CHAPTER SiX: OPERATION AND MAINTENANCE PLAN



w

CHAPTER §iX: OPERATION AND MAINTENANCE PLAN

6.1 Introduction

6.1.1 Backgreund

Many of the completed rural water supply schemes in the Study area are either operating
below their design capacitics or nof functioning at all. According to the inventory of cxisling
watcr facilitics, there are 186 water supply systems with borcholes; however, 88 systems arce out
of operation due to breakdown of cngincs and pumps. The major reason of malfunctioning of
the completed projeets is tack of periodical and preventive maintenance, parlicularly as the
project begin to age. Lack of routine maintenance of water supply facilitics, among many,
results fromy;

(iy ircesponsible attitude of communities and organisations charged with the task of
mainfaining watcr supp‘ly projects;

(i)} trcluctance to contribute or inadequate conteibulion by the villagers;

(iii) inadequate recurrent budget;

(iv) inadequate technical personncel with adequate qualifications and expertise; and

{v) lack of servicc systems for supply of cquipment and spare-parts.

6.1.2 Proposed O&M System

It is impossible to estabtish a sustainable rural water supply schemie without [ull
participation of the users. The most appropriate approach to be adopted should be eentred on
action by the end-users. The approach is that the users are responsible for planning and
implementation of schemes aimed at improving their own standards of living, as well as the
operation and maintenance (0&M) of their water supply project. This is important duc to the
facl that the ownership of the rural water supplics is in the hand of the users themsclves.
Genuine ownership lays the foundation for community-based management system (CBMS) and
acceptance of paymeat for the O&M of facility, and so contributing to sustainability.

The O&M systems proposcd by the Study after and during the project implementation
are summariscd as shown in Figures 6.1 and 6.2. The major roles and responsibilitics of each

levels arc as stated in the following sections:
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Figure 6.1 Flow of Propescd O&M System (After Project lmplemcn.lation)
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Figure 6.2 Flow of Proposed O&M System (During Project Implementation)
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I'tow of Proposed Q&M System (Duving Project Implementation)
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6.2  Communily Involvement
6.2.1 Village Water Commillees

All villages with watcr supply schemes or intending to have a water supply scheme shall
establish a village water committee (VWC) in conformity with the provision of the National
Water Policy. For sustainable O&M of the proposed rural water supply projcbts, the
responsibilitics of VWC are:

- to communicate with the related officers in the village and dislrict governments;

- to cslablish and supcrvise the WUGs;

- 1o decide water fees for the member houschold to meet the O&M cost of water

facilitics;

- to cstablish the village water funds (VWFs);

- to make contract with a local mechanic for the maintenance and repair services for

handpuimps;

- to make contact with the DWE offfice for the maintenance and repair service of water

facilitics other than handpumps; and

- others deemed nccessary.

The VWC is an administrative machinery responsible for the O&M of waiter facilitics
and management of 1he rural water projects. To this end, the VWC is to provide the users with
full responsibilitics of supervising their water supply facilitics and other refated services. The
VWC shall be strengthened so as 1o assume (ull responsibititics with regard to the provision of
waler scrvices. The teaders of the village government, the VWC and the village hcalth
commitlce should assume the role of guardians and linkage to district officials. All decisions
refated to water affairs should be left in the hands of the VWC,

The VWC shall have at least six clected members including a chairperson, a secretary, a
treasurer and other three members. The chairperson and secrctary aré the chicf exccutives. .Thc
VWC shall include at teast three women in its members (the National Water Policy). Women
arc the main bearers of the burden for colicéling walter and arc the ones affected most by the
problems of shortage of walcr in rural arcas.

Out of 284 target villages, six vitlages have not formed any VWC: four villages in
Singida Rural district; and two villages in Igunga district. Furthermore, 77 VWCs have women
members of less than three: four villages at Hanang diélrici; 52 villages at Singida Rural district;
11 villages at Manyoni district; and 10 villages in Igunga district. Under the situation ab'ovc, it
is urgently required for such villages to form a VWC and cstablish a VWF in conformity with
the provision of the National Water Poley and the guideline of the Ministry of Water.
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6.2.2 Village Water Fund

Al villages with water supply schemes or intending to have a water supply scheme shalt
establish a vilage water fund (VWF) which shall be kept in special and separate bank accouats
(the Water Policy). The intended benefits of such a fund are:

- creation of an understanding of users that water supply is not a free service;

- 10 cnable the uscrs 10 adequately contributes materials, cash and in kind in nationad
building activitics towards consiruction, operation and  maintenance of their watct
supply schemes; and

-to cnable the users o own, operate and maintain water supply schemes in their

respective villages.

The village inventory survey revealed that 241 villages have cstablished a VWF,
however, 43 villages have not established 8 VWF so far: two villages in Hanang district; cight
villages in Singida Rurat district; 10 villages in Manyoni district; and 23 village in [gunga
district, Tolat amount of VWF provided by 241 viltages comes out at Tsh 31,732 thousand,
ranging from Tsh 9,000 at a village in Manyoni district to Tsh l,685,000 at a village in Singida
Rural district with an average of Tsh 131,700 (US$ 211) per village.

In many villages, the VWFs are provided by the villagers through collection of moncy
on a flat rate basis. An average VWF of Tsh 131,700 above scems to be too smalt to suslain a
rural water supply projoct. The above low level of VWFs may be attributed to malfunctioning of
their water supply facilitics and or irresponsible aititudes of VWCs.

As cslimated in the Study (refer to Scction 6.4.5), the annual O&M costs by facility type,
inclusive of costs for personnel, fuel in case L-2 facility, repairing, depreciation and so forth,
are:

i.-1-1 facility : Tsh 732,000 or US$ 1,172

L-1-4 facility : Tsh 3,758,000 or US$ 2,812

L-2 facility :Tsh 9,788,000 or US§15,664

The VWC shall colteet such fund from the uscrs as the water fee. The water fees for a
typical houschold by facility type are cstimated as follows:

L-1-1 facility : Tsh 11,000 per year or Tsh 917 per month or Tsh 5.2 per bucket

L-1-4 facility : Tsh 12,700 per year or Tsh £,058 per month or Tsh 6.8 per hucket

L-2 facility : Tsh 14,000 per year or Tsh 1,167 per month or Tsh 6.6 per bucket

The VWF collected is to be spent for the daily allowances of pump-attendants,

carclakers and others; the fepairing services inclusive of used sparc-parls rendered by the
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designated local handpump mechanic in case of facility with handpump or the DWE office in
casc of facility with powered pump; and for the seplacement of pumping cquipment when it is
aped.

The number of water facilitics under the project will reach 361 by the year 2001, 1,073
by the year 2006 and 3,651 by the year 2016. The O&M cost ¢stimated by the Study (refer 1o
Table 6.6) includes costs for the maintenance, repair and replacement of puuip'ing cquipment
(pump, cngine, wind-mill, solar-pancl and others). The estimated annual cosis [or the
maintenance and repair are US$ 173 for the facilitics with handpump and US$ 590 to 850 for
the facilitics with power-pump.

An annual maintenance and repair cost for 3,651 facilitics by the ycar 2016 is estimated
at a total of US$ 670,000. Out of the amount, a sum of US$ 606,000 for the handpump facilitics
coutd be an annual resource for the services provided by the tocal mechanics and spare-paris. A
sum of US$ 64,000 for the power-pump facilitics would be an annual resource for the services
and spare-parts provided by the DWE Officcs.

Under the situation, the District Water Engincer (DWE) should embark on a programme
to revitalise the VWCs in their respective districts to motivate villagers on making contribution
to the VWFs through the collection of water fees.

6.2.3 Establishment of Water Users' Groups

For sustainable management of the rural water supply schemes, the Study proposcs to
cstablish water users' groups (WUG) for their owa water supply system in order to be closer to
the water facilities and afso able to mount the maximum securily. Neverthetess, these WUGs
will be dircetly accountable to the VWCs which in turn will opcrate as an umbrclla
organisation.

The proposed WUGs will be formed on the basis of sub-village, since the sub-village
has factual information on focal condition and is well informed of desire of the users relative to
specific problems. The decision-making will be effectively made by the WUGs which have
knowledge of local culture and customs such as existing informal forms of cooperation and
organisations. The WUGs will perform functions which allow thc members of the groups to
fully utilise waler by providing the following services:

- daily O&M of the watcr facilities under the authority to be vested;

- appointment of pump-attendants, carctakers and others;

- collection of designated water fees from the users;

- providing a mean wherehy the members of WUG make decisions concerning problems

of water supplics; and

- others deemed necessary.
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The WUG will have a chairperson, a sccretary and an accountant to be clected by the
members of the group. The responsibititics are to Mbfil the above scrvices effectively. The
chairperson wil! appoint caretakers among the members of the groups to undertake the daily
activitics for the O&M of the water facilitics. Dcficnding on the types of water supply facilitics,
the carclakers wilt consist, but not Hmited, of the following:

- borchole with handpump or solar-pump (L.-3 system): pump attendants

- borehole with engine-pump and public taps (L-2 system):

pump altendants, domestic-point keepers and an accountant.

The duty of the pump attendant involves daily operation and other prescribed
maintenance work that covers all the work necessary to ensure thal the water pump continues to
function in a satisfactory manner. In casc that special maintenance including repairs of damage
caused by major disasters is required, the pump attendant shall inform to the chairperson of
WUG for repairs by tochnicians from the DWE office or locat mechanics. To keep cleanliness is
of primary importance in preventive maintenance to do not allow dust, moisture, oil or other

substances to remain in or on the equipment.

6.2.4 Local Mechanic Services Programme

() )] Plan of Programme

In the Study arca, neither systematic services for repairing of water pumps nor provision
of spare-parts arc avaitable at present, thus sesulting in failure o mainiain the rural water
schemes in many viilages as mentioned carlier. The DWEs are responsible for such scrvices in
order to maintain the rural water supply schemes. However, their services are not active at
present though the DWE and his staff are in charge of technical services o the VWCs. T his is
mainly due 1o lack of vchicles, cquipment and tools as well as financial constraints involved in
the DWE offices and insufficient provision of YWFs.

‘The oplimum system of privatc local (handpump) mechanic sccvices and ils
management depends on the tasks it has to perform and the eavironment in which it operales.
With the implementation of this proposed project in the Study area, more than three thousands
of boreholes with handpump are scheduled to be constructed. The government is cartying out
structural reforms aiming at reducing and gradually removing the dependence of communitics
10 run their water supply schemes.

Under the such environment, the Study proposcs to implement a focal mechanic services
programme undér the comml. of the DWE. The purpose of this scrvices programme is to provide
the periodical preventative maintenance and repair, when necessary, of handpumps on a private
and commercial basis by locat mechanics qualificd by the DWE and appointed by and
contracted with the VWCs.
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The assignment of the tocal mechanic and his assistants (four persons) is to perform
periodical visits to the rural water supply facilitics for preventative maintenance services. The
scrvices include the following:

- minor maintenance : three times a year; and

- major maintenance ; one time a year for overhaut of handpumps.

For successful implementation of the programme, the DWE concerncd will sclect
scveral enterprising and knowledgeable persons among people residing in the Study arca. The
DWE will provide for the techaical training courses to the mechanic and his assistants. The
technical courses will consist of two sessions. The first session with five-day length includes
lectures on the mechanism of rural water scheme, the theory of groundwater development,
structure of borchole and handpump and practical techniques for inspection and repair of
handpumps. In the second scssion with another five-day length, on-the-site training will be
carricd oul at scveral sites of the existing water schemes, Fot implementation of the programme,
the DWE will recruit a group of experts in the fields of rural water supply management,
groundwater development and pump mechanics.

Alfter they have finished the training courses including theory and practice, they are
registered as the local mechanics charged with technical services to maintain and repair the
handpumps on a commercial basis, The VWC shall make a contract with one of tocal mechanics
certified by the DWE; and pay to him for his periodical services and spare-paris used for
repairing. A local mechanic may cover around 40 villages on an average togcther with four
assistant mechanics, thus being able to secure his livelihood. The project area could be covered
by a total of 10 local mechanics, four for Singida Rural, two cach for other districts.

At the initial stage of the implementation of the programme, the DWE will supply the
local mechanics with transportation cquipment {bicycles) and tools required for maintenance
and repair of handpumps on a rental basis in order to encourage the programme in carly

fixation.

P3) Financial Balance of Local Mechanics
(i} Financial Resource for Service Charge of Local Mechanic

In Scction 6.7.1, the annual repairing cost per L-1-1 facility (Tsh 107,990 or
Uss$ l73j is cstimated at about 8% of procurement cost of handpump (Tsh 1,350,000 or
US$ 2,160). The cost includes 5% (Tsh 71,190) for sparc-parts and 3% (Tsh 36,800) for
repairing service. This cost for repairing service is to be the financial resource for the

local mechanical service.

6-8



(i) Required Service Charge per Locat Mechanic Team

Typical focal mechanic tcam is composed of a chicl mechanic and four assistants.
An annual scrvice charge requircd by a typical tcam is estimated at Tsh 4,416,000 as

shown in the following table:

Remuneration ,
- Chief mechanic 1x12 780,000 Technician level
- Assistant mechanics 4x12 2,400,000 Driver level
Sub-total 31 80,000 L
Maintcnance Cost Lump Sum 500,000 | For 5 bicycles, tools, cle,
TFotal | 3,680,000 | o
Overhead 736,000 For handling of spare-parls, ctc.
‘‘‘‘‘‘‘‘‘‘‘ 20 %% of above sub-total
T e T TAAIE00 T 08 $?, 0 §6) kbl

(i)  Number of Facilitics to be maintained by a Local Mechanic Team

in consideration of the availabte resource and required scrvice charge, a local
mcchanic team is to render its service to 120 facilities (Tsh 4,416,000 <+ Tsh 36,300) ot
some 40 villages (3 facilitics/village). In casc thal thc maintenance scrvice of a
handpump takes onc day and four times a year, a local mechanic team, dividing into two
sub-teams, will work for 240 days a year to cover 120 facilitics {120 facilitics x 1 day x 4

times/year < 2 sub-teams).

6.3 Governmental Infervention

In order to enhance a sustainable O&M of the completed rural water projects, the
intervention of governments at all levels is indispensable. One of major causes in failure of

water schemes are deemed to be lack of appropriate governmental interventions.

6.3.1 National and Regional Goverament

The ministrics in the central government related to the water and eavironmental
sanitation (WES) scctor such as the Ministry of Water (MOW), the Minisiry of Health (MOH)
and the Ministry of Community Development, Women and Children (MCDWC) as well as the
refated officers responsible for the water, healih and community development of the regional
government should play the role to sceure the qualified officers and the recurrent budget enough

for daily activitics of them, to guide and support the district goverament.
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6.3.2 Districl Goverament

(n Related Officers

The principal supporting scrvices to be provided by the districl government include the
technical services of O&M of water facilitics beyond the village level, training programmes for
village pump attendants, carctakers and local mechanics, the implementation of community
health and gender cducation programmes; and the project monitoring and cvaluation in
conjunction with the other authorities involved. The officers in charge of water, health,
community development and others in the district government play important roles in the

sustainable O&M of rural water scheme.

@ District Water Enginecer
The district waler engincer (DWE) plays a key role in the governmental intervention in
collaboration with other officers concerned. The DWE is responsible for:
- all maintenance and repairing scrvices beyond the rural technical capabilities such as
borcholes, powercd pumps and plumbing:
- markeling (procurement, stock and salc) of sparc-parts and stand-by pumping
cquipment;
- ensuring casy availability of dicscl fucl, particularly in rainy scason;
- cducation of users regarding hygicne, sanitation and gender in collaboration with the
district health and community development officers;
- training of village technical persons and local mechanics;
- periodical monitoring of water quality of facilitics;
- monitoring and cvaluation of projeet in collaboration with the district healih and
commurity development allicers;
- guidance for the cstablishment and management of the VWC and VWFE; and
- others deemed necessary.

The DWE offices of Hanang, Singida Rural, Manyoni and Igunga arc the key
governmental organisations responsible for implementation of the proposed project. The DWEs
shal} embark on a programme to revitalise the VWCs. The DWEs should provide professional
advice 10 the VWCs on the O&M of the water facilities, effective use of the local mechanic
services programme ard financial management of the project.

The DWE shall, applying his existing staff, rcorganisc the maintcnance team(s) which is
(arc) composed of an assistant engincer and cach of pump/engine mechanics, Considering the
number of facilitics in cach districl, it is necessary to organise three maintenance teams for
Singida Rural, two tcams for Manyoni and one team for cach other two districts. The

maintcnance teams shall make periodical visits to the target vitlages iwice a year in order to
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render the VWC's preventative maintenance and repaiting, il necessary, of engine-, wind- and
solar-pumps, pipelincs and other structures. Actual cxpenses for such services inclusive of
spare-parts and replaced equipment will be coliected fram the VWEs, The necessary equipment
and fools for the said services will be provided by the project fund,

The DWE shall appoint and supervise fuel supplicr to sccure the dicscl supply o the
VWCs with L-2 facitity. The DWE shall stock spare-paris and stand-by pumping cquipment in
his officc and distribute them vpon the request of his mainicnance tcam(s) and the local
mechanics. The DWE appoint and supervise a stock manager to sccure those paris and
cquipment good cnough for & year running. The first ot of parts and cquipment may be
provided by the project fund. And the second tot and beyond will be supplied by the fund
collected from the VWCs,

3) Requircd Annual Budget for the Intervention Activilies of DWE’s OlTices
Annual budget required during the project implementation period (and also after
the completion of project) for the intervention and O&M activitics of District Watcer
Engincer’s (DWE’s) Offices are cstimated as shown in Table 6.1. The Government of
Tanzania is to sccure and allocate such much annual budgel to cach DWE’s Office

concerned.

Table 6.1 Required Annual Budget for Intervention Activilies
by DWE?’s Office

(Unit: Tsh *000)

ltems/: :

trict | Hanang ['Singida | Manyoni | Iganga - | Total -
(1) Personnel Cost  §Note (13} - - - - - :

(2) Oftice Running Cost [Note (2)] - - - - -
{3) Communication Cost [Note {3)] '

(4) Vehicle Running Cost [Note (4)] - 2272 | 9885 | 7242 | 2,722 | 22,121

(5) Workshop Running Cost [Note (5)} 960 1,920 960 960 4,800
(6) Warchousc Running Cost [Note {6)} - - - - -
(7) Run’g Cost of Waler Lab. [Note {7)] 1,870 | 3740 | 1,870 | 1,870 { 9350 |
Sub-lotal 5,102 [ 15545 | 10,072 | 5,552 | 36,271

1 se12 | 110071 11,879 | 6,107 39,808 |

(10% of Swototal) | 510 | 4,555 | 1007 | sss | 3627

Note (1) : The cost slays within the present budget allocation as no additional
slaff is required.

Note (2) : The cost stays also within the present budget allocation.

Notc (3) : The cost stays also within the present budget allocation.

Note {4) : Refer to the {ollowing tables;
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Annual Q&M Cost of Vehicles (Unit: Tsh ‘000)

Table 6.2
j:‘k - Hanang Singida Manyoni Igunga Total
Fuel & Lubricant Cost * 649 4,216 3,351 994 9,210
| Maintcnance Cost ** 1,630 5,702 3,913 1,745 13,054
Total 2,272 9,885 7,242 2,722 22,121
Notes: * refer to Table 6.3; ** refes to Table 6.4
Tahle 6.3 Fuel and Lubricant Cost per Year (Unif: Tsh ‘000)
Hanang Singida Manyoni Iguenga Remarks
(a) Av. Driv’g Distance (km) _ | 30x2 | 50x2 | 70x2 | 30x2 j |
{b) No. of Village 33 129 72 50
(c) No. of Annual Visits 3 3 3 3
(d) Total Distance (km) 6,000 39,000 31,000 9,000 {(1Nx(2)x(3)
(¢) Fuel Consumpfion(lit/ycar) 1,200 7.800 6,200 1,800 5 km/lit
(£} Fuel 564 1,666 2,914 864 Tsh 47071
Lubricant 85 550 437 130 0.15 above
Total 649 4,216 3,351 994
Table 6.4 Annual Maintcnance Cost of Vehicle (Unit: Tsh *000)
) Hanang Singida Manyoni Igunga Remarks
No. of Vehicles 1 3 -2 1 o
Repair Cost * 1,400 4,200 2,800 1,400
‘Tyre Consumption ** 12 1.7 6.0 1.8
Tyre Cost *** 230 1,502 1,173 349
| Total 1,630 5,702 3,973 1,749 13,054
Notes:  *  Repair Cosl: Tsh 1,400,000/ycar
[7% of procurement cost (US$ 32,000/unit)]
¥+ Tyre consumption: 4 tyres/20,600 km
**¥%  Unit cosl Tsh 194,000/tyre
Note {S) : Refer to the [ollowing Table 6.3.1 (4):
Table 6.5 Annual Ruaning Cost of Workshep (Unil: 'i5h'000)
_m Hanang Singi&a—?m M;h;oni Igunga Total
Electricity Cost * 241 482 241 241 1,205
| Maintcnance Cost ** 19 1,438 718 719 3,595
Total 960 1,920 90 | 960 4,800

Notes: * Electricity Costfunit:
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Electricity supply by dicsel generator (12 HP):
Fuel requirement: 444 titfycar
(12 HP x 0.037 livvhr x 5 he/day x 200 day/ycar)

Fucl cost : Tsh 209,000 (444 lit/ycar x Tsh 470/1it)
Lubricant cost  : Tsh 32,000 (15% of above)
Toetal : Tsh 241,000

** Maintcnance Cosi:  Tsh 719,000/ycar/unit
[Tsh 14,375,000/unit (US$ 23,000/unil) x ¢.05
(5% of procurcment cost of workshop cquipment)]
Note (6) : Warchouse running cosl is to be inclusive of the office running cost,
Note (7) : Annual Running Cosl of Water Laboratory:
Supply of Reagents: Tsh 1,563,000  (US$ 2,500)
(for 700 water samples/ycar)
Maintenance cost of kit:  Tsh 307,000
[Tsh 4,375,000/kit (US§ 7,000/kit} x 0.07
(7% of procurement cost of aralysis kit)]
Total: Tsh 1,870,000/kit

6.4 Donor, NGO and Others
64.1 Donor

In case that the project is implemented with the fund provided by a donor, the
fund may cover not only the facility construction but also the related aclivities necessary
for O&M such as provision of equipment for DWE, training of tocal mechanics,
education and training of users, monitoring and cvaluation of project and so forth. Thosc
aclivitics will be conducted only during the project implementation period by the

consultant and the contractor to be employed under the fund programme.

6.4.2 NGOs or Yoluateer

After the project has been implemented, the said O&M related activities such as
the follow-up cducation of users, training of pump-attendants and local mechanics,
monitoring and evaluation of project and others may be conducted with the cooperation

of NGOs ar volunieers.

6.4.3 Consultant

In casc thal the project is implemented under the fund provided by a donor, the
project execuling body, the MOW, will employ a consultant firm to prepare the detailed
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design and tender documents, to supervise the construction contractor and others. In this
case, during the project implementation period, the MOW may render to the consultant a
part of activities of government intcrventions such as the cducation of uscrs, the

moniforing and cvaluation of the projcct and others.

6.44 Contractor

in casc that the project is implemented with the fund provided by a donor, the
MOW will cmploy a construction centractor {or the facility construction. The supply of
cquipment for the O&M, training of pump attendants and local mechanics for the

maintenance and repair of pumping cquipment and others may be rendered to the

CONtractor.

6.5  Education and Training
6.5.1 Introduction

In order to manage the village water schemes effectively and cfficiently, the villagers
must be equipped with the necessary knowledge and skills.

The hygicac cducation will give the villagers the understanding on the linkage of water,
envitonmental sanitation and health. And the undersianding will motivate the users in the
necessily of safe waler, environmental sanitation and proper hygicne habil of individual,
houschold and community.

AM training activitics will focus on the empowermient of the individuals users, especially
womeq, in the community. The communitics will be enable to plan for improved ¢nvironmental
health and belter operation and maintenance of their water schemes. The main training
methodology will be gender sensitive participatory approaches with a view of enabling the
participants to apply their own experiences and knowledge in discussing different subjects. The
training matetials for villagers have been prepared at the final stage of the Study after the
cducation and training have been conducied at the pilot villages.

6.5.2 Basic Principles

n Communitly Participation
Most of activitics to be done should strongly be guided by the principles of community
patticipant and bottom-up planning and decision making process. Promoting villagers based on

participatory methodologics is the most important tools for achicving true participation.
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) Hygieac Education

The hygiene cducation will focus the formation of understanding of the linkage between
waler, environmental sanitation and health and the ereation of proper hygicne habit in individual,
houschold and community. The linkage of human excreta disposal; colon bacillus; role of fly in
propagation of colon bacillus and discascs; the contamination of water and food by colon
bacillus, other bacteria and discascs; and human health is to be taught to all levels of village
population. The proper and preventive hygicne habit is also taught and trained in practical cases.
“Wash hand by soap™ and “drink boitcd water” campaign become very important as preventive

mecasures for water-relaied discasces.

(&) Gender Issues

There is a need to actively promote the participation of both women and men in all
aclivitics in order to succeed in mobilising all available human resources {or devcloprent
aclivities. Since women are responstble for house keeping activily inclusive of procurement of
water, cooking, child care and sanitation in house, enhancing their proper awarencss on hygiene
can accelerate the improvement of the family health. Most health and sanitation activitics
should therefore be 1argeted towards women, particularly house-wives.

Whenever villagers are invited to discuss issues related to watcer or health, the role of
women will inevitably arise. It is therefore essential that women be invited to these meclings
and be encouraged to actively participate in discussions of issucs. It is also an opportusity to
promole the modifications of roles within a family and communily, and also create

understanding for more cqual disteibution of responsibilitics between women and men.

(4) °  Self Reliance and Owaership

The issues of owncrship should be explained, discussed, understood and agreed upon by
the community. The uscrs own the facitities and will eventually take fuli responsibility for the
management, financing, O&M after completion. The financial management issucs must be

cleared and agreed wpon within the community.

5) Credibility

Credibility requires that what has been chosen and (hat the choice was based on
sulficient information. Genvine creditabitity requires communication of full information and its
assimilation, dissemination, acceptance and internalisation. This takes times. In absence of {ull
information, villagers respond rationally to avaifable information by opportunistic behaviour

(when it produces immediate benefits) and reluctance (when action would incur costs).



(6) Sustainability

An installation may last long because it was built simply and strongly, and the uscrs
have maintained it well through their own offorts and resources. The villagers should discuss the
cost involved. They should also discuss the community's ability and willingness to pay for the
scrvices over a longer period of time. From the very beginning the villagers nced to understand
the financial implications of operating and maintaining their scheme.

The availability of sparc-paris must also be discussed with the end users so that they
know what to expect when there is & breakdown.

()] Affordability

To get the maximum benefit from the water scheme, the technologies used must be the
oncs that the villagers can casily understand, can afford and can maintain. Thus, the means of
acquiring clean water and improving environmental sanitation must be financially affordable by
individual houscholds or villagers. Similarly, the maintenance costs of installations must be

made clear to ali and nust be feasible.

(8) Cost Effectivencss
In all discussions with the villagers it is important to discuss cost cfficiency and
cilectiveness of various activitics. This should include choice of appropriate technology,

methods to be used, as well as operation and financial management.

6.5.3 Implementation Programme

(1) Participatory Rural Appraisal (PRA)

During the carly stage in the project implementation, the consultant in cooperation with
the disirict water cngincer will conduct the PRA at all target villages in the project. The
principal objectives of PRA are 1o inform the villagers of the proposed water scheme and
implementation procedurcs of the project, as well as to claborate on their responsibifities as
regards the water scheme.

The PRA will be carried out by a group of facilisalors qualified in the fields of water
supplics; health and eavironmental sanitation; and gender issucs. PRA activitics ih a village
include mecting with village government; hearing of village history and preparation of village
maps; focus group discussions; sile visits; village mecting to bricf villagers on the findings of

PRA; identification, analysis, ranking of problem; and preparation of village action plans.

2) Education and Training of Villagers

Just after the completion of the water facilitics, the education and !raining' of villagers
will be conducted in the manner mentioned previously. The programme will be implemented by
a group of facilitators in cooperation with the DWE and other related district officers,
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(&) Training of Yillage Carctakers

The daily O&M of water facilitics are under the responsibitity of carctakers and/or
pump attendants sclecied by the VWC or WUG. First training of village caretakers is to be
made when the water facilitics have been completed by the construction contractor. The
contractor is to carry out a training programme for village carctakers prior to the hand-oves of
the completed facilitics to the DWE in accordance with the provision of contract agreement
between the MOW and the contractor.

6.6  Projcct Monitoring and Evaluation Plan
6.6.1 Monitoring

The monitoring seeks to ensurc that input, plan, budget, target and other nceessary
actions are procceding according to expectation. The monitoring excrcise consists of (i)
physical and financial monitoring, (ii) process monitoring, (iii) cifect monitoring and (iv)
follow-up monitoring. The physical and financial monitoring entails measuring project
activitics and production of outputs against targets. The process monitoring concentrates
on an identification of factors hindering expected progress of the project. The effect
monitoring is the measuring of the initial response and reaction to project activities and
their immediate and short term cffects to the environment and beacficiarics. On the other
hand, the follow-up monitoring is subject to (i), (ii) and (iii) above and mainly focuscs on

an {dentification of remedial solutions to consteaints and bottlenceks.

6.6.2 Evalualion

All development management is concerned with four other critical issucs. These
are (i) cfficicncy of the project, (i) effectiveness of project activitics, (iii) impact of the
project, (iv) sustainabitily of the project. The first two are perhaps thc most important
ones. This is because while the efficiency is doing things right, the effectiveness is doing
right things right. These two determinc the impact and sustainability of the project and its
rclated activities. The main purpose of evaluation is to provide a basis for any or all of
the following infermation;

- corrective and remedial measurcs to improve the effectiveness of the on-going

project activitics;

- dec'isions as to whether or not to continue with, revise, extend or even terminate

some project activitics; and

- solid response to the concerns and demands of donors, policy makers, project

managers and bencfliciarics.
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6.7  Users' Affordability to Walcr Fees
6.71 O&M Cosls

The initial costs of water {acilitics will be entirely granted by the government or external
agencics. The replacement cost of cquipment is basically to be born by the users. The O&M
costs will be shouldered by the villagers themselves according to the provision of the national
waler policy.

The annual cosis of three types of water supply Eacilitics arc estimated: L-1-1 system
(handpump borchole; scrvice population of 430), L-1-4 system (solar-pump borchole; scivice
population of 900) and L-2 system (engine-pump borchole; service poputation of 4,500). The
O&M cost consists of expenditurcs for personnel (pump attendants, caretakers, watchman ete.);
fucl and lubricants; repairing and maintenance, contingencics and depreciation cosls of

cquipment. Summary of the cstimated annual O&M cost is as follows:

Table 6,6 Annual Operation and Maintenance Cost in Tsh

Cost Hems L-1-1 L-1-4 L-2
Personncl 391,07] 391,071 3,390,762
Fucl and lubricant - - 4,317,400
Repairing 107,990 368,750 531,043
Conlingencics 14,972 22,795 247476
Depreciation 217,908 975,000 1,301,688
Total in Tsh 731,941 1,757,616 9,788,069
Total in US$ 1,172 2,812 15,664

6.7.2 Eslimaled YWaler Fees

Annual water quantily to be lifted is determined by the service population and water
consumption rates of 20 ted as : 3,139,000 tit. for 1.-1-1 sysiem; 6,570,000 lit. fpr 1-1-4 system,
and 32,850,000 lit. for [.-2 system. Standard water fees have been estimated on the condition
that the average houschold size is 5.8 persons and the colleciion efficiency of water fee is 90%,
as given below: ‘

L-1-1 system: Tsh 0.26/lit or Tsh 5.2 fbucket: (Tsh 731,941 + 3,139,000 lit = 0.9)
L-1-4 system: Tsh (.30/lit or Tsh 6.0 /bucket: (Fsh 1,757,61'6 + 6,570,000 lit - 0.9)
L-2system  : Tsh 0.337it or Tsh 6.6 /bucket: (Tsh 9,788,069 + 32,850,000 lit + 0.9)

6.7.3 Houschold Income and Paymen{ for Waler

Detail surveys on annual houschold income were carried out at 10 pilet villages in order
to supplement date collected through the sample houschold surveys {4,489 samples). The valucs

of two representative average indicator of the annual houschold income are given below:
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Mean @ ‘Tsh 410,000 ($656)
Median :  Tsh 245,000 (§392)

Annua! income of about 77% houscholds is lower than the mean value of Tsh 410,000,
whereas annual income of 50% houscholds is lower or higher than the median value of Tsh
245,000. Regarding representative annual houschold income to be used for cvaluation of
villagers™ affordability to water fees, il has been agrecd by between the Ministry of Water and
the JICA Study team that the income level covering 80% of houscholds should be used for
cvaluation of affordability considering the distortion effects created by the few high income
carners. Accordingly, such annual houschold income is worked out at Tsh 145,000 ($232) as the
representative anaual houschold income.

Annual water consumption of an average houschold with a family size of 5.8 persons is

42,340 1it. The watcr fecs to be paid by the average houschold are cstimated at:

L-1-1system : ‘Fsh 11,000/ycar, of Tsh 917/month
L-1-dsystem  :  Tsh §2,700/ycar, or Tsh 1,058/monih
L-2 system : Tsh 14,000/year, or Tsh 1,167/month

6.7.4 Affordahility

The perecntage of the annual water fees to the represenlative annual houschold income
(Tsh 145,000) ranges from 7.6% 10 9.7% as under:

L-3-1system @ 7.6%
L-1-4 system : 8.8%
L-2 system 0 99%

Above figures may imply that the cstimated water fees are nol affordable to the Jowcest
20% incame group. The houscholds are classified into five income groups with equal aumber of
houscholds: the lower 20% income group, second 20% income group, third income group,
fourth income group and the upper 20% income group in order to evaluate affordability of cach

income group. The results are as follows:

. Water Fee Ratio (%)
Income Group Income (Tsh) L-1-1 L-1-4 L2
Lower 20% 145,000 7.6 8.8 9.7
Second 20% 215,000 5.1 59 6.5
Third 20% 280,000 3.9 45 50
Fourth 20% 460,000 2.4 28 30
Upper 20% 1,000,000 1.1 1.3 i4
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As indicated above, the water fees are payablc' by 60% of the houscholds in the Study
arca. However, some dilficullics in water fee payment might be arisen for the lower 20%
income group 1o use L-1-4 (solar-pump borcholc) system or L-2 {cnginc-pump borcholc)
system. The VWCs shall take measures to relief the lower-income households by such a way to
appoint thosc houscholds lo caretakers or pump-atlendamts and to pay their water fecs by the
daily allowances.

Another indicators retated to evaluation of walcr fecs arc current prices of water sold by
walce vendors and willingness o pay for water. According to the results of the village inventory
and sample houschold surveys, at about 60 villages, people buy water from the water vendors at
prices of Tsh 50 10 100 per 20 litre-can; and the villagers responded to the questionnaire “How
much will you pay for water if clean and safc water is supplicd throughout the year?”; the valuc

of willingness to pay for water averaged to Tsh 82 per 20 fitre-bucket.

6.7.5 Collection of Water Fee

Regarding the collection of water fee from the villagers who receive water from
public taps, two mcthods arc applicable in a genceral way inciuding a fiatl rate system and

a simple metering system that charges for each bucket of water drawn at the public tap.

(Fial Rate Sysiem)
The flat rate may be justified for the villages where water for domestic
consumption is relatively small. The flat ratc is dctermined by a fixed houschold fee

regardless of family sizc, or head taxcs, or assessment on property.

(Simple Mctering System)

Charging for each bucket of water clearly has advantages in controfling water use;
however, it has cncountered administrative difficulties, and the cost of having an
attendant permancntly present at each public 1ap is necessary.

There is no casy answer 10 the problem of waler fee collection from public taps.
The choice between charging methods is largely dictated by local condition, and should
normally be made on the basis of administrative simplicily, acceplability and
cffectiveness.

To attain high cfficicncy of waler fee colieclion, thus rcsuliing in sustainability of
rural water supply projccts, it is effective to raise awarcness of the villagers in respect of
benefits of the projects. The viltagers should be given basic health cducation so that they
appreciate the benefits of improved water supply.
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CHAPTER SEVEN: PROJECT COST

7.1 Intreduction

The project cost consists of the following seven items:

(1) facility construction cost,

(2) procurcment cost of equipment necessary for the implementation of the project,

(3) cost for education and fraining of usets, local mechanics and others,

(4) project monitaring cosi,

(5) fec for enginecring services,

(6) fcc for administration; and

(7) the physical contingencics.

The costs necessary for land acquisition, compensation and cavironmental measure are

not applicable to the project; and cxclueded from the project cost.

7.2 Facility Construction Cost

The facility construction costs are estimated based on the work quantity, current unit
rates employed in Singida RWED projects and similar projects. The construction costs arc
divided inte two portions of foreign and local currencies, The forcign currency porlion covers
the amount of costs requircd for procurement of machinery, equipment, spare paris and
matcrials (0 be imported, and cost of parts. "The Jocal currency portion covers the costs required
for personncl and materials locally available. The estimated unit costs by facilily construclion
arc summarised as shown in the following table:

Table 7.1  Unit Costs by Facility (Unit: US$)

Facility Local Curiency Forcign Currency Tolal
L-1-1 7,621 19,908 27,529
L-1-2 2,845 70 3,815
1-1-3 11,506 52,203 63,709
L-1-4 27,064 124,413 151,477

L-2 (SP: 4,320) 35,042 106,732 141,774
{.-2 (8P: 5,040) 35,570 109,405 144,915
~2 (SP: 6,000) 38,306 128,970 167,276
Charco Dam 38,340 21,860 60,200

Note: (]-)Unil cost of L-2 facility varics by the proposed service population (SP).
{2)As per the unit costs of rehabilitation by facility type, refer to Appendix-6, Volume
Three Report.
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‘The summary of facility construction costs in cach target years is given in Table 7.2.

Table 7.2 Summary of Facility Construction Cosl

Costllems | Qy LC
A Domestic Watee. Facility
1.-1-1 264 | 2,012
I.-1-2 -
L-13 - ‘
L-1-4 7] 189 sn 10| 2081369 24| 650 2986
L2 9| 32t ] 1,013 21 12| 22 1 38| 129
Rehabilitationy 36 | 4| 85| 375| 88|1813) 970 693235
oot b asse g | 0 dsesi limass ] [oeso [ss.e07
B.Charco |~ 64| 2454 1309 | 127 | 4s69 | 2776 | 372 lioas | 5936

7.3 Equipment Procurement Costs

The procurement cost of cquipment for preventative maintenance and repairing of the

watcer facilitics is estimated as listed in the table below: The total cost is to be US$ 434,000.

Equipment Quantity Anmount (US$) Remarks
Pickup trucks 7 224,000 4WD
Workshop 5 115,000
cquipment
Water quality kits 5 35,000
Ofiice equipment 4 48,000
Tools 10 12,000 for local mechanics

Total 434,000

The procurement cost is allocated to four distinets as given in Table 7.3,

74 Training and Education Cost

The training costs include all necessary expenditures for training of the technicians from
the district water engineer’s offices, proposed local mechanics to be assigned by the district

water engincers and village technicians (pump-attendant and caretakers). The training of local
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mechanics inclusive of 10 chicf mechanics and 40 assistant mechanics will be carricd out for 10
days; five days for theory and cxperimental training; and another five days for practical
expericnce at sites. The training will be conducted by the contractor and/or the equipment
supplicrs during the construction stage. The project cost shall include such costs required {or
this purposc.

The cducation programme consists of PRA and education/sensitisation of the uscrs. The
PRA will be carricd out by a group of facilitators for threc days for cach village before the
construction stage; and education/sensitisation will be conducted for three days for each village
during the construction stage.

'The cost required for the said training and education is estimated as shown betow:

Cost licm Cosl (US$) Remarks
Training _
- Local mechanics 14,600 10 days for 50 persons
Edacation _
- PRA 392,000 3 days for 280 villages
- Sensilisation 308,000 3 days for 220 vitlages
Total 714,000

7.5 Monitoring Cost

The monitoring will be conducted by groups of qualified surveyors for a thrce-day
period for the villages covered by the project; one day for intervicw with the village government
and representatives of VWC and WUGS; one day for interview with sclocted usets; and onc day
for evaluation. The monitoring programme is scheduled to be implemented at an interval of
once a year for a period of five years after completion of the construction works.

Thus, the total cost amounts to US$ 1,100,000 (220 villages x 5 years X
$ 1,000/villagedime).

7.6 Other Costs

7.6.1 Enginecring Services Fee

‘The fee for engincering scrvices is estimated at 10 % of the total cost of facility
construction, cquipment procurcment, education and Iraining: and monitoring. Howcevet, the fee

on the charco dam construction is cstimated only from the facility construction cosl.
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7.6.2 Administration Cost

‘The administration cost of domestic water projects is eslimated at five(S) % of the total
cost of facility construction, equipment procurcment, education & training. monitoring and
engincering services, whereas the administration cost of charco dam projects is cstimated at
five(5) % of the total cost of facility construction and engincering scrvices.

The estimated administration cost in terms of US$1,000 amounts (o 580 in the year 2001,
1,305 in the year 2006 and 4,426 in the year 2016. The breakdown of administration cost in the
year 2001 is given on the basis of the district as follows (US$1,000):

LC FC Total
Hanang 249 58.4 833
Singida 69.9 177.6 2475
Manyoni 393 103.1 i42.4
leunga 319 749 106.8
Total 1660 414.0 580.0

7.6.3 Physical Contingencics

In provision for unknown factors regarding cost cstimate, the physical contingencics is
added to the project cost. The physical contingencics are eslimated at 10 % of the tolal cost of
facility construction, equipment procurement, education and training, monitoring, engincering
services and administration. The physical contingencics for charco dam is cstimated based on

the total cost of facilily construction, cngincering services and administration.

7.7  Total Project Cost

The total project cost amounts 1o US$ 181,624,000. Summary of the project cost by
target year is given in Table 7.4.

o W Charco [ Total
Year-2001 Projoct 13,400 4,895‘ 18,295
Year-2006 Project 304,565 9;714 40,279
Year-2016 Project 102,245 20,805 123,050
Tolal 146210 35414 181,624
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Table 7.3 Equipment Procurrement Cost by District
Pickup Workshop Water  Office Handpump
District licm Trucks Equipment  Kits . Equipment  Tools
Hanang Q'ty 1 1 1 LS 2
Lo@Leoey o2 » 7 1”24
Singida Qty 3 2 2 LS 4
_ @¢10000) 9% 4 14 12 48
Manyoni Q’ty 2 1 I LS 2
IR ¢ 1 K1, L) B o S B S 12 24
Ipunga Oy 1 1 1 LS 2
L _(3L000) 32 s . e 24
Total Oy 7 5 ] LS 10
(31,000) 224 115 35 48 i2
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‘Table 7.4  Summary of Project Costs by Target Year

(Unit: US$ ‘000)

Cost Hems

1.C FC 1L.C FC FC

i. Facility Construction 2,526 7,225 5,961 17,283 | 20,689 | 58,807
2. Equip™t Procurc’l 125 309 125 309 -
3. Educat’n & Training 143 - 186 - 386 -
4. Moniloring 220 - 286 594 -
5. Engincer’g Scrvice 301 753 643 1,728 2,167 5,881
6. Administeation 166 414 354 951 §,192 3,234
7. Contingencics 348 870 743 1,996 2,503 6,792

Sub-total 8,208 | 22,267 | 27,531 | 74,714

1. Facility Construclion 2,454 1,399
2. Engincer’g Scrvice 245
3. Administration 135
4. Conlingencics 283

_ Sub- total 3,117 1,778
CFetal T gges
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CHAPTER EIGHT: PROJECT IMPLEMENTATION PLAN

8.1 Implementation Programme

8.1.1 Implementing Organisation

The Ministry of Watcr will be the executing agency responsible for implementation of the
proposcd eural water supply project with the project arca extending over three regions of Arusha,
Singida and Tabora. The Ministry of Water will appeint a project manager who has
responsibilitics for promoting the project and coordinating and directing the local organisations at
all levels of region, district, ward and village.

For effective implementation of the project, four project offices wifl be ¢stablished, one
oftice for cach district. The district water engincer will be the representative who is sesponsible for
organising and directing 1he village organisations inctusive ol the water uscrs’ groups,
coordinating the district organisations related to rural water supply, and supervising consulting
services and construction work.

The construction work will be carried out on the contract basis, under the supervision of
the district water cngincer, by employing an enginecring consulting firm and a construction
contractor. The assignment of the consulling firm is to assist the Ministry of Waler in preparing
the detail design and tender documents, bidding and contracting with a construction conlractor,
and supervising the consteuction work as weil as conducting the programmes of cducation and

training of the uscrs.

8.1.2 Implementation Schedule of Facility Construction

The proposed project will be implemented as a package project composed of three stage
projects: Year 2001, Year 2006 and Year 2016 projecis. Fhe implementation schedule has been
prepared on the basis of the following condition:

(1) Boreholes Construction
Major works of this project is the construction of horehole facilitics due to its large
numbers. The construction of boreholes becomes a critical path in the construction planning.

Construction plans for boreholes in cach stage project arc formulated as follows:

(a)  Annual Working Days

Sunday : Sl days
Holiday : 15 days
Shuldbwn days in the rainy season : 74 days
Sub-Total o 140 days

Therefore, the annual working days are 225 days.
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Reguircd Number of Days for Boarchole Drilling
successfut borchole ¢ Odays

dry borchole i Sdays

Year 2001 projoct:

Borchole (successfut) ;1,680 days (280 x 6 days)
Borcholc (dry) : 350 days (280 x 0.25 x 5 days)
Total ¢ 2,030 days

When three (3) dritling partics are mobitized for the works, it takes 3.1 years (2,080 + 3 =
225days/annum) for driliing.

Year 2006 project:

Borehole (successful) 1 4,224 days (704 x 6 days)
Borchole (dry) : 880 days (704 x 0.25 x 5 days)
Total 1 5,104 days

When six (6} drilling partics arc mobilized for the works, it takes 3.8 years (5,104 + 6 =
225days/annum) {or drilling.

Year 2016 project:

Borchole (successful) : 15,186 days (2,531 x 6 days)
Borchole (dry) 3,164 days (2,531 x 0.25 x 5 days)
Total ¢ 18,350 days

When nine (9) drilling partics are mobilized {or the works, it takes 9.1 years (18,350 + 9 +
225days/annums} for drilling.

Reconstruction of Dug Wells

As the number of proposcd dug-wells is not se many, the reconstruction works will be

carricd out in the last year of cach stage project.

@)

Rchabhilitation of L-§-1 System
The number of L-1-1 (handpump-borcholc) facilities 1o be rehabilitated is 326 in the Year

2006 project and 1,008 in the Year 2016 project. The rehabilitation works will be implemented
over the construction period of cach stage project,

@

Rehabilitation of Other Facilities

As the number of other facilities is not so large, the rehabilitation of other facilitics is

implcmented in the last year of cach stage project.
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8.2  Education and Training

82.1 PRA

During the early slage of the project implementation, the consultant in cooperation with
the district water cngineer and related district officers will conduct the participatory rural
appraisal (PRA) at all target villages. The principal objectives of PRA are to inform the vitlagers
of the proposcd project and implementing procedures of the project, as well as to claborate on their
responsibilitics as regards the project.

The PRA will be carried out by a group of facilitators qualilicd in the scctors of water
facilitics, hcalih and cnvironmental sanitation and gender issues. The activitics in PRA in any
village include a meeting with vitlage government staff for hearing of outlines of the village and
preparation of village map; the group discussions with villagers by scctor; the site inspection of
proposed sile of water facilities; and the bricfing meeting with villagers on the findings of PRA,

the identification, analysis 2nd ranking of problems, and preparation of village action plans.

8.2.2 Education and Training

Just after the completion of the construction of water facilitics, the education and training
programme mentioned in Section 6.4 will be conducted by a group of facilitators as same as PRA
in cooperation with the disirict officets concerned. The programme will be administered by
focusing on groups such as the members of VWC and WUG, the pump attcndant and carclakers,

the primary school teachers and the uscrs,

8.3 Project Monitoring and Evaluation

8.3.1 Task Forces

The district water engincer will be charged with implementation of the monitoring
programme. The task forces shall be organised under the control of the district water engincer in
conjunction with other district officers concerned.

"The monitoring and cvaluation are the process that atiempts to determine the extent of four
issues mentioned in Section 5.5 and to provide effective information necessary for formutation of
development plans of the overall project through generalising (indings from the on-
going/completed village water schemes to other target villages. In this context, task forees shall
consist of qualified facilitators covering the field of water supply, health and environmental

sanitation and gender issue.
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8.3.2  Mcthodology

The monitoring and evaluation take place at defined and critical intervals of the project
cycle namely, during (on-going), towards (at the cad of construction), and aficr (on completion).
‘The first moniloring and evatuation will be conducted during the detailed design pcridd asapart of
the participatory rural appraisal, and the sccond one will be during the consituction period
together wilth the implementation of cducation and training programme. It is proposed to
implement the monilori'ng and cvaluation progrémmes once a year for a five-year period after
completion of the construction works.

The monitoring will be administered to two target groups inc{udihg viliage government
officials, other related officials and representatives of committecs and organisations conecerned

with rural watcr schemes; and villagers.

8.4  Project Implementation Schedule

The components of proposed project arc {i) projoct preparation inclusive of detailed design,
preparation of teader documcents, tendering and contracting of conslruction contractor; {ii)
procurement of cquipment required for the project implementation; (iii) PRA, (iv) borchole siting
by means of grophysical sounding and others; (v) facility construction; (vi) cducation and training
ol uscrs; and (vii) project monitoring.

The required period of time (number of year) for cach component arc estimated as follows:

Table 8.1 Rcequired Period by Project Component

Project Component  Year 200F  Year 2006 Ycar 2016 Remarks
Number of Vitlage 157 243 270
Number of Borchole 280 704 2,531
(i} Project Preparation 1.0 1.0 1.0
(iiy Equip’t Procurement  0.75 - -
(iii) PRA 1.3 11 .2 3 days/village;3 partics
(iv) Borchole Siting 1.2 3.1 5.6 2 days/silc
(2 pastics) (2 partics) (4 partics)
(v)Facility Construction 3.1 3.8 9.0 refer to Scet. 8.2.2
(vi) Educat’n & Train’g | 23 32 3.6 3 days/village;'l parly
(vii) Project Monitoring 0.5 0.7 08 2 days/village;3 parlics;
per year

Bascd on above, an implementation schedule of the proposed project was planned as
shown in Figure 8.1.
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CHAPTER NINE : PROJECT EVALUATION

9.1 Environmental Evaluation

9.1.1 Environmecntal Sclups

($}] Legislative and Institutional Setups

The laws and regulations concerning the cnvironment arc not cmacted in Tanzania.
Especially, those related to the environmental impact assessment (EIA) are also not included in
any segulations administrated by any regional government and sectorial agency. The regulations
pertaining to environment in the Study arc Wildlifc Conservation Act No. 12, 1974; Forest
Ordinance 384, 1954; Fisherics Aci No 16, 1970; Grassfirc Ordinance; and Range Development
and Management Ordinance.

Responsible agencics for the environmental management are the National Environment
Management Council undet the National Environmental Management Act, 1983, for purposcs of
acling as an advisory body (o the Government on all matters relating to the envirorment and the
Division of Environment created in 1991 in the Ministry of Tourism, Natural Resources and
Environment.

The Government intends te ecpact taw and regulations {e enforce cnvironmental

management including the environmental impact assessment.

2) National Conventions
The international conventions on environment to which the Government is a parly are the
Convention on Biotogical Diversity; Basel Convention and the Convention on International Trade

in Endangered Species.

(3) Game Reserve and Forest Reserve

There are three forest reserves, one game and forest reserve and threc game reserves in the
Study arca. Oul of 284 target viltages, nine villages arc focated in the above reserve areas: thre
villages in Duamghanga game and forest reserve, three villages in Minyuge proposed forest

reserve and three villages in Rungwa game reserve.

9.1.2 Initial Environmental Examination (IEE)

An initial environmental examination (IEE ) was made in the Study on 23 items of social,
natural and poliution envirdmncnlal impacts related to the implementation of groundwater
development projoet accoiding to the guid:eiinc of JICA. As a result of screening and scoping in
1EE, the following two items was clarified;

- unknown impact factor on vested water right of dug wells duc to drawing down of water

tevel andfor decreasing by drilling of new borcholes; and
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- change of quantity and quality of groundwater of the existing boreholes due to drilting of

new borcholes.

9.1.3 Environmental Impact Assessment

The EIA was made on the {ollowing two items clarificd by IEE: (l) vested water right of
existing dug-wells and (2) the change of groundwater quantity and quality of the cxisting
borcholes.

(1) Vested Water Right

Some 474 dug-wells are distributed over the Study arca. The dug-wells are usually sunk
manually into the supetficial soft layers. The maximum depth of well docs nol, in gencral,
exceed 20 m, and the well wall is protected with concrete rings. Some of them arc dry during dry
scason. A borchole extracts water normally from decp aquifer and not from shallow aquifer.
However, a borehole, which is constructed nearby a dug well and not properly designed or
constructed, might give water level influence to the existing dug-well.

The following measures are recommended to be taken in order to avoid water level
affection to the dug-well:

- to confirm location and aquifer of dug wells; and

- to design appropriatc borehole structure {o avoid extract water from aguifer of the dug-

well, inciuding installation of btank casing more than 30 m long and sealing by grout (o

six m depth below the ground.

(2) Influence (o the Existing Borehole

In case that a new borehole is proposed to be constructed in a village where a borchole(s)
is already existing, the influence of the construction works on the cxisting borehole(s) should be
climinated in terms of watcr quantity and water qualily of the existing borchole(s).

Al some 39 largel villages, additional boreholes will be constructed. The exient of
influcace on the existing boreholes was evaluated based on the number of new borcholes and
hydrogeological condition. At 16 villages, influence on the existing borcholes will be nil or very
small because the number of new boreholes is small in comparison with the potential water yield
and drawdown of groundwater level. At 14 villages in which three to five borcholes will be newly
constructed, influence may be avoided by kecpihg enough distance between the cxisting and new
boreholes. At 9 villages in which large number of borehole (6 to 12) are fcquired, some cxisting
boreholes may be influenced in casc of over-pumping of new boreholes, resulting in rapid
drawdown of water jevel and change of water quatity.

The following measures are recommended to be taken in order to avoid such influcnce:



- 10 investigate in detail hydrogcological condition around the cxisting borcholes such as
drawdown of water level and pumping discharge, and the possible change of water
quality by pumping test;

-to cstimate cnough interval between the existing and new borcholes based on
hydrogeological investigation;

- 1o unify the existing and acw boreholes adopting L.-2 systems; and

- {o make periodical monitoring on water fevel and water quality after the construction of
borchole.

9.2 Institutional Evaluation

9.2.1 Governmental Setup in WES Sector

The governmental setups of the WES sector in Tanzania is, in general, formed on the
practical basis under the leadership of (he related ministries of the national governmenl. The
ministries dispatch their staff to regional governments as the regional officers responsible for the
WES sector such as the water engineer, the ofticers for community development, health, women
and children affairs; and so forth. The WES related officers in the district government arc water,
community development, health, school teacher and others.

Those WES related officers in both national and local governments devote their dutics.
The WES officers at the district level play important role in daily support scrvices to viltagers.
Their daily activitics is, however, very limited due to financial constraint not sufficient to petform
their dutics properly. Their activitics would be more functioned, patticularly at the district level,
when crough number of staff and fund for their daily activitics are secured. The capaciily building
effort for them is atso required on a periodical basis.

In order 10 maintain a sustainable community bascd management system in the WES
sector, the governmental intervention is indispensable not only for education and training at 1he
initial stage of the project but also at the O&M stage in a long term. Although the cxiernal
assistance for intervention aciivitics may be avaitable during the implementation stage of WES
project, any recurrent assistance for the governmental intervention may not be expected. 1t is
important to seck a sell-reliance measure through develapment of own resourcees so as to cnable a

fong term intcrvention.

922 VWC

The village water committees (VWCs) have been established in most of the targel villages
in the Study arca. It is found through the Siudy' that some active and vital VWCs arc operaling

well their water schemes. However, many VWCs arc not so aclive, thus causing mallunction of



theiv water schemes, one of the reasons for which, among many, is lack of proper guide and
services 1o the VWCs 1o be provided by the government organisations

Water shorfage is a major problem in all the target villages and they have been seeking to
provide village water facilitics. On complction of the proposcd project, VWCs with the proposcd
water uscrs’ groups may manage their water schemes sharing their responsibilitics as designed in

the Study when intervention and support scrvices by the governments are propeddy implemented..

9.3 'Technical and Engiacering Evaluation

9.3.f Drilling and Construction Contractor

In consideration of the size and nature of the proposed project, the Study recommends to
employ & private contractor(s) (an cxpalriate prime contractor with local sub-contrac!oré) to
undertake the construction works of borehole drilling inclusive of facility construction for the
implementation of project.

Some ten (10) number of drilting contractors are operating in Tanzania. They ate running
under small size in terms of capital, finance, staff and outfit. Most of them hold non or onc or two
drilling rig(s) and very timitcd number of vehicles and other supporting equipment. Many of them
hold no drilling rig and they borrow the rig from the MOW when necessary.

A number of technical issues are obscrved regarding the technologies of ‘Tanzanian
drifting contractors through the implementation of the pilot projeet of the Study which involved
the drilling works.

The contractors used to exclusively apply the DTH (air-hammer) drilling even to very
collapsible fayers; the mud-circulating dritling was not used. And drilling through those fayers at
a village, unexpected time were lost and (he proposed borchole could not be finally completed.
This is supposcd 1o be attributed to lack of mud-pumps and mud materials; and tack of mud-
drilling technology which is common to driflers in Tanzania. 4

To import the equipment and materials for the drilling and facility construction into
‘Tanzania, i took three to four months after the order has been given by the Study tcam duc to low
financial and administrative capabilities of contractors and the prevailing custom system.

The biggest drilling firm in Tanzania is the Drilling and Dam Construction Agcnéy of the
MOW which is semi-autonomous body and holds a number of staff and old but enough outfits

inclusive of 30 drilling rigs.

9132 Climate and Road Conditions

The rainy scason in the Study arca lasts for some five-month slaning from Novembes to
end in March in a normal year. During three-month period from the end of December to the end of
March, the local dirt roads arc hardly passable for vehicics, even in a part of the frunk gravel-top
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soads. In the year 1997/98, the supply of petrol and commoditics was interrupted due to the
wash-out of many bridges on the trunk roads.
A three month period is, therefore, taken for the shutdown of construction works in the

project implemientation pian in the Study.

9.3.3 Geophysical Sounding for Borchole Siting

The sesistivity and double-loop EM soundings were applicd to borchole siting in the
Study. An application of both the above soundings were effective (o a 100 m depth; and in casc
that the superficial formation is thin and the bed-rock formation is at shatlow depth, soundings
weee cffective.

The Study identificd that most of productive aquifer was in fracture vonc within the bed-
rock formation at a 100 m to 150 m depth. In some wide area the bed-rock formation and fracture
zone within it arc overtopped by a lake-hed deposits. Both the above soundings are not so
elfective in the said situation.

The Study recommends to introduce the time-domain clectromagnetic (TDEM) sounding
for the borchole siting at the project implementation stage. The T DEM sounding may be more
effective to sound to a several-hundred-metre depth in lerms of precision and site-work

performance.

94 Project Benefiés

9.4.1 Financial Benelits

Financial benefits mean revenucs from water charge. Three model cases are put forward
for financial and cconomic cvaluation: L-1-1 system (borcholc wilh handpump; scrvice
population: 430); L-1-4 systcm (borehole with solar-pump; service population: 900) and -2
system (piped domestic-point; service poputation: 4,500).

As alrcady described in Section 6.5, the system (ype-wise aniual revenucs are:

- 1.-1-1 System : Tsh 816,000 or US$ 1,306
- 1.-1-4 Syslem - Tsh 1,902,000 or USS 3,043
- L-2 Sysiem : Tsh 10,841,000 or US$ 17,245,

The above valucs are as of 1997. Actually, houschold income will go up in future in
paralic] wilh cconomic growth. It is assumed that household income in the Study arca will

increase at the average annual rate of 2% in {uture.

54.2 Economic Benclits

The two major beneits are expecicd to accruc from project implementation. One is the

time saving benefit and another is the benefit of medical cost reduction.
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(n Time Saving Benefit

If the project is not implemented, the users have to continue to walk far away to sources
ta collcct watcer. The problem is that not only docs it ldquirc much physical exertions to women
and chitdren but alse it accompanics the daily spending of censiderable portions of their precious
daytime hours.

Based on the per capita per day spending of time for water collection and the economic
value of unit length of time, the annual per capita cconomic loss of water collection is eslimated at
Tsh 9,319. From this value, the assumed time saving rate of 70% in the with-project case and the
number of users covered by a water system, the annual bencfits by system are:

L-1-1 : Tsh 2,805 thousand or US$ 4,488,

1.-1-4 : Tsh 5,871 thousand or US$ 9,394,

1.-2  :Tsh 29,355 thousand or US$ 46,972,

(2) Bencfit from Medical Cost Reduction

According to the resuits of the houschold survey conducted by the Study Team, an
average medical expenditure for water-related diseases per person per year is deemed 0 be Tsh
4,022 or US$ 6.4. From this value, the assumed discase reduction rate of 25% in the with-project
case and the number of service poputation of a water system, the annual benefits by system type
arc cstimated as follows;

L-1-1 :Tsh 432 thousand or US$ 692,

L-1-4 : Tsh 9GS thousand or US$ 1,448

L.-2  :Tsh 4,525 thousand or US$ 7,240.

(3) Total Benefils

From the above, the tolal annual benefits are:

L-i-1 :Tsh 3,237 thousand or US$ 5,180,

1.-1-4 : Tsh 6,776 thousand or US$ 10,842,

-2 :Tsh 33,880 thousand or US$ 54,212.

The above valucs are as of 1997, Aciually, the time saving benefit will go up in future in
parallel with cconomic growih, It is assumed that the time saving benefit in the Study area will
fncecase at an average annual rate of 2% in future. The benefit of whole project in 20-year period
from 1999 to 2018 are estimated as US$ 2,069 thousand by 2003, USS 7,181 thousand by 2008,
US$ 13,285 thousand by 2013 and US$ 27,496 thousand by 2018.
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9.5 Economic and Financial Evaluation
9.5.1 Project Cost

{ Financial Cost

The project cost consists of the capitat cost and the O&M cost. The capital cost consists
of the initial and replacement costs. The initial cost is the cost related to the new consiruction of
water supply facilitics, while the replacement cost is the cost refated to the replacerent of such
facilitics when their depreciation periods are completed.

The O&M cost is the annual recurrent cost related to personnel, oil, repaitring and others.
The initial cost will be entirely granted by the external agency or subsidiscd by the government,
while the O&M cost and the replacement cost will be basically shouldered by the uscrs.

(a)  Initia} Cost

‘Fhe estimated initial cost by facility are:

- L-1-1 system : US$ 37,012,

- L-1-4 system : US$ 196,194,

- L-2 system : US$ 212,163,

The costs required for the procurement of equipment and the education & training are
worked out {rom the total project cost, and the ratio of the service population for L-1-1, L-1-4 or
L-2 system to the total service population. Thus, the initial cost required for whole project is
estimated at US$ 162,721 thousand.

(®) Reptacement Cost

The lifctimes per facility is to be 7 years for the handpump, 10 years for the engine and
pump for L-1-4 and L-2 system, and 20 to 30 years for trunk facilitics. During the project lifc of
20 years from 1999 10 2018, the following replacement cost witl be required:

- L-1-1 : US$ 2,441 (by 7th year after installation, thal are, in 2006 and 2013),

- L-1-4 : USS$ 15,600 (by 10th year after installation, that is in 2009),

-L-2  :US$ 20,829 (by 10th year after installation, thal is, in 2009)

(c) O&M Cost
The O&M costs by facitity are cstimated as:
-L-1-1 : US$ 1,172,
-L-1-4 : US$ 2,812,
-L-2 :US$ 15,664
The above ligures ate as of 1997, and the personncl cost included is assumed to go up in

future in parallcl with the cconomic growth at and averaged annual rate of 2%.
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2) Economic Cost

The economic cost is driven froam the said financial cost. ‘To converl a linancial cost o an
cconomic cost the standard conversion factor (SCF) in the country is to be applicd to local
components (LC) of the former. SCF worked out to 0.9287.

(a) Economic Cost by System Type
Applying SCF to L.C, the economic cost by facilily is estimated as:
- L-1-1 : US$ 754,
-L-1-4 : US§ 1,163,
-L-2 :US§ 12,613

{p)  Economic and Financial Costs for Whole Project

In accordance with the implementation schedule, the project ceosis in economic and
financial terms were distributed over 20 years from 1999 to 2018. Total financial and economic
costs of the project in the said period are cstimated at US$ 175 million and US$ 170 million
respoctively.

9.5.2 Economic and Financial Evaluation

(I Projection of Financial Statements

It is quite important to prepare projected financial statements 1o assure whether or not the
user’s ofganisation manages the water supply facilities in financially stable and successful
mansact. In preparing those statements it was assumed that no governmental lax would be
imposed on the surpluses {0 be gencrated in the water operations,

Bascd on all the above described assumptions regarding revenues and cost, the financial
statements were projected by district and by facility type for the project life of 20 years. The
following table highlights what those statements convey:

(Unit: %)
Facility Revenues/ Net Profits/ Working Capital/ Net Profits/
L-1-1 i18.3 18.6 24.0 6.2
[.-1-4 125.1 22.9 40.5 318
| 120.1 19.6 239 7.9

As an altcrnative, supposing the goverimental corporate tax is imposed on the surpluses
wilh the maximum tax ratc of 30%, then the representative financial indicators will take lhc'
following values. It shows that the water operations are expected to be financially smoothly
performed in any case with tax or wilhout tax.
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(Unit: %)

Facility Revenues/ Net Profits/ Working Capital/ Net Profits/

Expenditurces Revenucs Revenues Total Asscls
1.-1-1 1183 13.0 18.4 5.1
L-1-4 125.1 19.9 338 2.9
L-2 120.1 17 18.1 6.6

The above table shows that the uscr’s organisation may manage financially successful
any of L-1 ot L-2 systems.

(2) Financial Analysis
Using cost benefit (revenuc) streams in the project life of 20 years, a financial analysis

was performed on conditions that the discount rate is 10%. The resultant financial criteria are

shown below;
Facility NPV (US$) B/C EFIRR {%)
L-1-% 1,005 1.08 16.2
L-1-4 - 1,904 0.94 3.1
L2 20,626 1.14 218

From the above resulis the project in teems of the construction of L-1-1, L-1-4 and 1.-2
systems is judged ta be financially highly feasible in all the four districts. Although the FIRR
value for L-1-4 system is below 109, the financial feasibility of system is amply attested by the

high value of projocied representative indicators of the system.

3) Econbmic Analysis

Based on the forcgoing assumptions concerning benefits and economic cost, the cost
benefit sircams were prepared for L-1-1, L-1-4 and L-2 systems in the project life of 20 years.
Also, the cost benefit streams were prepared for the whole project in the project life of 37 years.
Using those sircams, an cconomic analysis was performed on the condilions that the opportunity

cost of capital is 10%. The resultant economic crileria of whole project are shown betow:

- NPV (US$ thousand) 1 27,595

- B/C : 1.38

- EIRR (%) : 15.0

The ‘sen,sifivily in EIRR of whole project was analyscd as below:
- Case 1 (Bencfits: -20%}) : 115

- Case 2 (Cost: +20%) ;121

- Basc Case : 150
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From the above resulls the project in term of whote project is judged to be cconomically
feasiblc.

9.6  Synthetic Evaluation

Water is not only onc of basic human nceds but humanitarian issuc in terms of the
minimum wages, security [rom physical danger, protection from discascs and primary health care.
Without it, one can hardly survive as a human being. In this mean the water supply has an aspect
of a social undertaking.

Howeves, the current world-wide conscnsus revolves around the financial sel-help at the
grass-root level. This is the irceversible great tide of today, which provides the surest and
permanent solution to such project as rural water supply. It was made amply clear as a result of
institutional and financial analysis that the rural population in the Study area can by themscives
manage water facilitics 1o be constructed under the project in a financially stable and successful
mannct. At the same time, it was revealed that this project is economically feasible in saving time
for water collection as wel as reducing medical cost. Together with the above described
quantitative evaluation, a more mention must be made of the qualitative benefits of this project. In
short, it will work as a saviour for those who suffer and for women.

The rural population in the Study arca now mostly use unsafe walter from sources like
rivers, springs, ponds and watcr holes or shallow dug wells for domestic purposes. Virtually all
the water from such sources has beea found to be biologicatly contaminated. This state of affairs
gives rise to a high incidence of water-related diseases. The project is cxpected to contribute to
reducing sufferings from such illncsses. Usually patients are tended by the female sex.
Accompanying the reduction of the discascs concerned, therefore, the project wilt also lessen
women's and children’s burden in patient caring. ‘

It was found as a result of the sample houschold survey that a household on an average
spends 10 hours in total pee day for water collection. Such a practice is not only a great cconomic
loss to the houschold itsclf as well as to the nation, but also forces heavy physical excrtions and
mental stresses to women and children. This is a typical case of female discrimination. The

project is expected to contzibute to the alleviation of such gender sufferings.

The Study formulates the charco dam scheme for livestock waltering in view from the
cconomic importance of livestock raising in the Study area. 'The cost required for the scheme to
construct 463 charco dams, however, reaches to some US$ 21 million or some 11% of the totat
projoct cost of US$ 181 million.

in considcration of the more importance and effectivencss of the waler supply for human

being. an option could be selected that the avaitable resource for investment is weighted to cover
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domestic water supply scheme; and a sell-reliance nicasure of users may be taken to realise the

charco dam scheme since the required technology is met to the rurat level.
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CHAPTER TEN: CONCLUSION AND RECOMMENDATION

16.1 Conclusion

The Study identificd that the water supply coverage over the Study arca as of 1997 was
only 40% (7.3% in Hanang, 54.9% in Singida Rural, 46.0% in Manyoni and 10.9 % in Igunga).
Out of total population of 696,000 in 284 target villages, the daily lives of 420,000 poputation
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 colicet water (10
hours/day/houschold) and medical expenscs for water-refated discases (Tsh 23,000 or US$ 37).

Through a scrics of survey and study on hydrogeology and groundwaler, the Study
revealed that a sufficient groundwater resouree is availabie in terms of quantity and quatity in

general to meet the requirement of the proposcd project.

As the oulcome of the Study, it is necessary to comsiruct some 3,500 waler source
facilitics to cxploit the groundwater in order to provide safc water for a estimated population of
1,148,000 by the target year of 2016. In addition, some 460 charco dams shall be constructed fof

the usc of livestock keeping which is an important income source for the people in the Study arca.

In consideration of the available resources cnvisaged in the project implementation
planning, the proposed project will be implemented under the stage-wise programme with the
three targel years of 2001, 2006 and 2016.

By the year 2001, in addition to the rchabilitation of 36 existing water facilitics, 280 of
new water facilities will be constructed to cover some 60 % of 789,000 populations, and
furthermore 64 of charco dams for livestock purposes. By the year 2006, construction of 704
water facilitics and rehabilitation of 375 water facilities will be carried out for wates supplies to
cover some 80 % of 895,000 populations. 127 of ¢harco dams will be constructed. By the year
2016, the target year of the project, 2,531 of new water facilitics will be constructed together with
the rehabilitation of 970 of existing facilitics so as to mect the water demand of a population of
1,148,000.

The policy of the Government of Tanzania is that the rural water supply system is to be
operated, maintained and mana'ged by the user’s organisation, the village watcr comimittee
(VWC). Most of target villages in the Study arca established their VWCs and reserve the village
water fund (VWF). Some of VWCs which are opcrating their water facilities arc active and well-
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functioned; however, the remaing VWCs are dispirited because their water facilitics remain
malfuactioning.

Women are the major bearcrs as well as beneliciarics in the water and environmental
sanitation (WES) scctor. They play impartant soles in the management, supplemental finance and
child-cares in their houschold. Simultancously they have to participate themselves more into the

docision-making process in their villages as well as VWCs as the major bearers and beneficiarics.

The Sluﬁy estimated the O&M costs hy type of waler fa'ciiitiés, and concluded that
annual water fee per houschold comes to Tsh 11,000 or USH 18 for a handpump equipped
borchole and Tsh 14,000 or US$ 22 for 1.-2 {piped domestic-point) system. The water fce shares
some 6% of the median valuce of annual houschold income (Tsh 245,000 or US$ 392).

The governmental intervention is indispensable to lead any community bascd management
system (CBMS) to sustainable and success. The existing system in Tanzania of the WES sector
has distributed responsibilitics at cach level ranging from village, district, segion to national,
WES officers al district level play an important role in daily support scrvice to village level. Their
daily activitics, however, are very limited due to financial and other constraints to conduct their
proper dulics. The Study concluded that a sustainable CBMS could be realised if certain

interventions in the education, training and supporl services arc properly extended to VWCs,

The total project cost is cstimated at US$ 182 million as given below:

Year-2001 project : US$ 18.3 million

Year-2006 project : US$ 40.3 million

Year-2016 project : US$ 123.1 miltion
Total :US$ 181.7 million

A distinguished socio-cconomic effects of the proposed project are evaluated in terms of
the stabilisation of daily life of waler users in the securily of stable and safe water source,
revitalisation of cconomic activilics, child-carcs, generation of opporiunily in income generalion
and education, decreasc of water-related diseases and so forth. Even in the economic and ﬁnanéiél
cvatuation of project within an cxtent of tangible bencfits, the internal rates of relurn are
significant (FIRR: 16% and EIRR: 15%}).
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10.2 Rccommendalion

(1)  Urgent Commencement of the Project

The current water supply cm?cragc of the Study arca ranks the lowest in Tanzania.
Therefore, in order to improve the situation of water supplics for the rural poople, the rugal water
supply schemes should be urgently implemented. In this context, it is recommended to commcnce
the proposed projoct which will generate significant project benefits as closely as possible to the
proposed implementation schedule.

(2) Phasing of the Preject

‘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 regarding the implementation of the
project is necessilated, it is recommendcd to strictly follow “some for all” principle; not giving
priority (o any district(s) or villages but covering all the target villages at any implementation

stagc.

(&)) Self-reliance Measure (0 Charco Dam Scheme

In consideration of the more importance and effectiveness of water supplies for human
being, an option may be available thal the resourccs for investment is more weighted in favour of
domestic water schemes; and the scll-reliance measure be taken to promote the implementation of

charco dam schemes as one of the rural development projects.

) Revision of Water Supply Plan
It is recommended to revise in 2006 the water supply plan with the target year of 2016
proposed under this overall water supply plan, basing on the outcomes of the implementation of

the previous project and the socio-cconpomic situation of the Study arca..

(5)  Strengthening of District Water Engineer’s Office

In order to assure sustainable management of the community bascd system of rural water
supply schemes, the district water cngincer’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
Government shall make more efforts to carmark the appropriate recurrent budget and provide the

training programme regarding the capability building of the district water cogineer’s offices.

(6) “Drink Boiled Water” Campaign
The groundwater collected from boreholes is the most favourable safe water. The water
facititics other than boreholes, howevet, also remain imporlant walcr sources in the rural arca. It
is recommended to extend a morc extensive campaign in “Drink Boiled Water” and “Wash Your

Hand by Soap” to all rura! population.
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{7 Introduction ol"l‘l)EM in Borchole Siting .

The Study identificd the cffectivencss of resistivity and simplified electro-magnetic
soundings. In view of the depth and situation of productive aquifers, the time-domain clectro-
magnetic (TDEM) sounding is recommended to be introduced for the borchole siting during the

project implementation stage.
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Appendix-1(1) : List of Study Team, Counterpart Personncl and
Project Working Commitlce

HCA Study Team

1. Mr. YOSHIKAWA Mitsuru Team Leader / Groundwater Bevelopment

2. Mr. OHTA Kunio Q&M [ User’s Organisation

3, Mr. KAWASAKI Satoshi Hydrogeology / Hnviroament

4. Mr. OKAMCTO Sumitada Rura) Water Supply

5. Ms. Mercy 1. MANDAWA Social Analysis / WID

6. Dr. James BUGENGO Hygiene Education

7. Mr. IBARAKI Hisayuki Geophysics

8. Mr. OHICHI Minoru Prillieg Superintendent

9. Mr. ISHIBASHI Naomichi Ecouomy / Finance

10. Mr. OHTA Kazuhisa Team Coordination

Counterpart Personpel

1. Mr. M. A. MACHA Scoior Design Engineer, Ministry of Wates, Dar es Salaam

2. Mr. L. R. E. KONGOLA Head of Hydrology Section, Ministry of Water, Dodoma

3. Mr A 1. MCHARD Plaoping Engincer, Arusha Region

4. Mr. A. E. SANGIIA Regional Hydrogiologist, Tabora Region

5. Mr. P. Il KILLEWO Regional Planoning Engincer, Singida Region

6. Mr. A. KASONTA Senior Geologist (Geopbysist), Miistry of water, Dodoma

7. Mr. N. M. SHATTA Chief Drilling Inspector, Ministry of Water, Dodoma

1. Mr. Gabriel LWAKABARE Ag. Director of Rural Water Supply, Ministry of Water, Dar es
Salaam

2. Dr. MOHAMED A. H. Head of Drilling and Dam Construclion Section, Ministry of
Water, Dar es Salaam

3. Mr. Ryubba MAGESA Rugal Water Supply Section, Ministcy of Water, Dar ¢s Salaam

4. M. M, R. RUGAIMUKAMU Assistant Drilling Superintendent, Mivistry of Water, Ubungo

S.Mr. M. B. LOISENGER Representing Regional Water Engineer, Arusha Region

6. Mr. George C. MIFUKO District Waler Bngineer, Hanang District

7. Mr. D. K. KAMARA Regional Water Engincer, Siogida Region

8. Mr. Joel C. MWAILHOIO District Wates Engiveer, Singida Rural District

9. Mr. A. Ara KUSENHA District Water Engiaeer, Manyoni District

10. Mr. T. M. BUZARE Regianal Water Engincer, Tabora Region

11. Mr. Rutta MERCHADES Disteict Water Engineer, Igunga district

12. Mr. R. M. Kukula Principat Health Officer, Migistey of Health, Dar es Salaam
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Appendix-1(2):

List of Persons Contacled

The Embassy of Japan:
H.E. Mr. Shintaro SASAKI
Mr. Kazuhiko KITAGAWA

. JICA Tanzania Office:

Mr. Shinya NAKAI

Mr. Takashi M1ZUNO

Mr. Masahiko URYU

Mr. Tadancbu ONO

Mr. Jackson M. BISWARO
Ms, Deborah SUNGUSIA

. The Government of Tanzania:

Mr. Frederick Sumaye

. The Ministry of Water:

Prof. Idris A, MTULTA

My B. E. NJAU

Mr. Laurent M. SECHU
Mr. M. A MACHA

Mr. I.. R E. KONGOLA

Mr. M. R. RUGAIMUKAMU

Mr. Gabriel LWAKABARE
Dr. A, H. MOHAMED

Mr. A, KASONTA
Mr. N. M. SHATTA

. FTabora Region:

Mr. T. M. BUZARE
Mr. P. A, M. CHIKIRA
Mr. Y. E. C. MASATU
Ms. NZURI

Mr. A F SANGIJA

Ambassador

Second Secretary

Resident Representat ive

Deputy Resident Representative
Deputy Resident Representative
Assistant Resident Representative
Assistant Director

Assistant Director

Prime Minister

Principal Secrelary

Commissioner, Water Affairs

Head of Design Section

Design Engineer

Head of Hydrology Section, Dodoma Office
Assistant Drilling Superintendent,

Ubungo Office

Ag. Director of Rural Water Supply

Hecad of Drilling and Dam Construection
Section

Senior Geologist (Geophysist), Dodoma Office
Chief Drilling Inspector, Dodoma Office

Regional Water Engineer

Regional Administrative Secretary

Ag. Regional Planning Officer

Ag. Regional Community Development
Officer

Regional Hydrogiologist
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Igunga Dhstrict:

Mr. Rutta MERCITADES
Mr. M. 8. MAGOLINYA

Mre. S M. S, JUMANNE

6.Arusha Region:
Mr. Jeremiah T. AKONAAY
Mr. M. B. LOISENGER
Mre. A. J. MCHARO

Hanang District:

Mr. George C. MFUKO
Mr. N. J. NYAKI

Mr. Njovu

7.8ingida Region:
Col. A. TARIMO
Mr. Martin MGONGOLWA
Mr. §. M. CHIMA

Mr. A 8. MSHAMA

Mr. Richard M. C. MSENGI
Mr. Peter I KILLEWO
Mr. Vasenan MAKUSARO
Mr. Saidi CHUME

Mr. Deocres KAMARA

Mr. M.S. Shimba

Singida Rural Distriet:
Mr. Abbas . KANDORO
Mr L. J. R. CHILEWA
Mr. Joel C. MWATHOJO
Mr. Geofrey Mrishe

Manyoni District:

Mr. A. OMBORI

Mr. A. Ara KUSENHA
Mr. Yange MAKAJULA

Bistrict Water Engimeer
In-charge of Rural Water Supply
Ag. Planning Officer

Regional Water Engincer
Representing Regional Waler Engineor

Planning Kngineer

District Water Enginecer
Ag. District Water Engincer
Ag. District Planning Officer

Regional Commissioner

Regional Administrative Secretary
Deputy Private Secretaey to Regional
Commissioner

Ag. Regional Planning Officer
Regional Water Engineer

Regional Planning Engineer
Regional Hydrogeologist

Regional Drilling Officer

Regional Hydrelogist

Regional Hydrogeologist

District Commissioner
Ag. District Executive Director
District Water Engincer

District Hydrogeology Technician

District Executive Director
District Waler Engineer
Assistant District Waler Engineer
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