary for formulation of
development plans of the overall project through generalising findings from the on-

going/completed village water schemes to other target villages.
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Tabled Pioject Implementation Schedule

Praject Stage Year 2004 Froja Year-2006 Project | Year-2016 Project
v 1] 2]3]4 stafs|olz]sfa]sfe[7]s]9]m0

(1) Project Freparation i‘E‘ | - ﬂ
(2y Equipment Procuse mcnt lfoi]“)
R Eb o Sl S Sl B IRt R St Il It s Bl
() PRA i 5
T BE ' rh L oe 1T
(4) Barehok Siting - [ _“_1]
e e I - S T O DU B JOUNY SN R JY N ) I

" . l 2 ‘ 1 l (84
(5) Facility Conntruction ; [ T . )
per RN I 5 I i
(6) Education & Training [ 2N [J—Lu { 4
VU S SN MY j SUS S DUVNY N Sovp S S NUURY QU S NN DN R R S

. L W0S5x 0.7x7 0,
(7) Project Moniteriag ggddd échm ] o e i e e [ Y

Notes @ (1) Project preparation includes the detalled design and tendering of construction contractor.
(23 Figures on bars mean required mmbess of year during a period shown by the bar.

Menitoring and cvalvation take place at defined and critical intervals of he project
cycle namely: during (on-going), towards (at the end of construction), and aflter {on
completion). It is proposed to implement the monitoring and evaluation programmes
once a year for a [ive-year period after completion of the construction works. Monitoring
will be administered to two target groups inctuding village government officials, other
rclated officials and representatives of commitices and organisations concerncd with

rural watcr schemes; and villagers.

9. Project Evaluation
9.1 Environment

(Environmentat Sctups)

The }aws and regulations concerning the crvironment are not enacted in Tanzania.
Responsible agencies for the environmental management arc the National Environment
Management Councit and the Division of Envitonment in the Minisiry of Tourism,
Natural Resources and Environmeni. The international conventions on cavironment to
which the Government is a party are the Convention on Biological Diversily; Bascl
Convention and the Convention on International Trade in Endangered Specics.

There are three forest reserves, one game and forest rescerve and three game

reserves in the Study Arca. Nince target villages are located in the above rescrve arcas.
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(Environmentat lmpact Assessment{EIA})

An initial environmental examination (1EE ) was made in the Study according to
the guideline of JICA. As a result of screening and scoping,it is clarificd that, fwo major
impacts to the existing dug-wells and borcholes may take place unless the design and

construction of borcholes are properly conducted as prescnled bellow:

* Vested Water Right of the Existing Dug-wells
Some 474 dug-wells arc distributed over the Study area. A new borehole which is
constructed nearby a dug-well might give water level influence to the existing well. The
mcasurcs recommended are to design and construct the borchole propedy so as 1o extract

groundwatcr from a depth deeper than 30 m.

+ Influence to the Existing Borehole
In case that a borcholc(s) is constructed in a village where borchole(s) is already
existing, new hole site is to be sclected at enough distance from the existing one 10 avoid

any impact to the existing hole.

9.2  Imslitational Aspect

(Governmental Sctup in WES Sector)

The governmental sctup of the WES sector is formed on the practical basis under
the teadership of the related ministrics of the national government. The WES officers at
the district level shoulder the most important role in the daily supporting scrvices 1o the
village level organisalions. However, their daily services are not so active due to lack of
transportation vchicles, refresher training course for the officers and teaching matcerials
for the villagers as well as financial constraint.

Their activitics would be more Tunctional, when cerlain budget is allocaled 1o the
district offices. This is cvident from the expericnce fearnt by conducting the PRA and
education programmes in the pilot villages. In order to achicve a sustainable community
based management system of the WES scctor, the governmental intervention s
indispensablc. The government should seck a scif-reliance measure through development

of own resources for a tong term intervention.

(Village Water Commiliee(VWC))

Most of the target villages have established a VWC together with a village water
fund; however, many village water schemes are not functioping duc to lack of
engincering capabilitics of the villages; tack of funds; and incificiency of supporting

services to be done by the district water engincer’s office.
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The monitoring of the pilot water supply projects have revealed that orce waler
facititics arc provided (or the villagers, they arc able to maintain thelr water scheme
provided that the district watcr engincer’s office renders proper guidance and

enginecring scrvices 1o the villagers.

9.3  Technical and Eagincering Aspcect

(Dritling and Construction Contracfor)

Some ten (10) number of drilling contractors are operating in Tanzania. They are
running under small size in terms of capital, finance, staff and outfit. The contractors
uscd to exclusively apply the DTH (air-hammer) drilling cven in very colfapsible laycrs
not the mud-circulating drilling. And in casc of drilling through thosc laycrs, unexpected
time were lost and the proposcd borchole could not be finally completed in some casc.

The largest drifling firm in Tanzania is the Drilling and Dam Construction
Agency of the MOW which is semi-autonomous body and holds a number of staff and

old but cnough oulfits inclusive of 30 drilling rigs.

(Climate and Road Conditions)
The rainy scason in the Study arca lasts for ‘some five months starting from
November to end in March. A three month period is, thercfore, taken for the shutdown of

construction works in the preject implementation plan in the Study.

(Geophysical Sounding for Borchole Siting)

The resistivity and double-toop EM soundings were adopted in borehole siting in
the Study. The soundings above were effective to a 100-m depth and in case that the
supcelicial formation is thin and the bed-rock formation is in shallow depth. The Study
recommends to introduce the time-domain clectromagnetic {TDEM) sounding to the

borchole siting during the project implementation stage.

9.4  Projeci Benelits

(Financial Benefits)
The expected financial benefits were cstimated through three model casces in L-1-

1, L-1-4 and L-2 systems. The annual revenues by systcm are:

- L-1-1 system : US$ 1,306,
- L-1-4 system 1 USS$ 3,070,
- L-2 system : US$ 17,345,
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{Economic Denefits)

The two major benefits are expected in the time saving and medical cost reduction,
The benefit of whole project in 18-year period ffom 1999 to 2016 arc cslimated at
US$ 2,069 thousand by 2003, US$ 7,181 thousand by 2008, US$ 17,712 thousand by
2013 and US$ 27,496 thousand by 2016.

9.5 Economic and Finaucial Evaluation

(Project Cost})
In accordance wilh the implementation schedule, the project costs in ccopomic

and financial terms were estimated at US$ 175 million and US$ 170 miltion respectively.

(Economic and Financial Evaluation)

Applying the cost benefit streams with the project kife of 20 years and discount
rate of 10% , the FIRR of L-1-1, L-1-4 and L-2 systems are cvaluated at 16%, 8% and
22% respectively. From the above results the project is judged to be financially feasible.

Using the cost henefit streams with the project life of 37 years and the
opportunity cost of capital of 10%, the EIRR of whotc project is evaluated at 15%. From

the above results the project is judged to be economically feasible.

9.6 Synthclic Evaluation

Water is not anly one of basic human needs but humanitarian issuc in terms of the
minimum wages, sccur.ity from physical danger, protection from discascs and primary
health care. It was madc amply clear as a result of institutional and financial analysis that
the rural population in the Study area can by themselves manage water facilitics to be
constructed under the project in a financially stable and suceess{ul mannet.

Together with the above described quantitative cvaluation, a more mention must
be made of the qualitative bencefits of this project. In shori, it will work as a saviour for
those who suffer and for women.

The rural population in the Study Arca now mostly use unsalc water sources
which arc biologically contaminated. This state of affairs gives risc (o a high incidence
of water-related discases. The project is expected to contribule (o reducing sulferings
from such ilinesses.

It was found as a resuit of the sample houschold survey that 4 houschold on an
average spends 10 hours per day for water collection. Such a practice is not only a great
cconomic loss lo the houschold itsell as well as to the nation, bul also forces heavy

physical exertions and mental stresses to women and children. ‘Fhis is a typical case of
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female discrimination. The project is expected te contribute to the alleviation of such

gender sufferings.

10. Conclusion

The Study identificd that the water supply coverage of the Study arca as of 1997
is only 40%. Out of total population of 696,000 in 284 target villages, the daily lives of
420,000 population depend on the water collected from water-holes, lakes and other
distant, unsafc and unstable sources. Such population is obliged to endure heavy
workload to collect waler and medical expenses for waler-related discases.

Through a scries survey and study on hydrogeology and groundwater, the Study
identificd that the groundwater resource is avaifable in terms of quantity and quality for
the proposed project, 3,535 locations of groundwater source facilitics of various types
nced to be constructed by the year 2016 1o supply safe water to all 1,148,000 population
in the Study arca. In addition, 463 charco dams nced to be constructed for livestock use
which is an important income source of the people in the study arca.

In considcration of the large project size and avaitable resourccs, the Study has
proposed to implement the preject in three phascs with the target year of 2001, 2006 and
2016. By the year 2001, 280 new water facilities will be constructed together with the
rchabilitation of 36 cxisling water facilities in order to cover some 60 % of the estimated
population of 789,000, By the year 2006, the consiruction of 704 new water facilities and
rchabilitation of 375 systems will be implemented so as o cover 80 % of the cstimated
population of 895,000. And, by the year 2016, il is proposed io construct 2,650 new
water facilitics and rehabititate 970 systems to cover all the estimated population of
1,148,000.

Charco dams will be constructed at 64 locations by the ycér 2001; 127 locations
by the year 2006; and 272 locations by the yecar 2016 in order 1o mceet the water
requirement for livestock purpose.

Women arc the major bearer as well as bencficiary of water sector. They play
important foles in thc management, finance and child-care in theit household.
Simultancously they have (o participatc themsclves more into the decision-making
process in VWC as the major bearer and beneficiary.

The Study concluded that a sustainable O&M system at village level could be
realised if certain interventions in education, training and support services arc properiy

cxtended to the viltage water commitices,
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The total project cost is estimated at US$ 181.7 mitlion. The project costs
by stage are:

Year-2001 project : Us$ 18.3 million,
Year-2006 project : Us$  40.3 million,
Year-2016 project : US$  123.1 million.

A distinguished socio-cconomic cffects will be derived from the implementation
of the proposed project in terms of the stabilisation of daily life of water users through
the provision of stable and safe water source, revitalisation of cconomic aclivilics,

generation of cducation opportunity, decrease of water-related diseascs and so forth.

233,



Recammendalien

(n Urgent Commencement of the Project

The current water supply caverage of the Study arca ranks the lowest in Tanzania.
Therefore, in order to improve the situation of water supplies for the rural people, the
rural water supp'ly schemes should be urgently implemented. In this context, it is
recommended to commence the proposcd project which will gencrate signilicant project

benefits as closely as possible to the proposed implementation schedule.

2) I’hasing of the Project

The project has been proposed to be implemented in three stages with the
different target years of 2001, 2006 and 2016. In case that further phasing eegarding the
implementation of the project is necessitated, it is recommended to slriétly follow “some
for all” principle; not giving priority to any district(s) or villages but covering all the

target villages at any implementation stage.

» Sclf-reliance Measuvre o Charco Dam Scheme

In consideration of the more importance and cffectiveness of water supplics for human
being. an option may be available that the resources for investment is more weighted in favour
of domestic water schemes: and the sclf-reliance mcasure be taken to promote the

implementation of charco dam schemes as one of the tural development projects.

(4)  Revision of Water Supply Plan
It is rccommendcd to revise in 2006 the water supply ptan with the target year of
2016 proposcd under this overall water supply plan, basing on the outcomes of the

implementation of the previous project and the socio-economic situation of the Study

arca.

(5} Strengthening of District Water Engineer’s Office

In order 1o assure sustainable management of the community based sysiem of
rural water supply schemes, the district water engineer’s office shall play a leading rolc
in the implementation of the project and O&M after the completion of the construction
work. It is recommended that the Goverament shall make more efforts o carmark the
appropriate fecurrent budget and provide the training programme regarding the capability
building ol the district water engincer’s offices.

(6) “IIrink Boiled Waler” Campaign
paig
The groundwater collected from borcholes is the most favourable safe water. The

water facilities other than borcholes, however, atso remain importamt water sources in the
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rural area. It is recommended to extend a morc exiensive campaign in “Drink Boiled

Water” and “Wash Your Hand by Soap” to all rural population.

(7) Introduction of TDEM in Borchole Siting

The Study identificd the cffectivencss of resistivity and simplificd clectro-magnetic
soundings. In view of the depth and situation of productive aquifers, the time-demain
clectro-magnetic (TDEM) sounding is recommended to be introduced for the horchole

siting during the project implementation stage.
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