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ATTACHMENT-N.1

PROPOSED BY-LAW
ON

' OPERATION AND MAINTENACE WORKS (DRAFT)






Druft

GOVERNMENT NOTICE NO. __PUBLISHED ON___

THE LOCAL GOVERNMENT {DISTRICT AUTHORITIES) ACT, 1982

(NO._ OF19_ )

BY LAWS
MADE UNDER SECTION 148

TIE MOSHI AND HAl DISTRICTS (OPERATION AND MAINTENANCE OF LOWER MOSHI
INTEGRATED AGRICULTURE AND RURAL DEVELOPMENT PROJECT) BY-LAWS, 19,

PART |

GENERAL PROVISIONS

Tule L

Interpretation 2.

These By-Laws may be cited as the Moshi and Hai District Councils {Opcralion and
Maintenance of Lower Moshi Integrated Agriculiure and Rural Development Project) By-
Laws, 19 and shall be deemed to have come into operation on the

In these By-Laws unless the context requires otherwise,
"RAS" means the Regional Assistant Sccretary, Kilimanjaro Region,
“COUNCIL" means the Moshi District Council.

"KADP Offtee” means the office for exceution of the operation and maintenance of the
Project Facilities (hereinalter defined),

"Project” means (he Lower Moshi Integrated Agriculture and Rural Development Project
situated in Moshi and Hai Districts, Kilimanjaro Region,

"Project Facilities” means at! facilities constructed and applicable to the project, and
comprises of:

(3} Kikulciwa headworks, No.1 and No.2 Hydopower Statiens, divession channel and
their related structures,

(b) Intake weirs, supply, main and sccondary irrigation canals and their related siruciures,
including water gates and any other items attached o and or installed in those
structures,

() Main and secondary drains and their related structures,
{d Trunk farm road, main and sccondary farm roads and their refated structures,

(¢) Flood dikes andtheir refated structures, including gates andother ttems attached to and
or installed in those structures,

() Warchouse, resideniial quarters and utility facilities retated to those buildings,

(g) Tertiary irrigation canals, tertiary drains and teriiary roads and their related structures,

NAY -1



Application,
modification and

K

excmption

(2)
ORGANJZATION
Powers of RAS  4(1)
Project 5(1}
Implementation
Committee

Draft

(h) Watercourses, field drains and ficld roads and their related slruciures,
"Major Facilities" means the lacilitics mentioned in sub-clauses (3) to {f) above,
"Terminal Facilitics” mcans the facilitics mentioned in sub-clauses {g) and {h),

"Agricultural Land' means any land for agricultural use, which is located withio the
boundary of the Project and served by the Project Facilities,

“Projoct Beneficiaries” means any person or conununity holding Agricultural Land, but
docs not include a tepant.

"CHAWAMPU" means Chana cha Wakulima wa Mponga formed by the Project
Beneficiaries under the Cooperative Socicties Act, 1991,

Subject to the provisions of sub-clause {2) of this Clause, these By-Laws shall apply to
whole arca of the Project, which is sitwated in the area wnder (he jurisdiction of the
COUNCHL.

Where in the opinion of the Project Implementation Committee (hereinafter defined) the
circumstances so require, the by resolution modify the application of any of the provisions
of these By-Laws 1o orin relation 1o any arcaunder the Project or in relation 1o any category
of persons in suchmanner” as the COUNCIL may deem fit, and may likewise excmptany
pcrson or category of persons in the administration of the Project from all or any of the
provisions of these By-Laws,

PART Il

The RAS shall be responsible for the organization of the Project and shall bave jurisdiciion
over the whote activities relating to the operation and maintenance of the Project Facilities.

The Project Implementation Comnmittee (hereinafter called the "Project Committee”) shall
be establishedas the highest execution body of the operation and maintenance of the Project
Facilities and all other activities relatingto the Project.  The Project Committee shall be
constituted of the following members:

Chairman - Regional Assistant Sceretary

Sccretary © Director of KADP

Members @ Regional Agriculture Development Officer
Zonal Imigation Officer
District Cooperative Officers of Moshi and Hai
District Executive Directors of Moshi and Hai
District Agriculture and Livestock Development Officers of Moshi and Hai
District Irrigation Officers of Moshi and Hai
District Administrative Officers of Moshi and Hai
Councilors {2) of Moshi and Hai District Council
Councilors {2) of the Project Area
General Manager, KNCU
Representatives of CHAWAMPU
Representatives (3) of Water Users® Groups

NAL-2



Functions of
Project
Committee

Powers and
ffunctions of
COUNCIL

Joint Meeling

Draft

(2} The RAS shall convene ordinary Project Commitics meetings four times every business
year and may if necessary convene extra-ordinary Project Committee mectings atany time.

3(1)

183

The furctions of the Project Committee shall include inter-aliathe discussions, review and
approval of:

@

(b)

©
«)
(e)
()
()

Past pecformance of the KADP Office thercinafter defined) i relation to the operation
and maintenance of the Project Facilities and other activitics relating to the Project,

Annual program for the opecation and maintenance of the Project Facilities andother
activities relating to the Project,

Gapenditures and budgets on the running of the KADP Office,

Amount of water charges (o be imposed on the Project Beneliciaies,

Past performance and program of agricultural extension to the Project Beachicianies,
Assessment of annual agricultural production and farm inputs,

Any matter refating (o the operation and maintenance.

The COUNCIL shall be the highest executing body of the organization fonned among the
Beneficianes and shall be responsible for;

@

1))
{c)

Supervision, direction and coordination of all the activitics of CHAWAMPU
(hercinafter defined),

Examination and approval of annual plans of the activities of CHAWAMPU, and

Preparation and approval of By-Laws and other regulations relating o the operationand
maintenance of the Project Facilities.

The Joinl Meeting shall be constituted of representatives of KADP Office and
CHAWAMPU and any other persen appointed by the COUNCIL.

The functions of the Central Water Users’ Committee shall inter alia include:

(@)
(b)

@
©
N

(g)

Supervision, direction and coordination of the activilies of CHAWAMPU,

Preparation of annual plans on operation and maintenance of the Teeminal Facilities,
agriculturat production and other activitics relating to the project,

Discussion and decision on rules of the operation and maintenance of Tewninal
facibilies,

Discussion and decision on irrigation plans and methods,
Discussion and decision on methods of impasition and cotlection of water charge,

Assistance and guidance to the Beneficiarics on processing and marketing of
agricuftural products, and

Any matter refating to the operation and maintenance of the Project Facilitics and
farming activities in the Project area.

NAL-3



Draft

Water Uscrs' 91} A Water Users’ Group shall be a teaninal organ of the operation and mainteaance of the
Group Project Facilitics, and shall be formed among the Bencficiaries, holding the Agricultural

Land in the arca scrved by each tertiary imigation canal (hereinafier called” the Tertiary
Block™)

(2} The Water Users' Group shall perform all the dutics relating to:
(i) Adjustment and coordination of the activities of respective water users,
(i1} Preparation and execution of water distribution plans within the Tertiary Blocks,
(iii) Maintenance of the Teominal Facilitics,
(iv) Collection of water charges from respective water users, and

(v) Execution of the instructions and orders from the Project Office and KADC.

KADP Office 11} The KADP Office shall be responsible for the operation and maintenance of the Major
Facilities,

(2) The functions of the KADP Office shall inter alia include:
(1) Preparation of irrigation schedules,
(i) Control and regulation of intake discharges and canal flows for the Major Facilities,
(iii} Preparation of maintenance programs for the Major Facilitics,
{iv) Exccution of periodic inspection of the Major Facilities,
(v} Execution of maintenance and repair works for the Major Facilitics, and

(vi) Assistanoe and guidance of the CHAWAMPU in the water management and facility
maintenance within the Tertiary Blocks.

PART 1l
OPERATION AND MAINTENANCE

Notice 11, ‘the RAS shall give public notices on the rules and regutations on the operation and
mainienance of the Project Facitities and other instructions relating to the Project, which
have been discussed ard approved by the Project Committee.

Operation Rules  12(1) The Project Beacficiarics shall execute farming operations andwater managenent in strict
accordinoe with irmigation rules and plans, cropping schedules and other rules and
insteuctions given by the KADP Office and approved by the COUNCIL and CHAWAMPU.

(2) migation water created by the Project and conveyed with the use of the Project Fucilitics
shall not be delivered to any tand except that entitled to receive it.

{3) The Agricultural Land shall be entitled to receive imigation water in accordance with the
predetermined irrigation schedule.

(4) Supply of imigation watcr to the Agriculiural Land shall be effected for 24 hours a day
throughout the imigation periods, except the time or period that the KADP Oftice may
determine.

{5) The KADP Ghtice shall have aright to change the irrigation schedule of (o stop the supply
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Diaft

of imrigation water to any Agricuburdl Land in considration of whether condtions or in
accondance with the provisions of these By - Laws.

(6) The Project Beneficiarics shall not be entitled to receive the supply of imigation water
exceeding the amount atlocated te them in the irrigation schedules unless they have obtained
prior approval from the KADP Office on the increase of water supply.

(7) The Projeet Beneficiarics shall be responsible for any improvement work of the Terminal
Facilities and ficlds and shall execute such work at their own expenses.

Maintenance and  13(1) The Project Bencliciaries shall execute maintenance and repair works of the “Teoninal
Lrestruction Facilitics at their own expenses in strict accordance with rules and instructions given by the
KADP Office and the provisions of these By-Laws.

{2) Any Project Beneficiarics or any other person, who has disteacted and damaged any of the
Project Facilities, shall repair and reinstate such destruction’s and damages at his own
expenses in accordance with the instouctions and directions from the KADP Office.

(3) Any lorry, vehicle and equipment with a weight exceeding four tons shall be prohibitedto
enter tertiary and ficld roads in the Project area,

Water Right 14,  The amount of water (o be drawn fromthe Kikuletwa River, the Rau River and the Njoro
River to the Project shall not exceed the amount of water granted under the Water Right
approved by Ministry of Water,

Determination of 15(1) The COUNCIL shaltimpose to the Project Beneficiaries waterchargesin respectof the use
Water Charges of the Project Facilities and the delivery of irrigation water.

(2) The Project Committee shall determine water charges in consideration of kinds of crops

grown and cropping schedules adopted and shall notify the Project Beneliciarics throughthe
COUNCIL.

Collection of 16(1y CHAWAMPU shall collect from the Project Beneficiaries all water charge according to the
Watcr Charges Water Management Act 1974,

(2) The water charges for one cropping season shall be collected before the commencenientof
the coopping season.

(3) In case any Project Benefiviary fail to pay water charges pursuant to the provision of
Sub-Clauses 16(1) and {2} heeeof, the KADP Qffice shall immediately cease the supply of
irrigation water to the Agricufturat Land owned by such Project Beneficiaries and shall not
resume the supply until the water charges with interest for the same have been paid.

PART IV
RIGHT OF ENTRY AND INSPECTION
Survey and 17.  Any personmentioned hereunder shall bona fide have a right {o enter the land of any Project
Inspection Beneficiarics without prior notice for the purpose of surveying andinspection relating to the

operation and mainterance of the Project Facilities andconditions of the Agriculivral Land.
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Service During 18,

Imminent Cases

Prohibition of  19.

Tenancy Farming

Form of Farming 20.

Crop Plan 21.
Petition for 22.
Impracticalness

of Farming

Grazing in the 23,

Project Area

Heavy Duty 24,

Plants or
Vehicles not
allowed

Use of Chemicals 25.

and Paddy Sceds

Bathing and 26.

Washing in
Canals

Draft

(a) Staff of KADP Oftice
(b} Member of Project Commitice
(c) Any other persons authorized by the RAS or the COUNCIL,

In case it is ncoessary Lo prevent any Project Facilities from imminent damages caused by
the floods, storms, orcrosions, the KADP Officeshall have a right to make temporary use
of any Agricultural Land, trees and any other thing of the Project Beneficiaries.

All Agricultural Land shall be culiivated and managed by the Project Beneficiarics, andno
tenant farming shall be permitted  For the purpase of these By-Laws tenant fanning
means a lype of famning in which the Project Bencliciaries entrust third persons with a
potiion of their Agricultoral Lands for the purpose of sharing the benefits which may accrue
from the cultivation by the tenant.  Cultivation of the Agdcultural Land by hired

temporary laborers on a picce meal basis may not be considered as the tenant fanming.

Any Project Beneficiary shall not alter the form and natore of the Agricultural Land without
written approval of the COUNCIL,

AR Agricultural Lands shall be utitizcd strictly in accordance with the croppiog plans and
schedules prepaced by the KADP Office and approved by CHAWAMPU.

Any Project Beneficiary who is unableto cultivatethe Agriculiural Landshall petition for
impracticalness of farming to the KADP Office before the commeacement of eacheropping
season and such petition may be accepted with or without conditions.

I is striclly prohibited to geaze or cause grazing of livestock within the Project Arca. If
anybody grazes or to be grazed any livestock within the Project Area , shall be guiliy of an
offense.

Heavy duty plants or vehicles weighing more than theee tons are not allowed within the
Project Terminal Facility Area.
[t is probibited to use unrecommended chemicals and paddy sceds in the Agriculiural Land

of the Project.

Nobody is alfowed to take bath or wash clothes in the Project canals.
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Draft

PART Y
SUPERVISION AND INSPECTION
Report on 27.  The KADP Office shall have a right to inspect at any time the conditions of the operation
Inspection and maintenance of the Tenminal Facitities andthe Use of Agricultural Land and shall repont

the matters to the COUNCIL.

Inspectton and 28, The RAS shall inspectand auditthe KADDP Oftiee and their activities and accounting affairs
Auditing once every business year or more,

Sale of Products 29, Tivery Project Beneliciary shall sale to CHAWAMPU portion of the paddy produced from
the Agriceltural Land as may be determined by CHAWAMPU,

PART VI
PENAL PROVISIONS

30. Any Project Beneficiary who has contravened the provisions of Clauses 20, 22 and 26 of
these By-Laws, or any condition attached hercto shall be guilty of an offense and shall be
liable on conviction to afine not exceeding Tsh.5,000/= or to imprisonment for aterm not
exceeding one year or to both such fine and imprisonment.

31.  Any Project Beneficiary who contravencs any provisions of these By-Laws shall be guilly
of an offcnsc and may be liable to punishment.

{a) In case of first offender, a fine not excceding Nive thousand shillings orimprisenment
for a term not exceeding one year or both fine and imprisonment.

(b} In case of second offender or subsequent violation of these regulations, in addition to
the penalty, desenibed in Sub-Clause 31 (a), the offender may be bamred from the
Agricultural Land for a period not exceeding three years.

32.  Any Project Beneficiary o any person who takes water without authonzation, or break
operation and maintenance rule 12 and 13 may be sentenced 1o a fine not exceeding five
thousand shillings or six monihs imprisenment or both fine and imprisonment.

33 1) Any Bencficiary or any other person who moves, stains, breaksor removesany sign setup
for the purpasc of excculing the operation and maintenance of the Project Facilities shall be
guilty of an offcnse and may be punished to pay a fine not cxceeding five thousands
shitlings or one year impzisonment of 1o both finc and imprisonment.

(2} Any Bencficiary or any other person who is found guilly of an offense under Clause 32 and
is a sccond offerder may have his Agricultural Land confiscated by the Council.

The official scal of the Moshi District Council was affixed 1o these By-Laws in pursvance of a
resotution passed at mnceling of the council duly convencdandheldonthedayof _ _  _and
tha same was affixed in the presence of :
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CHAIRMAN

DISTRICT EXGCUTIVE DIRECTOR

1 APPROVE

DODOMA
PRIME MINISTER AND FIRST
- VICE PRESIDENT
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ANNEX - O
PROJECT IMPLEMENTATION AND COST ESTIMATE

1. INTRODUCTION

This Anncx deals the project implementation ptan and the project cost estimate for
Lower Moshi Integrated Agriculture and Rural development Project.

Chapter 2 preseats the formubation of project implementation describing the work
description of the respective phases. The work quantitics and construction plans of the
respective construction works are also presented.

Chapter 3 preseats the project cost estimate for the all works of the project including
annual disbursement schedule for the project implementation.



2. PROJECT IMPLEMENTATION
2.1 Basic Consideration of Project Implementation

The Project implementation plan was formulated on the basis of the following
considerations:

(1) A mechanized construction method will be principally intreduced for the all of
construction works, and construction by manpower will be adopted in the construction
of small canals such as field canal, drain, road and structures on on- farm level in order
to increase job opportunitics.

(2) The construction works will be undertaken by the qualified international contractors
selected through the intemational competitive bidding.

(3) The implementation will be considered stage-wise development due consideration of
work scale of the development.

(4) The engineering consultant will assist the Project executing agency in the preparation of
detailed design and bid document, and the supervision of the construction works of the
Project lacilities.

2.2 Implementation Schedule

The implementation of the project will be formulated with the Phase-wisc development
largely divided into two(2) phases. The works of the respective phases are as follows:

(1) Phase-1 Development:

- Headworks and Related Structures

- Diversion Channel and Related Structures

- Rehabilitation and Enhancement Works of Existing Lower Moshi
Area(2,150ha}

(2) Phase-1I Devetopment;

- Development of Irrigation and Drainage System of Expanded Area (460ha)
and Extension Arca(2,090ha)

Each of the phase includes the detailed design works, pre-construction works and the
conslruction works. The construction works of Phase-1 will be commenced from July 1999 and
will take 2 years, up to June 2001, Phase-11 works will be commenced from July 2001 and will
take 3 years, up to June 2004, Thus the total period required for the completion of all works
from the beginning of detailed design is estimated al 6 years. The proposed implementation
schedule is shown in Figure O.2.1.

2.3 Work Quantities and Consfruction Materials

‘the work quantities of major works and major construction materials arc summarized as
shown in Table O.2.1.
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2.4 Construction Plan
2.4.1 Workable Day

Workable day was estimated and construction plan of major works was studied for
estimale of required construction equipment and construction costs. Workable days for each of
months are estimated based on daily rainfall data obtained from the Chekereni meteorological
station on the following conditions:

Rainfall and Suspended Day

Daily rainfall depth - Time to be suspended

~ (mmy (day)
3-10 0.5
10-30 1.0
10-50 1.5

more than 50 2.0

Then holidays are deducted from the workable day. Details are shown in Table 0.2.2.
The averaged workable day a year is estimated at 271 days. The consiruction plan of the
respective works is prepared on the basis of this workable days a year.

2.4.2 General Condition of Concrete Production

(1) Estimate of apgregates quantily required

Concrete volumes in each Phase are estimated as follows:

Phase-1
(a) Headworks ;18,000 m'
{b) Diverston Channe! : 15,000 m’
(c) Existing Lower Moshi Arca ;2,500 m’
Total-1 : 35500 m’

Phasc-I1
(d) Extension Arca © 4,000 m?
(e) Expanded Area : 1,000 m*
Total-1l 5,000 my
Total(1+11) 40,500 m’

From the above, required quantily of concrete aggregates and cement are estimated as
follows:

Required Cement and Aggregates

Materials  Cement{ton) Coarse Fine
o o aggregate(my’) aggregate(m')
Phase-1 12,000 - 84,000 40,000
Phase-11 2,000 15,000 7,000
Total 14,000 99,000 47,000




The quarcy site of coarse and fine aggregates will be determined at the downstream part
of the Longoi river. Aggregates will be produced using by crushing plant, screening plant and
washing plant .

(2} Production of concrele

Concrete batching plant wﬂl be installed at near the quarry sile and a capacity of plant will
be equal or more than SOm*/hr on Phase-l works and 30 m'hr on Phaqc I works.
Transportation of concree to the working sites will be done by 3m' and 4.5 m* class truck
mixer.

(3) Pouring of concicte

Pouring of concrete will be executed by bucket and conerete pump according o site
conditions, Bucket pouring will be done mainly for the construction of weir portion of
headworks and concrete pump will be used under the normal site conditions such as related
structures of diversion channe! and related strueture of irvigation canals.

(4) Production of precasted producls
Fallowings are to be produced at factory as precasted products:

(a) Concrete block for canal lining

(b) Small size of bridge slab for foot path

(c) Concrete pipe

(d) Division boxcs and calverts on tertiary canal and water course fevel
(e} On-farm facililies

Production of precast products should be made under the strict quality control, and
Factory will be constructed near concrete plant,

2.4.3 Construction Plan of Headworks

Conslruction work of headworks is broadly divided into 2 work sections, namely
)diversion weir and ii)intake structure sections. Works of diversion weir section are further
divided into i)diversion works of Kikultwa river, ii) foundation trealinent works, i) concrele
works and iv) closing of diversion channel.

(1) Diversion works of Kikultwa river

The diversion channel will be constructed on the left side of river, excavating the flat
terrace of left side. Width of channel will be approxnnately 10 m, and design discharge of
channcl is applied for 2 year’s return period(50 my Is) taking into account of counstruction pertod
required. After excavation of channel, corrugated pipe with diameter 2.0 m and 4 rows will be
licd. The process of diverston works will be executed with following mannes;

() Excavation of teirace on left side with 10 m width and excavate up to
EL..789 m. On the same time, rock excavation of left side abutment up to
design foundation level is to be exceuted by blasting and mechanical
excavation methods.

(b) Pouring of 1st lift concrete with 1.0 m height.

(¢) Consolidation and curtain grouting to foundation rock for left side portion.

(d) Install corrugate pipes (d = 2.0 m, 4 rows)on Ist layer, and continue
concreting up to EL.796 m(up to 7 lifts).

{e) Construction of cofferdam with concrete.
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(f} Diversion of river flow, right side to left side.
(g) Foundation ¢xcavation of right half portion.

(h) Concrete pouring of st lift at right half portion.
(i) Consolidation and curlain grouling.

(J) Concreting up to same lift of left half portion.

At the inlet and outlet of diversion channel, stoplog slots will be provided for the
function of final blockage of diversion channel. The diversion works will be commenced and
completed during the dry season{up to end of November).

(2) Foundation cxcavation of right side river bed and abutment

After divert the river flow from right side to left side, foundation excavation on right
side will be executed by blasting and machinery method. Required month of excavation is
expecting | month.

(3) Councrete pouring of weir

Continuing completion of excavation of right side, concrete pouring will be continued
throughout the year. Averaged pouring volume of concrete will be 2,500 m' per month and
completed within 10 month after 1st lift concreting.

{4) Foundation grouting

Consolidation and curtain grouting will be executed to the foundation rock. Depth of
consolidation groul will be 5 m, and total 340 m and grouting will be done from the surface of
poured concrete layer by drilling of concrete and rock. Curtain grout will be also done in same
manner of consolidation grout. Depth of curtain grout will be 10 m, and total 550 m.

(5) Installation of sluice gate

On the left site of weir, 2 sets of roller gate with 2.0m width and 3 m height will be
installed and required month of gates installation will be 1 month.

(6) Construction of intake facility

In line with construction of weir, construction of intake facility will be executed. Net
required period of construction is estimated almost 6 months considering quantity of concrete
volume.

(7) Blockade of diversion channel

Blockade of diversion channel will be made after completion of all of works, and should
be done in dry season. Blockade works will be executed with {ollowing process and order:

(a) Provide stee! stoplogs at inlet and outlet of diversion chaanel.

(b} Immediately concrete pouring into channel through grouting holes which
have been provided from top of channel to crest of weir. Conercte pouring
will be executed by concrete pump machine and continue up to fulfill the
channel. Concrete agents for rapid solidification of concrete is to be used for
this works.

(¢) Continue same works to remaining channels.

(d) To confirm blockade condition and plug grouting holes.



{8) Construction cquipment

Major construction equipment to be used for the works is estimated as follows:

Equipment —— Capacity  Number
Earth works

Bulldozer 21ton 2
Bulldozer with ripper 32ton 2
Backhoc E.Om' 2
Dumgp truck 10ton 3
Crawler drill 150kg 2
Htdraulic breaker 1,300kg 2
Growting works

Boring machine 46mm |
Grout pump and plant -

Concrete works

Batching plant 30w’/ hr 1
Concrete mizer truck 4.5 m' 3
Concrete pump car 90-100 m' /hr 1
Truck cranc 25ton |

The work schedule of headworks construction is shown tn Figure 0.2.2.

2.4.4 Construction Plan of Diversion Channel

(1) Work quantity

The work quantities for the construction of the diversion channel are estimated as
folfows:

1) Excavaiion, common soil 200,000 m’
2} Excavation, rock : 300,000 m'
3} Embankment : 60,000 m’
4} Shotcrete lining : 7,000 m'
5) Concrete block lining : 80,000 m’
6) Lining concrete(Plain) : 5,700 m’
7) Struclure concrete : 9,000 m’

(2) Earth works

Category of earih works will be broadly divided into 3 works, namely i)rock
excavation , 1i) connon soil excavation and iii) embankment works.

{2} Rock excavation

For the rock cxcavation, blasting method is to be eimployed totally for the high fand
portion about 12 km. Blasting materials are Dynamite and AN-FO. Drilling wili be
exccuted by ceawler drill(150 kg class) and after blasting, ripper dozer and hydraulic
breaker will be used. Shaping of excavated rock will be sincothed by pick hanuner and
manpower. Required month of rock excavation will be 15 months with 3 working
groups.(6,000 nr'/group/month).
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{(b) Common soi! excavation

After stripping of top soil, excavation is executed lotally by machinery werks. Major
construciion equipment for excavation will be Om’ class backhoce and bulldozer wilt be
used as assisting and pilling purpose. Excavated soil wilt be used for embankiment
materials and remaining will be transported 1o spoi! bank. Transportation of excavated
soil will be made by 10 ton class dump truck to embankment site and spoil bank.
chumd month of common soil excavation will be 12 months with 4 numbers of 1.0
m' class backhoe.

(c) Embankment works

In parallel with excavation works, embankmeat of channel will be exccuted.
Consiruction equipment will be i)bulldozer 16 ton and 3.7 m moter grader class for
spreading, and i) tire roller with 8-20 ton and vibration roller 5 ton class for compacting
works.

(3) Lining works
{a) Shotcrete lining

On the high land area, shotcrete lining (design thickness ;7 cm) for side slopes is
executed. Lining is to be executed by specified shotcrete machine with design mix of
concrete. After shotcrete lining of side slope portion, channel bed lining with plan
concrete will be poured. Required month of lining will be 10 months(say 1,200
m/month).

(b) Precast concrele lining

Precast concrete block lining is adopted to the low land area with 12 km. Production of
block is made by factory which will be constructed near concrete plant and transported
lo consteuction site. Lining works of block are executed by man-power, and after side
slope portion, bottom concrete will be poured. Required month of works will be
depending upon number of man-power forces, however, to be completed before 2
meonths of completion date.

(4) Related structures

Schedule of construction works of related structures will be considered separately from
schedule of earthworks and lining works. All of works will be completed before 2 months of
completion date for test operation of system. Supply of concrete will be transported from
concrete plant and pouring by concrete pump. Concrete mixing of structure at site will be
steictly prohibited from the view points of qualily control. Substructure of brides, aqueduct, and
construction of siphon will be executed during dry season to reduce the costs of temporary
works such as coffering works and dewatering.



(5) Major construclion cquipment
Major construction equipment to be used for the works are estimated as follows:

Major Conslruct_iun Equipment

o Equipment Capacity Number
Earthworks

Bulldozer 2Hon 3
Bulldozer with ripper 32ton 3
Backhoe 1.0m’ 5
Duwinp truck 10ton 10
Crawler dull 150kg 3
Hydraulic breaker 1,300kg 3
Motor grader 3.7m |
Tire roller 8-20ton 1
Tamping roller Ston 1
Lining and concieie works _

Batching plant 30 m'/hr I
Shoterele machine 25PS 2
Concrete mixer truck 45m 4
Conercte pump car 90-100 m*/hr |
Truck crane 25ton |

The work schedule of construction of diversion channe! is shown in Figure 0.2.2.

2.4.5 Construction Plan of Rehabilitation and Enhancement Works of
Irrigation and Drainage System of Existing Lower Moshi Area

(1) Scope of works
The scope of works are to be broadly divided into 3 catalogues as below:
(a) Rehabilitation works of existing system
{b) Reconstruction of facilities to adjust improvement system
{c) On-farm works for remaining 1,050 ha including construction of field

drain, road, waler course and their related struciures.

(2) Work schedule

Works will be executed independently taking into consideration of scale of respective
works. Rehabilitation works such as repairing of frunk road, gates, reshaping of drainage
canals will be executed within | year to avoid cultivation activily as minimize as possible.
Reconstruction works will be also executed and to be completed within | year. On-farm works
will be necessary 1.5 years taking into consideration of area to be developed. Total construction
period will be 2 years as shown in Figure 0.2.2. '

2.4.6 Construction Plan of Irrigation and Drainage System of Expanded and
Extension Area
(1) Expanded Arca

{a) Scope of works

The scope of works for the Expanded Area are summarizes as follows:
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Scope of Works

o Works ~ Quantity
Main and SupptyCanal 9.0km
Sccondary Canal 10.3km
Tertiary Canal 12.1km
Drainage Canal

Main & Secondary Drain 7.4km
Tertiary Drain 13.4km
Related Structvre 164 nos
On-farm works 460ha

(b} Work schedule

Works of irrigation and drainage systemy, and on-farm works will be executed
independently. Excavated soils of drainage canals will be used for embankment materials of
irrigation canals, farm roads and flood dike as much as possible. Lining works and construction
of related struclures are to be executed in parallel with carth works of canals. On-farm works
will be completed within 1.5 years, and all of works will also be completed within 1.5 ycars.

(3) Construction cquipment for Expanded Area
Major construction equipment to be used for the works are estimated as follows:

Major Construction Equipment

Equipment _. Capacity  Number

Irrigation and drainage works

Buildozer, swamp type 16ton I
Backhoe 0.4 m' 2
Duinp truck 10ton S
Tire roller 8-10m’ i
Portable concrete mixer 0.5m' 4
On-farm works

Bulldozer, swamp type l6ton 2
Backhoc 0.4m’ 2
Dumnp truck 10ton 2

{4) Scope of works for Extension Arca

The scope of works for the Extenston Area are summarizes as follows:

Works ~ Quantity
Irrigation Canal
- Main Canal 9.6km
- Secondary Canal 26.6km
- Terttary Canal 70.3km
Drainage Canal
- Main Canal 10.5km
- Secondary Canal 26.5km
- Terttary Canal 60.5km
Related Structure
- On-farm works 2,090 ha
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(5) Work schedule for Extension Arca

Works of irrigation and drainage system, and on-farm works will be executed
independently. For the irrigation and drainage system, works will be exccuted from upstream
part to downstream part for irrigation system and downstream to upstream part for drainage
system. Eixcavated soils of drainage canals will be used for embankment materials of irrigation
canals and farm roads as much as possible. Lining works and construction of related structures
are 10 be executed in paralle! with carth works of canals. On-farm works will be completed
within 2.5 years, and all of works will be completed within 3 years.

(6) Construction equipment for Extension Arca

Major constiuction equipment to be used for the works are estimated as follows:

Maior Construction Equipment

_ Equipment Capacity ~ Number
[rrigation and drainage works

Bulldozer 21ton 5
Backhoe 1.om S
Backhoe 0.7 m' 5
Backhoe 04 m' 3
Dump truck 10ton 15
Tire roller 3-10ton 2
Road roller Ston 2
Batching plant 30 m'fhr |
Teuck mixer im' 5
Block making plant 3000 nos./day H
Concrete pump car S0m’ fhr 3
Truck crane 15ton 2
Truck with crane/2.5ton 6/2.5ton 3
On-farm works

Bulldozer 16ton 5
Backhoe 1.0 m 3
Backhoc 0.7 m' 3
Dump truck 10ton 5

[

The work schedule of construction is shown in Figure O.2.



3. PROJECT COST

3.1 Conditions

The cost for the implementation of the project is estimated based on the preliminary
design of project facilities and the following assumptions, taking into account the consituction
method, productivity of labor and construction machinery.

(a)

(b}

{c)

{d)

(e)

()

(g)

(h)

The exchange rate used in the estimate is detenmined considering current
cxchange rate as follows:

USS$ 1.00 = Tsh. 620=Y125 (as of Deceimber, 1997)

The construction works will be carried out by the contractors selected through
the international competitive bidding.

The construction machinery and equipnwent and construction material little
available  in local markets in Tanzania will be imported by the contractors.

Taxcs on the conslruclion materials, construction machinery, plant and
equipment tobe imported from abroad are exempted.

The unit prices are divided into local currency(1L/C) and forcign currency (F/C)
portions. FLocal currency portions is cstimated based on the current prices in
1997 in Kilimanjaro Region{Moshi city). Foreign curgency portion is estimated
based on CIF prices at Tanga, making reference to FOB prices of matenats and
equipmicnt in Japan in 1997.

Non-compensation will be considered for land acquisition and right of way
forthe project facilities. :

The classification of local and foreign currency portions is defined as follows:

Local currency portion;

- Labor force

- Sand, gravel, sand, earth, wooden materials
- Inland transportation cost

- Administralion expenses

Foreign currency portion;

- Blasting materials

- Reinforcement bars and structural steels

- Cement

- Fuel, lubricant

- Concrete agent

- Gales, penstock, electrical and mechanicat equipment for power station
- Depreciation cost of construction machinery and equipment

- Contractor’s general expenses and profits
- Expenses and fees of engincering scrvices of consultant

Physical contingencics to the variation of work quantities is considered 10 % of
direct construction cost.
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® Pricc contingency is assumed to be 3% per annum for the foreign clrrency
portion and 7% per annum for the local currency portions of ail above cost
items.{Data Source: Fconome Bulletin for The Quarter Ended 31st Mrch, 1997,
Vol. XXV No.1, published by Bank Of Tanzania.)

n The costs for rural fundamental facilitics such as facilities for rural water supply,
roads, washing basins and animal drinking places are also included.

(k)  The administralion expenses and cost of engineering services are estimated as
shown in Table.3.7 and O.3.8.

3.2 Cost Estimate

The total Project costs is estimated at 53.6million USS consisting of US$ 36. 1 million of
forcign currency portion and Tsh. 10,892 million of local currency as summarized below and
shown in Table O.3.1.

Summary of Project Cos¢

Work Description Foreign Currency Local Cumency Equivalent
- (US$1,000) {MillionTsh.} (US$1,000)
(1) Phasc-1 Works
() Headworks 2,597 429 3,289
(b} Diversion Channel 8,454 1.485 10,850
(¢) Existing Lower Moshi Arca 3,434 892 4,814
Sub-total 18,485 2,806 12,013
(2} Phase-1l Works
{a) Extension and Expanded Arca £1,3188 2,616 15,606
Sub-total 11,388 2,616 15,606
{3y O&M Eqipment 1,000 0 1,000
{4) Administration Expenses - 521 841
{5} Enginecrring Services 3,629 562 4,536
Sub-total{{1) - (5)} 30,502 6,505 40,996
(6) Physical Conlingency 3,050 651 4,100
(7 Price Contingency 2,506 3,736 8,533
Total 36,058 10,892 53,629

The breakdewns of direct construction cosls of respective works are shown in Table
0.3.2. The procurement cost of O & M equipment is shown in Table 0.3.3, and the local
materials and fabor wages uscd in the cost estimate and unit rates of major works are shown in
Table 0.3.4, 0.3.5 and 0.3.6, respectively. The estimate of administrator expences duting
construction period and engineering services are shown in Table 0.3.7 and 0.3.8.

3.3 Annual Disbursement Schedule

The annual disbursement schedule is worked out on the basis of the construction
schedule as shown in Table 0.3.9 and summarized as below:
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Dishursement Schedule

(Unit:US$1,000)
FY 1998 FY 1999 FY 2000 FY2001 FY2002 FY 2003
~(stYea)  @ndYea)  OdYew)  (dhYenr)  (ShYew)  (6thYear)
181 13,280 14,007 2.902 8,353 71,306

3.4 Annual O & M Cost

The following criteria for annual operation and maintenance coslts for the irrigation and
drainage system and the hydropower system are applied:

(1) 1st Stage (for Syears after completion of all project facilities)  :US$35/ha
(2} 2rd Stage (for remaining project period) :USS25 /ha
Details are presented in Annex N.

3.5 Replacement Cost

Some of the facilities, especially gates of headworks and irrigation related structures have
a shorter life than civil works and have to be replaced periodically. The uscful lives and costs of
teplacement of such facilities are listed in Table 0.3.10.
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Table 0.2.1 Summary of Work Quantity

Work N unit Quanlity
Phasc-1 T
Headworks :
-Excavation, rock m3 21,500
-Concrete, plain m3 12,000
-Concrele, stracture m3 6,000
-Reinforcement bar ton 150
Diversion Channel
-Excavation, comumion soil m3 200,000
-Excavation, rock m3 300,000
-Embanknment m3 60,000
-Shotcrete for lining m3 7.000
-Precast concrete block m?2 80,000
-Structure concrete m3l 8,000
-Reinforcement bar ton 650
-Steel pipe, dia.2,200mm ton 45
-Structure steel for girder ton 140
Existingl.ower Moshi Area
-Lixcavation m3 10,000
-Embankment m3 68,000
-Precast concrete block m?2 40,000
-On-farm works fia 1,650
Phase-I1
Extension and Expanded Area
-Excavation m3 190,000
-Embankment m3 750,000
-Precast concrete block m2 220,000
-Struclure concrete m3 060,000
-On-farm works ha 2,550

Table 0.2.2 Estimate of Workable Days

ltem Jan. Leb, Mar Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dee. Total

-Manthly day A28 3 3 % 30 » 31 W 31 3 3 365
-Frequency of rainfal]

Imm - Hhnm i 1 2 5 5 | I { } 1 2 2 23

Hdonm - 30mm | 1 2 3 p. 0 0 0 6 0 2 ! 12

3mm - S8mm o 0 0 i 1 o o 0 0 0 0 90 2

more than Stnm g 0 b 1 ¢ ¢ 0o O 0 ©0 O 0 I
“Time length to be suspended 2 2 3 9 o6 1 ] 1 ) 1 32 32
-Holidays 6 5 6 6 6 4 1T 4 5 5 4 7 65
“Tutal days to be suspended 8§ 7 9 15 12 5 8 5 6 o6 71 9 97
-Workablc days 2% 02t 22 15 19 25 23 26 24 25 23 22 268
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'Fable 0.3.1 Summary of Construction Cost

Work Exescription Foreign Currency  Local Currency Lquivalent
(US $ 1,000) (Million Tsh. ) (US 3 1,003

{1) Phase - 1 Works

Headworks 2,597 429 3,289
Diversion Channel 8,454 1,485 10,850
Existng Lower Moshi Area 3,434 892 4,874
Sub-totat (1) 14,485 _ 2,806 - 19,013

{2} Phase - 11 Works
Extension and Expanded Area 11,388 2,616 15,607
Sub-total (2) 11,388 2,616 15,607
Total {(1)+(2) 25,873 5422 34,620
(3) O & M Equipment 1,000 0 1,000
(4) Administration Expences - 0 521 841
(5} Engineering Services 3,629 562 4,536
Sub-total{1}-(5) 30,502 6,505 40,997
{6) Plivsical Contingency 3,050 051§ 4,100
{7) Price Contingency 2,506 3,736 8,533
(8) Total Project Cost 36,058 10,892 53,630
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Table 0.3.2 Direct Construction Cost(1/2)

Work Description

Foreign Currency

Local Cusrency

Equivalent

(US51,000) {Tsh.1,000) {US51,000)
1.Phase-I Work
A. Headworks
- Preparatory Works 125 21,000 159
- Diversion Works 96 10,782 13
- Diversion Weir 1,985 342,332 2,537
- Intake Structore 166 313,022 219
- Mectal Works 176 12,035 195
- Confrol Facility 50 9,600 65
Total A 2,597 428,771 3,290
B. Diversion Channel
- Preparatory Works 160 30,000 208
- Earth Works 3,126 383,806 3,745
- Lining Works 2,657 671,886 3,750
- Retated Structure 2,306 351,230 2873
- Pomestic Facility 108 4,972 116
- Mectal Works 96 37,559 157
Total B 8,453 1,485,453 10,849
C. Rehabiliration and Enhancement Works of Existing Lower Moshi Area
- Preparatory Works 163 43,000 234
- Rechahbili. tniake 5 584 6
- Rechabili. Irrigation, Main System 10 42,100 78
- Rchabili. Irrigation, Structure i? 62,011 128
- Rchabili. Drainage 37 6,926 43
- Rehabili. Farm Road 702 202,050 1,028
- Rehabili. Flood Protection Dike ] 28.967 47
- Rehabili. On-Farm 0 16,949 27
- Enhancement, Irrigation System 356 104,832 525
- Enhancement, Prainage System 25 10,609 42
- Enhancement, Farm Road 172 93,627 323
- Enhancement, On-Farm 1,931 265,836 2,360
- Rural Facility 14 8.0 27
Total C REXS} 892 444 4,874
Tatal Phase-1 £4,484 2,806,715 19,012
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Table 0.3.2 Direct Construction Cost {2/2)

Wark Descriplion

Forcign Currency

Local Curcepey

Lquivalent

(US$1,000) {Tsh.1,000) {1iS$1.000)
2. Phase-1I Work
A. Extension Areq
Prepasatory Works 430 05,000 583
Main lrrigation Canal, Earth Works 37 10,852 55
M.frrigation Canal, Lining Works 21 §8.223 i
M lirigation Canal, Structure Works 56 33,309 110
M. lrrigation Canal, Gate Works 43 2,585 47
Sce.Irmigation Canat, Earth Works 174 41,175 240
S.lerigation Canal, Lining Works 306 223,341 866
S.lrdigation Canal, Strocture Works 100 69,001 21
S hirigation Canal, Gate Works 32 5.964 42
Tertiary lerigation Canal, Fanth Works 1.494 480,488 2,269
Teitiary Isdigation Canal, Structure " 28,664 118
Main Drainage Cara), Earth Works 23 2960 28
Main Drainage Canal, Struciure Works 58 21,382 92
See. Drainage Canal, Earth Works 30 1340 36
Sce. Drainage Canal, Structure Works 57 21,808 93
Ten. Drainage Canal, Earth Works 36 4416 43
Fent. Drainage Canal, Structure Works 29 21,766 ol
Main Farm Road 256 43041 325
Secondary Farm Road 424 70,952 538
Tentiary Farm Road 319 64,146 483
On-Farm 458 613,143 5,520
Rural Facility 30 13,274 52
Sub-tetal: (1} Extension Area 9,013 1,959,421 12,174
B, Expanded Area
B-I Mandaka Munono Area
Preparatory Works 94 27.000 138
Intake Facility I6 4,833 24
Main brrigation Canal 123 50,886 205
Sccondary Irrigation Canal 451 186,232 751
Terltary Hrigation Canal 199 72,925 36
Main Drainage Canal 0 0 0
Sccondary Drainage Canal 14 3893 21
Tertiary Drainage Canal 1 4,513 v
Afain Farm Road 21 1579 27
Sccondary Farm Road (RN 18,545 Y44
Teitiary Farm Road &7 11315 85
Flood Bike 158 48,842 237
On-farm 599 95,805 754
Rural Facility 113 3,071 164
Sub-total (2)-1 Mandaka 1,978 559439 2389
B-2 Kaloreni Area
Preparstery Works 20 4.300 38
tntake Facility 29 6,629 10
Main Tirigation Canal 21 10.0G7 37
Scoondary lrrigation Canal 0 0 0
Tedtiasy Irrigation Canal 97 35.142 i54
Main Drainage Canal 0 0 0
Secondary Drainape Canal 10 4,110 17
Tertiary Drainage Canal 3 563 4
Main Farm Road 0 0 4]
Secondary Farm Road 4 63 5
Tertiary Farm Road 32 5.448 41
#lood Dike 0 0 0
On-Farm 166 26,613 200
Rural Facitity 15 3.036 20
Sub-total (2)-2 Kaloreni 397 96,360 8§53
Sub-total (2) Expanded Area 1,315 656,299 3433
‘Fotal Phase-11 11,388 2,615,720 15,607
Total Phase [+11 25,872 5,422,436 34,620
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Table 0.3.3

Procurement Cost of O & M Equipment

{UnicUS$H)
Equipment Type f class Unit Price Q'iy Amount

Backhoo 0.4m3 100,000 | 100,000
Bulldozer 12100 120,000 | 120,000
Motor grader 3m 107,000 1 107,000
Tire roller 8-201en 80,000 1 80,000
Dump truck 6lon 45,000 2 90,000
Pickup truck 2ton 20,000 2 40,000
Cargo truck 6ton 37,000 1 37,000
Cargo teuck with crane 4ton/2ton 50,000 I 50,000
Inspection car 4WD/3000cc 30,000 4 120,000
Motor cycle 125¢c 6,000 15 00,000
Biocycle - 150 50 7.500
Woarkshop equipment and (ools - 50,000 LS 50,000
Sparc parts 10% 50,000
Others - 30,000 I.S 30,000
‘Total 971,500
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Table 0.3.4 Material Cost (1/2)

{Unit: Tsh.)
Item Unit Price Remarks
(1) Fuel, Lubricant
-Petrol, supce liter 470
-Petrol, regular liter 460
-Diesct titer 314
-Engine oil liter 1,100
-Hydrant oil tter 2,800
-Gear oil liter 1,200
-Greasc kg 2,800
-LPG kg 500
-Acetylene pasibig cylinder) cylinder 43,000
-Oxygen cylinder 16,500
{2} Construction Materials
-Ocdinary Poriland cement ton 20,000
-Fine aggregate m3 7,000
-Coarse aggregale m3 16,000
-Cobble for nprap m3 5,000
-Concrete agent(Pozzolith No.8) ke - Not available a1 market
-Concrete agent for shotcrete kg - Not available ot market
-Reinforced steel bar, deformed ton 340,000
-Reinforeed steel bar, plain{large) 1on 330,000
-Reinforeed steel bar, plain(small) ton 350,000
-Binding wire kg 1,000
-Structural steel  1-shape(large) ton - Nol available at markel
SStructural steel  $-shape(large) ton - Not available at markel
-Structural stee] Heshapefiarge) (on - Not available at market
-Steel pipe, dia 25mm m 12,600
-Steel pipe, dia 38mm n 17,000
-Steel pipe, dia 30mm m 28,000
-Steel pipe. dia 75mm m 40,000
-Steel pipe, dia 100imm m 60,000
-Steel pipe, dia 150mm m 80,000
{3) Wooden Material
~Timber, st class m3 82,000
-Timber, 2nd class m3 64,000
(4) Materials for structires
-PVC waterstop. b=150mm m . Not available at marked
-PVC watcrstop, h=230mm m - Not available at market
-PYC waterstop, b=30%mm n - Not avaitable at market
£5) Blasiing mareriad
-Dynamite(Kirk No.3) kyr - Not available at market
-AN-TO kg - Not available at market
-Detonator nos. - Mot available at market
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Tahle 0.3.4 Material Cost(2/2)
 {UnitFsh.)

Item Unit Price “Remarks
(6) Corrugated pipe(t=3.2uu)
D=1000mm m - Not available at market
-D=1200mm nm - Not avaitable at market
-D=1500mm n - Not available al market
-D=1800mm m . Nol available ot marked
{7) Concrete Pipe
D=300mm{Unccinfarced) m 8,600
-D=400mm(Unrcinforced) m 13,000
-D=500mm m 16,000
-D=600mm m 25,000
-D=800mm m 32,000
-D=1000mm m 50,000

(8) Small size of steel material
(8)-1 L-shape angle

-20x20x3Imm m 3,000
-25x25x3mm m 3,500
-30x30x3mm m 4,000
-40x40x3Imm m 7,500
-40x40x4mm m 8,500
-40x40x6mm m 12,000
-50x50x3mm i 9,000
-50x50x4mm m 11,500
-50x50x6mm m 16,000
{8)-2 Steel plate

-=0.8mm m?2 11,500
-1=1.0mm m?2 14,500
-t=1.2mm m2 17,000
=1 5mm m?2 20,506
-=2mm m2 24,004}
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Table 0.3.5 Labor Wages

(Unit; Tsh.)
Labor Unit Wage Over time(hr)
1 Operator and Driver
-Operator for heavy equipment month 100,000
-Assistant operator for heavy equipment ntonth 80,000
-Driver for dump truck monlh 100,000
-Driver month 60,000
-Mechanic menth 60,000
-Assistant mechanic month 40,000
2. Labor
-Forman man/day 7,500 500
-Mason manfday 2,500 250
Welder man/day 2,500 250
-Steel worker for reinforcement bar man/day 2,500 250
-Steet worker for structure steel manfday 2,500 250
-Blaster man/day 3,000 300
-Carpenter man/day 3,000 300
-Form worker manfday 2,500 250
-Mason manfday 2,000 200
-Mechanic man/day 2,500 250
-Electrician imanfday 2,500 250
-Plumber manfday 2,500 250
-Skilted tabor man/day 3,000 300
-Common labor man/day 1,500 150
-Surveyor man/day 3,000 300
~Assistant surveyos man/day 2,500 250
3. Office Sruff
-Clerk month 40,000
-Secoctlary month 30,000
-Typist month 30,000
-P.C eperator month 300060
-Prafisman month 60).000
Watchinan manth 30,000
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Table (0.3.6 Unit Cost of Major Works

Work ltem Unit Unit Cost Equivatent
FIC(US8%)  1JC(Tsh.)  Cost (US$)

Lileadworks

-Ixcavalion, common m3 1 {10 1
-Excavation, Rock-A m3 13 1,540 15
-Lxcavation, Rock-B m3 12 1,464 15
-Conciele, Type-A m3 98 14,133 121
-Concrete, Type-B m3 94 14,148 (314
-Concrete, Type-C m3 92 14,371 N
-Concrete, Type-D m3 78 13433 100
-Reinforcement Bar ton 592 60,745 650
-Form for concrete m2 4 9,071 19
2. Diversion Chanael & Hydropower Station
-Exeavation, common m3 I 88 1
-Excavation, Rock-A m3 9 894 10
-Fxcavation, Rock-B m3 10 1,088 12
-Embankment of dike m3 3 452 4
-Sod facing m2 0 476 1
-Shoterele lining m3 155 20,179 188
-Precast block fining(i=10cm) m?2 13 5,027 22
-Concrete lining for basc portion m3 95 14,472 118
-Struciure concrete, Type-A m3 100 14,229 123
-Structure concrete, Type-B m3 109 15,642 135
-Structure concrele, Type-C m3 - - -
-Steucture concrete, Type-D ‘ m3 92 4,861 16
-Reinfercement bar Lon 619 63,506 721
-Form {or concrete m2 ¢ 2,447 4
-Wet stone masonry 03 a9 11,703 58
-Miscellancous metal works ton 313 092,252 062
Jirrigation & Drainage Systeni
-Stripping of top soil m3 3 337 3
-Excavation, Main itr. canal m3 i 87 |
-Excavation, Secondary irr. canal m3 1 85 1
-Excavation, Tertiary irr. canad m3 | 92 i
-Excavation, main and scc. drainage canal m3 1 g0 |
Lxcavidion, tertiary drainage conal m3 I 92 i
-Eawh, of main and see. irri. canal by oxe. material m3 3 436 3
-Emb. by nriin and see. canal barrowed material mi 4 644 5
-Emb. tertiary by borrowed material m3 1 644 5
-Emb. main and sec. road by exca. material m3 4 620 5
-Emb. mitin and sec. road by borrowed miauerial 3 4 644 5
-EEmb. tertiary road by excavated material m3 3 341 3
-Fmb. tertiary road by borrowed material m3 4 44 S
-Concrete block lining, main ans sce. canal m2 3 3,724 14
-Concrete block lining, tertiary canal m?2 8 3,724 14
-Struciuse concrele, Type-A mi 1060 14,229 123
-Struclure concrete, Type-B m3 85 13,999 17
-Reinforcement bar ton 592 60,745 690
-Form for concrete , m?2 0 9,363 {5
-On-farm works Tor Exist. and Extcnsion Arca ha 1,811 249,370 2,213
-On-farm works for Expanded Arca ha 1,445 226,126 1,810

OoT-9



Table 0.3.7 Administration Expences du_ring Construction Period(1/2)
{Staff Satary of Construction Office)

(Unit; Tsh)
No. Secction and Staff Required Annual Ammount
Nos. Salary
1 Project dircclor H 600,000 600,000
2 Administration section
Senior stafl 1 480,000 480,000
Junior staff 24 300,000 7,200,000
3 Account Section
Scnior staff | 480,000 480,000
Junior staft 5 300,000 1,500,000
4 Supcervision Section
Senior staff 2 480,000 960,000
Junior stafy 41 300,000 12,300,000
5  Swurvey and Pesign Scction
Senior staff | 480,000 480,000
Junior staff 8 300,000 2,400,000
6 Farmers Participation Section
Scnior staff I 480,000 480,000
Junior staf{ 2 300,000 600,600
Total 27,480,000
(44,350 US$)
Table 0.3.7 Administration Expences During Construction Period(2/2)
( Office Running Cost)
{Uni: US $)
No. Description Unit cost Oty Cost Per Year
I Office expenses
Main office 3,000/month 12 month 16,000
Branch oftice 10O month 12 month 12,000
2 Procuremcent Cost of Veihicles
Ficld ¢ca 30000¢) 30,000/5 years 5 30,000
Motor cycle{100cc) 120075 years 20 4,800
3 Operation and Maintenance Cost
Field car 200/month 5 12,000
Motor eycle 25/month 20 6,000
4 Qihess 20 % of above 20,160
Total 120,960
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Table 0.3.8 Engineering Scyvices Cost

{(Unit: 1000USS)

Amount

. Dewiled design Stage

1.1 Remuncration 1,760,000
1.2 Diceet Cost 440,000
Sub-total 2,200,000
1. Supervision Stoge

2.1 Remuneration 2,650,000
2.2 Direct Cost 650,000
Sub-totai 3,300,000
Total 5,500,600

Tabte 0.3.9 Annual Disbursement Schedule

{Unit: 1,000 US$)

Work Description Diect Fiscal Year Total
Cost 1,998 1,998 2,000 2001 2002 2,003
1. Construction Werks
{1) Phase-1 Works
-Headworks 3,289 ¢ 2,193 1,09 0 0 0 3,289
-Diversion Channet 10,850 0 5425 5425 0 0 1] 10,850
-Existing Lower Moshi Area 4,874 0 2437 2437 0 0 0 4,874
Sub -total: Phase-1 19,013 0 10,055 8,558 0 0 0 19,013
{2) Phase-1t Works
Extension Area 12,173 0 0 0 4,058 4,058 4,057 12,173
Expanded Area 3433 0 0 G 2473 960 0 3,433
Mandaka Ares 2,380 0 0 0 1,920 960 0 2,880
Kaloreni Area 353 0 0 0 553 )] 0 553
Sub-total: Phase-1l 15,606 0 0 8 6,531 5018 4,057 15,606
....Total: Construction Works 34619 0 10055 8958 6,531 5018 4037 . 34619
2. 0 & M Equipment 1,600 0 ¢ 500 0 0 500 1,000
3. Administration Expences 841 140 140 140 140 140 141 341
4. Engineering Services 4,536 5710 Li40 K140 562 562 562 4,536
Sub-total: 243+4 6,377 710 1,280 1,780 702 702 1,203 6,377
Totak: [42+3+4 40596 710 11,335 10,738 7,233 5720 5260 40,996
5. Physical Contingency 4,100 Hn L 1.0M 723 572 526 4,100
Total: (142+3+4+5) 45,096 781 12,469 11,812 7956 6,292 5,786 45,096
6. Price Contingency (FC: 3%, LC: 17%) 8,533 0 812 1645 1,946 2,061 2069 8,533
Grond Total 53,629 781 13,281 13457 9902 8353 7.855 53,629
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Table 0.3.10 Replacement Cost and Useful Life of Equipmient

(Unit: US$1,000)

Fquipment Useful Life Replacement  Remarks
{Ycar) cost
(1) O & M equipment
-Existing Lower Moshi Area H 500
-Extcnsion and Expanded Area 10 500
{2} Gate and Metal Works for Irrigation and Drainage System
-Headworks 25 210
-Diversion Channel 25 1,000
-Bxisting Lower Moshi Area 20 500 For 2,150ka
-Extension and Expanded Area 25 SO0 For 2,550ha
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Work Schedule of Headworks (Phase-1)

No. Work Description Ist Yecar 2nd Year
3 6 9 12 3 6 9; 12

1. Prcparatory Works K&

2. River DiversionWorks | P i
_{a) Diversion works :
by Blockadeworks  f oz ]

3. WeirConstruction |
_.(a) Foundation excavation |

_Ab) Foundationgrowt  f i
ey Conereteworks
L) Inseallationof gates & E

4, intakeFacity ] i

Work Schedule of Diversion Channel (Phase-1)

No. Work Description Ist Year 2nd Year
3 6; 9i i2 3 6; 9; 12
1. Proporatory Works k== i : * ‘:

2 BahWorks ot
figh land porti

1. Reloed Structuees |

" o s TR .‘~ LOW A I
I'igure 0.2.2 I'he h:as:bnhtg Study on Lower \ psh_l lnte?,ra!ed
. . . Agriculture and Rural Development Preject

Construction Time Schedule{(1/2) " in the Unifed Republic of Tanzania

Japan International Cooperation Agency

OF -2




Work Schedule of Existing Lower Moshi Arca(Phase-1}

No.  Work Description

Ist Year

Ind Year

drd Year

6

9}

93.

LS

Rural Facitity

Lo Preparstory Works R s bk e

Work Schedule of Extension and Expanded Area(Phase-11)

I Preparatory Works

. ratory work
2 Kaloleni System

(l) llffiE‘I[il.ll:;fLIf
iy On-l

tonddrainage system

ainage ystem

@ Ruafacitty
4 Flood Protection Work

1 FXTENSIONAREAA=209000) 8 &

No. Waork Descreption It Year 2nd Year 3ed Year
M 61 9 12 o CHELK 3 6 9 12

Figure 0.2.2
Construction Time

Schedule(2/2)

The Feasibitity Study on Lower Moshi Integrated
Agriculture and Rural Development Project

in the United Republic of Tanzania

Japan Internationa) Cooperation Agency
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ANNEX -P

PROJECT EVALUATION

1 INTRODUCTION

This Annex evaluates the viability of the proposed project by estimating economic
internal rate of return (EIRR) for cach Area individually and for the whole Arca respectively
with hydropower plan and without hydropower plan. The indirect benefits and socio-cconomic
impacts from the implementation of the project are also studied.

Chapter 2 details the basic assumptions of economic evaluation such as economic life of
the Project, exchange rate, construction period, standard conversion factor {SCE), construction
cost conversion factors (CCF) cte. and cconomic benefits. Economic costs as well as
replacement costs are also shown in this chapter. Calculation of economic internal rate of
returns (EIRR) are also conducted for the whole project Area and for cach Area  individually
i.c. Existing Lower Moshi Project Area and New Extension Area combined with Expanded
Area. A sensitivity analysis is made in order to clucidate the economic viability of the Project
against adverse changes.

Chapter 3 shows the resulis of financial cvaluation which was executed by a cash flow
statemment and a farm budget analysis. The cash flow statement was prepared from the
viewpoint of CHAWAMPU, to grasp the financial soundness of the Project. The farm budgel
analysis is conducted to assess whether the project will generate enough income in the farmers’
economy. Capacity to pay of the farmers for operation and maintenance is also analysed for
three cases i.e. farmers with land holding size of 0.5 ha, 1.5 ha and 3 ha respectively.

Chapter 4 evaluates various intangiblé benefils expected from the implementation of the
Project. Socio-economic impacts such as impacts on living standard, availability of food,
employment opportunily, local transportation, rural water supply, ete. are studied.

Chapter 5 evaluates the Project including the small-scaled hydropower development by
means of the same economic and financial analysis methods mentioned in Chapter 3.



2. ECONOMIC EYALUATION
2.1 General

The proposed Lower Moshi Integrated Agriculture and Rural Development Projoct Arca
is composed of the Existing Lower Moshi Project Arca, Expanded Arca and the New Extension
Arcas. The project evaluation is made through assessment of the project feasibility in view of
cconomic and socio-economic aspects. The economic viability of the Project is found by
estimating economic internal rate of return (EIRR) for each Area individually and for the whole
Arca.  Scnsitivity analysis is made in order to clucidate the economic viability of the whole
Project Area against adverse changes such as over runaing the project cosl, decrease in expected
benefit cte. Financial analysis is carried out by analysing the capacily to pay for the water
charges at the farm level. The indirect benefits and socio-economic impacts from the
implementation of the Project are also sludied.

2.2 Basic Assumptions

Basic assumptions for economic evaluation are as follows:

(@) The economic life of the project is 50 years.

(b) All prices are expressed in 1997 constant prices.

«©) The exchange rate of US$ 1.00 = Tsh. 620 =¥ 125 is applied.

(&)  The construction period is 6 years including 1 year for the preparatory works, detailed
design, and tendering and evaluation for the whole period.

(e) Only cconomic benefits of crop production clectricity generation are counted in the
economic cvaluation , and economic benefits generated from livestock production etc.
are not taken into account. - :

() Construction cost conversion factor and the conversion factor is 0.8 .

(g) Shadow price of labour works used for evaluation is 75% of the market price. O&M
cost per hectare was eslimated at USS 35 for 5 years and USS 25 from 6th year on.  In
addition, water charge including above O&M cost, was calculated at US$ 75 for 5 years
and USS$ 65 from 6th year on

2.3 Evaluation of Economic Factors
2.3.1 Standard Conversion Factor

In order to evaluate the project costs and benefits with respect to world market prices, a
SCF of 0.95 is applied to the prices of non traded goods and services. This figure is calculated

on the basis of export and import statistics for the years 1991 to 1995 as shown in the following
table.

Standard Conversion Factor
(Unit: Tsh Million)

__ Patticulars/¥ear 1991 1992 1993 1994 1995 Average

Export (F.O.B.) (F) 74,708 123966 181,147 265,177 380,378 207,075
Import ({C1F} (D 338,990 449480 615990 765,787 968910 627,825
Expoit Subsidy (Es) H 0 0 0 H 0
Eixport Fax (Ft) 0 0 0 0 ] 0
lmport Subsidy (Is) ] 0 0 0 0 0
Import Tax (It) 31,504 38,617 31,637 56,651 81,318 47,945
SCE 0.93 0.94 0.26 0.95 .94 .95

Seurrve: Bunk of Runzania Economic Bulferin Vol XXV No 3, 1996,
Tenzunia the Challenge of Referans: Gronth, Incemes and Welfare, IBRD. May 3. 1996
Note: 1) SCF=E+IVE v Es-Enadl- I+ i)
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2.3.2 Economic Farm-gate Prices of Agriculfural Outputs and Inputs

Econoniic farm gate prices of ¢rop production ¢.g. paddy, maize and farm inputs are
cstimated based on the projected international market price forecast by IBRD in 1997 current
US$ (Conunodity Markets and the Developing Countries, A World Bank Business Quarterly,
August 1997 (refer to Tables P.2.1 and P.2.2). Financial prices such as alfalfa, packing bags
etc. are converted to economic prices applying a SCF of 0.95 as described above.

2.4 Economic Benefit
(1)  Economic Benefit from Trrigation Development

The direct benefit to be cxpected in the project area is derived from the increased crop
production attributed to & stable irrigation waler supply. The balance of total amount of
cconomic net return obtained from crop production between future with project and withowt
project conditions is the direct benefit and is summarised in the following Table. The benefit is
cxpected to increase year by year after the completion of irrigation project. The anticipated
incremental net production values in each area i.c. The Existing Lower Moshi Project Area,
New Extension Area combined with Expanded Area are sumimarised in tic following Table.
The cropped Area in the Existing Lower Moshi Project Arca under “Without Project Conditions”
is estimated at 670 ha, taking into considerations the results of probability analysis on the past 5
years cropped arca ( 80% dependability) at the water batance study. Tor the New Extension
Area and the Bxpanded Arca refer to ANNEX - E.

Economic Benelit

(Unit: US$000)

Arca Without Project With Project Incremental
. B ~ Condition__ Condition Benefit
Whole Project Acea (4,700 ha) 1.065 7,054 6,589
Existing §.ower Moshi Project Arca (2,150 ha) 819 3,537 2,718
New Extension Area and Expanded Area (2,550 ha) 246 4,117 3,871

2.5 Economic Cost

The project cost broadly comprises: ditect construction cost, O & M equipment,
engincering sefvice, administration physical contingencies. The financial construction costs are
converted into the economic construction costs by applying CCF for cach of major components
with and without Hydropower Plan as described before. The economic capital cost is
summarised as follows. Detailed cost allocation and disbursement are mentioned in Table P.
2.3.

Economic Cost

(Unit: US$000)

Arcalltems Direct 0O&M  Engincering Administration Physical Total
Construction  Equipment Service Contingencies
- : ____Cost e
Whote Project Area 27.695 1,000 4,536 841 3,407 37.479
LExisting Lower Moshi 9,027 500 2,075 385 1,199 13,186
Project Area
New Extension Area and 15,668 500 2,461 456 2,208 24,293

Iixpanded Area

The above tables show that economic cost is US$ 37,479 thousand for the whole
Project Area, US$ 13,186 thousand for the Existing Lower Moshi Project Area and USS
24,293 thousand for the New Extension Arca combined with Expanded Arca.  Costs for head
works, diversion channel, and trunk roads are not allocated for the Expanded Arca (460 ha) and
417 ha of land in the Existing Lower Moshi Project Area because they do not use the water from
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Kikulctwa River Sysfcm and the construction cost for those items are evenly distributed to
1,823 ha i.c. 1733 ha in the Existing Lower Moshi Project Area and 2,090 ha in the New
Extension Area respectively.

2.6 Repl‘acement Cost

The replacement costs comprise, O&M equipment, gate and metal works for irrigation
system, clectrical and mechanicat cquipment for hydropower station. Replaccment cost will
occur in 10 years interval for O&M equipment, 25 years interval for gate and metal works for
irrigation systems . Replacement costs are summarised in the following table.

Replacement Cost _
{Unit: US$ '000)

Area _ Equipment ~ UsclulLife (Years)  Replacement Cost
Existing Lower Mashi (1) O & M Equipment 10 500
Project Area

{2y Gates and Metal Works for Irrigation
and Drainage System

- Head works 25 95

- Diversion Channel 25 454

- for Existing Lower Moshi Project 20 500
— Arca : . —
New Extension and (1) O & M Equipment 10 500
Expanded Areas {2} Gates and Metal Works for Irrigation and

Drainage System

- Head Works 25 s

- Diversion Channel 25 548

- for New Extension and Expanded Arca 25 500

Kote: Costs Jor Fead werks. diversian channel are aliocaled ta Existing Lavwer Moshi Project Area and New Extension Area as described

befire
2.7 Calculation of Economic Internal Rate of Return

The economic internal rate of return (EIRR) is calculated on the basis of the flows of
economic benefits and costs individually for the Existing Lower Moshi Project Arca, New
Lxtension Arca combined wilh the Expanded Area and for the whole Project Area (refer to Table
P.2.4). The calculation of EIRR was conducted for the following cases.

EIRR
_____ Case _Description  EIRR (%)
{ay Casc-L: Whole Project Are (4,700 ha) 3.4
() Casc-2: Existing Lower Moshi Project Area (2,150 ha) 17.2
{t) Casc-X New Extension Area and Expanded Area(2,550 ha) 1.2

The cvaluation results show that the Project is economically feasible.  The resulls also
show that the Existing Lower Moshi Project Area shows the highest EIRR followed by the

whole Project Area.  Even the New Extension Area combined with the Expanded Area show
still feasible values (11.2%).

2.8 Sensitivity Analysis

A scasitivity analysis for each Area individually and for the whole Area is made to

evaluate the soundness of the project against unexpected adverse changes in future for the
following cases:

(a} If the project cost runs over the price and physical contingencies By 10%
(b) If the expected benefit decreases by 10%
Combination of (a) and (b)



The cflects of these changes in EIRR are summarised as {ollows:

Sensitivity  Analysis

Case/Arca Existing Lower Moshi New Extension Areaand  Project Arca Whole
B o _ ProjectArea Bxpanded Arca S
{a) 10% increase of cost 15.7 % 03 % 120 %
(bY 10% decrease of benefit 15.5% 102 % 122 %
{c) Combination of (a) and (b} 14.6 % 9.4 % 1.2 %

As shown in the above table, the elasticity of the project feasibility for the critical
condition is no sensitive in the Existing Lower Moshi Project Arca. Concerning the New
Extension Area it ranges from 9.4 % to 10.3% . The analysis indicates that the Project even
under adverse cases of cost increase and benelit decreasc, is still viabte.



3. FINANCIAL EVALUATION
3.1 General

The financial evaluation of the project is made from the view point of the fanner. Farm
budget analysis is conducted to assess whether the project will generate cnough income in the
farmers’ cconomy. The repayment capability for the capital investment is studied by analysing
capacity to pay for water charges at the farmers’ level. To analyse the capacity to pay, three
cases are sludied i.c. marginal farmers with land holding size of 0.5 ha, small farmers with land
holding size of 1.5 ha and medium farmers with land holding size of 3.0 ha respectively.

3.2 Cash Flow Statement Analysis

The financial sustainabitity of the Project was assessed using a cash flow statement
analysis which presents the financial soundness of the Project by comparing all revenues
collected from the benificial farmers with the fund requicient for the project operation.  For
the assessment, the following assumptions have been applicd:

(1} The capital funds of the project works and tractor hiring services will be arranged by the
Government of Tanzania,

{2)  The cash flow statement analysis was prcpzircd from the viewpoint of CHAWAMPU.

3) Revenue sources for the project operation are:1) annual waler charge of Tsh.46,500/ha
(US$ 75) in the Ist stage and Tsh.40,300/Ma (US$ 65), and 2) teactor hiring services
fees of Tsh.50,000Ma for paddy cultivation and Tsh. 12,500/ha for alfalfal cultivation.
The water charge consists of replacement cost and O & M cost of the project lacilities
including O & M equipment, administration cost, ete. The tractor hiring service fees
includes the O & M cost and replacement cost of tractors.

On the basis of these assumptions, the cash flow statement of the project implementation
and operation stages was tabulated as shown in Table P.2.5. The results of the analysis
indicated that the anticipated revenues collected from the beneficial farmers would be able to
provide sufficicnt funds for O & M cost and replacement cost of O & M equipment and tractors
for the Project, and thus the financial sustatnability of the Project for CHWAMPU.

3.3  Farm Budget Analysis and Capacitly to Pay

The payment capacity is defined as the ability of the beneficiary farmers to bear the
expenses required for operation and maintenance of the Project facilities. The analysis results
for respective cases are summarised in the following table.

Results of Farm Budget Analysis

(UnitTsh.)
__Exlower MoshiProjectArea ExpandodAres _ New Evcasion Ared
Description Marginal  Sinall Medivin  Marginal  Simal) Modium  Marginal | Smafl | Mediom

05ha __1__5 ha 30ha _0,_5__!33 f5ha 30hka B.5hka 1.5ha A0 ha

m taconw Structcee
(2} Net farm crop income : )
- Grass fanm income £85,500 2656500 5313000  §19900 2459600 4919300 B85S0} 2,656,500 5,313,000

- Production cost* 237,600 712800 1423500 23,200 633600 1387300 237600 - 712800 1,425500

- Net fann crop income £47500 E943.700 3887500 S38.700 1,766,000 3.532000 617900 (943,700 3887500

(b)Y Livestock incoime 59,600 81,000 66,400 213600 178,000 142.400 51600 43,000 34,400
(c) Bomestead income 2,500 12,500 £2.500 65,000 61,000 61,000 35,000 35,000 35,000
(d) Noa-far inconw 290,000 130,000 3] 350000 21000 S0 250,000 153,000 0
() Houschold income 1050000 2,162,200 3966400 1113300 2226000 3735400 1.024500 2174700 1955900
{2)Liviag Eapenditure 855000 Q15800 1089900 950000 1073000 {,293600  §72.000 E003,000 1203600
(1) Noi Resenve 196000 1253400 2876500 161600 1148000 2441800 152500 LIFL700 2753300
-in USH 16 2022 1640 263 1,852 3,938 246 1.390 4,441

(1) Water Charge 23250 63750 139500 23,250 69,750 139,500 23250 62,150 139,500
-in USS 38 13 225 33 b3 215 ' 38 113 225
(5) Pay nxent Ratiof4/3) 2% 6% $% 4% 6% 6% 15 % 6% - 5%
(6) Balance 172,350 E1BR650 2737000  HGO050 1,078,250 2302300 129250 1,101,950 25613800
. iniSs 279 1,908 LR 226 1,739 3713 208 1,737 45216

*: Production cost consists of fanm inpits cost, chemicals cost, labour cost, G&M costs of tractors.

P-0



The analysis result shows that even the marginal farmers with land holding of 0.5 ha in
the New Extension Area will have a substantial amount of reserve to pay O&M costs.  The
cstimated per farm houscheld income is US$ 1,650 (Tsh one million) for farmers with fand
holding of 0.5 ha which is largely higher than US$ 310 of the averaged income mentioned in
ANNEX-F. Deducting the living expenditure, the capacity to pay is estimated at US$ 246 o
US$ 216 for marginal farmers, US$ 1,852 to US$ 2,022 for small farmers, and more than
USS$ 3,938 for medium farmers.  The payment ratio ranges from 4 % to 15% of net reserve,
and comes to about 6 % in average as a whole since the average farm size in the whole Project
Arcais about 1.5 ha.  From this analysis, it is clear that the water charge including O & M cost

could be covered even by the marginal farmers and would not represent a heavy financial
burden.



4.

SOCIO-ECONOMIC IMPACTS

‘There are various intangible benefits expected from the implementation of the Project.

Major impacts expected after the implementation of the Project are described here.

(O
(a}

(b)

(2)
(@)

(b)

(c)

(d)

Technical Impacts

Improvement of farm and village roads in the Project Arca

Local transportation will be improved by the construction of the farm roads along the
canals and mmprovement of village roads.  In particular, the inspection road along the
diversion channe! will play an important role to connecl the presently isolated western
arca of the Project with the Moshi urban area,  On the other hand, the social and
economic activitics in the castern arca of the Project will be much improved by
constructing onc road bridge on the Rau and Njora rivers.

Improvement of domestic water supply condition

The Project has a plan to provide the water supply facilities for domestic usc and
tivestock using canal water.  After completion of these facilitics,  the farmers in the
Project Area will obtain stable water supply through these facilities, which will lead to
improvement of rural sanitary siluation and prevention of sickness of farmers and
livestock.

Demonstration effect to other similar projects

The successful implementation of the Project including operation, maintenance and
water management , will bring the demonstration effect to other similar irrigation
projects.  Especially, technical knowledge on operation, maintenance and water
management for irrigated paddy cultivation can be transfeired to other relevant staff.

Social Impacts

{mprovement of Living Conditions

The development of irrigation, drainage, farm roads and rural infrastructures included in
the Project will provide the farmers with increase of income and finally improvement of
living conditions.

Increase of Employment Opportunity

The Project will generate employment opportunities during the construction period.
Farmers will gain more experience, technical know-how, skills in various working
ficlds and those skills would be applied to the future development in the region as well
as O&M activities. In addition the Project will create a demand of farm labour due o

increased farming activities with double cropping of paddy and intensification of tand
use.

Contribution of National Food Security

The Project will increase agricultural production of paddy fram present about 7,700 tons
to 46,700 tons, which will contribute to food security in the region as well as national
food security.  In addition, GOT imported rice of about 50,000 tons in 1994 and still
continues the similar import tendency of rice.  The large increase in rice production by

the Project will be thus conducive for saving of foreign currency, and contribute to
national cconomy.

Enpowerment of Women

"The Project will create the improvement of agricultural production condition and bring
income increase to farmers. Such income increase will enable women (o have a time (0
participate in aclivities refated to education, cullure, leisure, etc, which will elevate their
social standing.



ECONOMIC EVALUATION OF SMALL-SCALE HYDROPOWER
DEVELOPMENT PLAN

Ln
-

n Basic Assumptions

The same basic aésumplions mentioned in Sub-scction 2.2 are applied, but the O&M
cost per ha are US$ 46 for 5 years and US$ 36 from 6th year on and the water charge USS 100
for § years and US$ 9@ from 6th year on

(2) Economic Benefits from Electricity Generation

In addition to the irrigation benefits mentioned in Sub-section 2.4, the average fevenue
per kWh is estimated at US Cents 7.95 which is derived from Feasibitity Study on Small-Scate
Hydroclectricity Power Development Project in Kilimanjaro Region in 1989. The estimated total
revenue from No. 1 and No.2 Hydro Power Plants are US$ 539 thousand and USS 1,631
thousand per year respectively.  The basic of calculation is as follows.

No.l Hydropower Plan

(2) Rated Capacity of Plant: 790 kW

(b) Annual Electricity Generation: 790 kW x 24 hr x 365 days x 0.98 (2% for p.s
use)=6,782 x 10 * kWi/year

(¢) Annual Revenue: 6,782 x 107 kW x US$ 0.0795=USS$ 539,000/ycar

No.2 Hydropower Plan

(a) Rated Capacity of Plant: 2,390 kW

(b) Annual Electricity Generation: 2,390 kW x 24 hr x 365 days x 0.98 (2% for p.s
use)= 20,517 x 10 kW/year

(¢) Annual Revenue: 20,517 x 107 kW x US$ 0.0795=US$ 1,631,000/year

3 Economic Cost
Econoniic cost for the whole project area with hydropower plan is estimated at uss$
45,187 thousand, consisting of US$ 16,685 thousand for the Existing Lower Moshi Project

Arca, US$ 28,502 thousand for the New Extension Area with Expanded Area respectively, and
summarised below:

Economic Cost with Hydropowe Plan

{Unit: US$'000 )

Accafiems Direct O&M EDagincering Administration Physical Total
Construction Egquipmient  Scrvice Contingencics
Cost

Whole Project Arca 33,559 1,000 5,500 1,020 4,108 45,187
Exisiing Lower Moshi 1,685 500 2,516 467 1,517 16,085
Project Arca
Now Extension Arca and 21,874 500 2,984 553 2,591 28,502
Expanded Arca :

 Table P.2.6 presents the detaited cost allocation and disbursement. Costs for head
works, diversion channe!, trunk roads and hydropowers plan are not altocated for the Expanded
Area (460 ha) and 417 ha of land in the Existing Lower Moshi Project Area because they do not
use the water from Kikuletwa River System and the construction cost for those items are evenly
distributed to 3,823 ha i.e. 1733 ha in the Existing Lower Moshi Project Area and 2,090 ha in
the New Extension Area respectively.

4) chlacement Cost

In addition 1o the replacement cost mentioned in Sub-section 2.6, replacement cost for



hydro-mechanical equipment such as turbine, gencrator and penstock are considered.
Tabulated below are the wseful life and its replacement cost,

Replacement Cost and Useful 1ife

(Unit: US$'000)

Equipment Useful Life Replacement Cost
{a) Penstock, turbine, genceator for No. 1 Power Station S0 years 2,045
{b) Penstock, tusbine, generator for No.2 Power Station 50 years 3,400
(5) C'llculauon of Economic Internal Rate of Retum

Tho cconomic internal rate of return (EIRR) is calculated on the basis of the ﬂowa of
cconomic benefits and costs individually for the Existing Lower Moshi Project Area, New
Extension Arca combined with the Expanded Area and for the whole Project Arca (refer to Table
P.2.6). The calcutation of EIRR was conducted for the following cases.

EIRR
- Casc Deseripion  EIRR (%)
('\) Case -1: Whole Project Are (4,700 ha) 15.5
{(by Casc-2: Existing Lower Moshi Project Area {2,150 ha) 19.1
() Case-X New Extension Arca and Expanded Arca {2,550 ha) 13.2

The evaluation results show that the development plan with hydropower is more
economically feasible and even EIRR for the Expanded Arca and New Extension Area
combined show still feasible value with 13.2%.

(6) Sensitivity Analysis

A scositivity analysis for each Area individually and for the whole Area with
hydropower development plan is made in the same manner described in Scction 2.8.

(a) If the project cost runs over the price and physical contingencics by 10%
{b) If the expected benefit decreases by 10%
{c) Combination of (a) and (b)

The effects of these changes in EIRR are summarised as follows:

Sensilivity _Analysis

CascfArea Existing Lower New ExtensionArea Project ArcaWhole
o ______Moshi Project Area and Expanded Arca .
() 105% increase of cost 17.6 % 122 % 142 %
(b)10% decrease of benefit 17.4 % 12.1 % 141 %
(c)Combination of (a) and (b) 159 % 1. % 129 %

The results indicate that the economic viability of the Project is rather insensitive to lhe
most sever case of cost increase and benefit decrease.

) Financial Evaluation

(a) Cash flow statement analysis

The financial sustainability of the Project was assessed using a cash flow statement
analysis which presents the financial soundness of the Project by comparing all
revenues collected from the benificial farmers with the fund requirement for the project

P-10



operation.  For the assessment, the following assumplions have been applied:

1) Thecapital funds of the project works and tractor hiring services will be arranged
by the Government of Tanzania,

2) The cash flow slatement analysis was prepared from the viewpoint of
CHAWAMPU.

3) Revenue sources for the project operation arerl) annuwal water charge of
Tsh.62,000/ha (US$ 100) in the st stage and Tsh.55,800/ha (US$ 90), and 2)
tractor hiring services fecs of Tsh.50,000Ma for paddy cultivation and
Tsh. 12,500/a for alfalfal cultivation. The water charge consists of replacement
cost and O & M cost of the project facilities including O & M cquipment,
administration cost, cte. as shown in Clause 6.4. The tractor hiring scrvice fees
includes the O & M cost and replacement cost of tractors.

On the basis of these asswnptions, the cash flow statement of the project implemicntation
and operation slages was tabulated as shown in Table P.2.8. The results of the
analysis indicated that the anticipated revenues collected from the beneficial Farmers
would be able to provide suflicient funds for O & M cost and replacement cost of O &
M cquipment and tractors for the Project, and thus the financial sustainability of the
Project for CHAWAMPU.

(b} Farm budget analysis and capacity to pay
The payment capacily is defined as the ability of the beneficiary farmers to bear the
expenses required for operation and maintenance of (he Project facilities.  The analysis
results for respective cases are summarised in the following table.
Results of Farm Budget Analysis
{UnitTsh.)
_. ExLower boshiProject Area Espanded Area New ExeasionfArea
Description Marginal Smail Medium  Marginal Small Mediem  Marginat Small Medium

{1} Income Structore

_05ha__iSha _ 30ha  OSha 1Sk 30ha  O%ha  LSha  30ha

(a) Net farn crop iacome : o .
- Gross farim incoae 885,500 2656500 5313000 819900 2459600 4919300 885500 2,656,500 $5,313.000

- Production cost® 237,600 712,800 1,425,500 231200 693600 1,387,300 237600 712800 1,425,500

- Net farm crop incorng 647,900 1,943,700 3.887.500 588,700 1,766,000 1,532,000 647,600 1913700 3 887,500

(b) Livestock income 89 600 83,000 66,500 213,600 178,000 142,400 50,600 43,000 34,400
(¢} Homestead income 12,500 12,500 12,500 65,000 61,000 64,000 35,000 35,000 35,000
{d) Noa-farm income 290,000 130,000 0 250,000 228000 0 290,000 153000 . ]
(e Household income 1650000 2.169,200 3966400 1113300 2226000 3735400 1024500 2,174,700 3,956,900
¢2) Living Expendituie 834,000 985,800 1,089,900 950,000 1078000 1,293,600 872,000 1,003,000 1,203,600
(3} Net Reserve 196000 1,253,400 2,876,500 163600 1 E45000 2441800 152500 LI71,700 2,353,300
- in USS 316 2,022 4,640 263 1.852 3938 246 1,890 4411

{4y Water Charge 31,000 3000 186,000 31,000 93,000 186,000 35,000 93.000 136000
- inUSS 50 150 300 50 150 300 50 150 300
{5) Payment Ratio(4/5) 16 % 7% 6% 9% 8% 3% 0% B % T%
(6) Balance 165,000 1,160,400 2.690.500 132,600 1055000 2255800 121,500 1,078,700 2,567,300
-in USS 266 1372 4,340 244 1,702 31638 196 1,740 4. 144

*: Production cost consists of farm inputs cost, chemicals cost, labour cost, O&AM casts of tractors.

The analysis result shows that the payment ratio ranges from 6 % to 20% of net reserve,
and comes to about 8 % in average as a whole since the average farm size in the whole
Project Area is about 1.5 ha. - From this analysis, it is apparent that the water charge
including O & M cost could be covered even by the marginal farmers and would not
represent a heavy financial burden.

As mentioned in Item (1) of Sub-section 10.6, the total revenue from both Hydro-power
Stations is estimated at US$ 2,170,000/ycar (Tsh.1,345 million/year). It is also
possible that not only the water charge (Tsh.262 million/year), but also the teactor hiring
services fee (Tsh.372 million/year) will be covered by this revenue can cover.
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Fable P.2. 1 Summary of Financial and Economic Prices of Crops and F'arm Inputs

(Unit: Tsh)
Particulars Unit Financial Economic
Pricc Price

Crops

Paddy 1) kg 175.0 157.5

Maize 1) kg 1150 953

Alfalfa 2) kg 350 133
Sceds

Paddy 2) kg 350.6 3330

Maize 2) ke 1,000.0 950.0

Alfalfa 2} ke 1,000.0 950.0
Fertiliscrs

Usrea )] ke 2200 120.3

TSe 1) kg 280.0 134.1

SA 1) kg 160.0 670
Agrochemicals

Basudin 2) liter 9,000.0 8,550.0

Endosulfan 2) kg $.000.0 7,600.0
Packing Materials _

Bag 2) 560.0 475.0
Farm Labour

Family Labour 3) day 00 1,125.0

Hired Labour £} day 1,500.0 1,125.0
Machinetry

Tractor

(4 Wheel) hr 31250 6,250.0

Note: 1) Economic farm gate prices are derived from the
data of IBRD document {refer to Tabte P.2.2 )
2) Financial value is adjusted by a SCF of 0.93 to converl
to cconoinic value
3) A shadow wage rate of 0.75 is applicd (o convert to
economic value

PT-1
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Table P.2.3 Cost AHocation and Dishursement

Case-} Whote Project Aren (4,790 hal (Uit US$E,000)
o e e e |
Cosl Cost 1573 1999 2000 001 2002 2063 A9 2005
b Civitworks and 1ydropower §lanis Cost to be allocated
(2} teadworks 3,289 a8 2,631 0 1,763 18 ¢ 0 4] L] i}
¢by Divecsion channel 4911 as 7,855 0 1973 3iam 0 Q [4] 1) i3
{c) Trucnk 10ad a6 08 125 1] I M3 Q 4 0 0 L]
o . Subuwdoflem| H.13% B39 o 6118 5.1 0 4] L 4] o
2 Owiginaf Cost fs Each Area
{2) Existing Lower Mashi Project Areat?,150ba) 4874 [43:9 1899 0 190 1919 o Q Q 0 o
(b) New Ectension Argaa (2.09001)
- System-A {224 had 135 08 1044 Q9 0 104 o) 0 0 0
- System -B (1,52600) 8837 123 7310 0 4] 1,422 2841 284 Q
- Systenn-C 340 hay 1531 (1 1,583 ] 0 0 137 153 o 0 0
() Eapanded Arca (360613
- Mandaka Maono Area (360 ha) 2880 08 2304 1} 0 G 154 760 0 0 1]
- Kaloleri Arca ¢4 hay 553 08 197 4] 0 [} 412 V] aQ ] ¢
Sub-toiat of (23 30,430 §6.384 0 1950 k94 5719 ARAr 2BH [} [y}
) . Totd of hiem ¥ and 2 REX 0 . 11693 0 R068  Li42 3319 B8l 284 0 Q
3O & M equipment 1.000 £Q [Rev I ] 0 500 o 0 500 9 0
4 Administration cost B & 50 84} 204 W5 M w18 % L
_ 5 Dngincering Senvives . L 4538 3] 4536 040 102 LIOE 40 A 410 0 0
L Totalof bems 1,2 5 dand3 40.9%G 3072 1306 9375 BOHT 6266 433 IR0 ¢ o
5 Physical Cortengency (U0 of Brems 1.2,3.4 and 5) 4,100 o dasod 130 938 &M 617 433 383 QO 0
Grand Total 45096 37479 1436 O3 9841 6893 4781 4243 0 0
Case-2 Esisting Lower Mochi Project Arga (2,13¢ ha (Unik LSS 1,000}
Tems Fioanciat  pp Keenomic 0 Frseal Year e
Cost Cost 1993 1999 2000 2001 2002 2003 2004 2005
I Construciion Works
11 Allocaled Cost for civit works & hydropower plant
(ay Headworks 1491 0% 119 [} £00 93 0 1] [} 0 0
th} Diverston chaanel 4508 068 A.606 0 1803 180 Q [+ LU 0 0
() Trucok road 41 08 g 0 kil 158 0 Q [ 0 1]
Sub-totat of (1) 6415 5.128 6 2714 2354 ] 0 V] 4] ¢
(23 Origingl Cost
{a)} Rehabilitation, rural infrastructuse and on-fann works 1874 03 1899 0 1930 1949 0 o Q 0 0
Subrotat of (2 4374 3899 0 1330 1949 ] 0 ) L] V]
L Tewdlien) nm . som 0 um oAy 00 0 0 0
Q& Mequipment S0 10 ;00 0 9 500 ] o [ LU
3 Admioidration cost ) 10 3 129 128 [} o B B 0
1 Engincering Sevices 20 10 2075 e e e 6 0 0 0 ®
. Toulollens1.23amid 18208 ueyT 8§85 sem o 0 0 0 0
5 Physwcal Contengency (106% of fems 1.2.3 and 4) 1,425 1,199 555 562 ¢ 6 98 O 0
Grand Total 15.669 LG W 600 6,181 o] 0 0 o 0
Case-} New Extension Area Area (2,090 hi and Evganded Area {300 ha) (Wait U581 .000)
Tem Fiaanial o Teosomic Tiscal Vear .
Cost Cost 19538 159 2000 2001 w2 X030 W05
b Conxtreciicn Works
(1) Alacared Cost fon cinil works & bydeopower plant
fa) Meadw ocks 1793 G8 1438 0 963 473 ] 1] G [v] 2
(b} Diversion channel 5438 08 1319 a 21715 20 Q ] U] 0 0
(e} Trucek ecad 495 0% 396 Q 06 190 1] 0 0o 0 L
Subgotalof (1) 19 6183 O 3t 2R3 4] ] 0 & L
12y Original Cost of New Exteasion Area
{3) System-A (21 hay 1.305 0% 1O [ L] o 10N 0 Q o] 9
DY System-B (L5262 8887 133 100 0 0 0 142y 2311 2848 Q Q
) System TE340har 1555 OS 1385 ) o 0 137 18 o ) o
Sub-tetalof (22 12173 %339 1] Q ¢ 379 202 2854 1] 0
(3) Original Cost for Expanded Area
{1) Manduks Arca (300 bat 2880 a8 2304 O 0 O 15 76 Q Q 0
by Kalotens Asea (EGO ha)y 55% 11 152 0 [+] v} 112 0 G [ H] v}
Sub-total of (3) 3433 2745 o ] 0 1555 760 O 0 0
o  Youlefliem 1 231333 18653 0 1M1 283 SIW 0 o
2 O &M equipment 500 10 %0 0 o o0 v .0
3 Administration cost . 456 10 456 J6 1% %™ [ 0
4 Engineering Reavices o LB 10 2458 0 110 410 411 ] Q
) o Totlobfiems 1, 2. Jamd 4 26982 21088 436 18M XN 6266 0 ¢
§ Physical Contengency (10% of heas 1.2.Y and 1) 1675 M08 4% RLE) e 627 0 o
Grand Total 29.427 24231 hXT B T L X AT S VL] o 0
Soge CF - Comervion Faror PT-3



Table

Casg-1: Whole ProJecl Area {3.700ha)

P.2.4

LEconomic Cost and Benefit Stream (1/3)

{Linie US$1,000}

Year o o  Cost Sweam: ) ) Beachit  NeaCash
in Year L. . Stgam Flow
Oeder Capitat ngi‘;n ?:nl Administration Ené::::‘g;ﬂg (,:nhu?::;‘;a;cy Replacement O&M  Total

H 1998 Q0 204 1102 130 1,435 1,436

2 Vo 8068 205 1102 213 [[v 5] -$3313

3 K00 1142 500 WM 1101 94 9841 -5 844

4 001 5179 1% 41t &1 i3 6.968 .25 -4.689

5 00 1842 % 410 435 13 1858 4% -1156

6 2001 254 500 %5 10 133 73 1258 3670 418

1 Rl 1] it 163 4633 4,489

8 2008 164 164 5.08% 4925

g NS 143 2l 3615 5.502
o 200t £43 143 6,066 591
o008 b3 113 6.433 6340
17 W00 13 118 6559 6471
13 2010 500 1} 618 6589 59
[ 1) ] 313 s 6,539 6471
s 22 118 118 6589 £471
16 2013 500 158 6i8 6,589 59N
17 2014 118 s 5,589 64N
18 2015 1] 15 63559 6471
19 208 113 118 6,589 54T
0w 133 1§ 6,58% 647}
n M8 118 118 6.589 6,478
22 9 118 118 6.5589 64171
23 100 1000 il8 [AYE-3 6,559 5474
24 202 118 18 6,589 6471
2l 0N AE] 113 6,539 6,471
s 20N 500 18 618 6,589 590
7 2024 (11 (23 6,583 6471
3 23S $.2iG 143 1318 6,583 5361
b B ) 118 1% 6,589 641
0 X0 (183 118 6589 64
k1] 2Gi8 500 ns 618 6559 59
3 X% 118 1} 6,589 547
33 2010 500 118 613 6,589 59
4 204 118 118 6,589 54T
5 0 1 118 5,589 641
6 W03 500 18§ 518 4,589 5,971
37 WM tig 118 6,589 64T
38 2035 1Hs I8 6.539 6,471
3> W6 [RE 1 §.589 6471
10 pLILYS HE 118 6,589 6471
1208 i HE 6,569 6471
12 2039 313 158 6539 6411
43 0w 00 113 4if 6.589 591
21 M e 1ig 4.549 &4
15 2 (113 13 6589 LR
345 2043 500 13 618 6,582 5971
41 20 13 118 6.589 6471
$3 0 2048 500 na s £.589 ‘6,411
15 W8 1is i 6,589 6471
50 M7 s s 6532 6471

Totst 21655 1.000 811 438 14
B Ecunomic {aternal Rate of Retura : 334%
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Table P.2.4 Economic Cost and Benefit Stream (2/3)

Case.1-3: Fxisting Lower Moshi Area 12.150h3)
) (Uit 11$51,000)

YF‘“ Cost Stream Benefit  Nek Cash
in Year ) I o ST T ' Stream Flow
Order Capinal &?m‘; !'::nl Admisistration r'“s’i”rffc‘l"g (‘cﬁ?(g;;eiy Replscement O &M Temal

1199 Q 123 92 a2 02 9032
2 1999 47124 19 692 555 6100 -6.100

30 4.1 500 128 691 562 6181 6,181

4 00 7 15 19 2204

5 00 15 73 229 2.0

6 063 i3 13 2,736 211

1 2004 is 5 prps 2649
8 MG EA 75 2651 2516
9 06 54 5 TR 2664
1o 001 54 LS 1748 2464
! 2008 51 54 2118 2.661
12 2000 hE Y 54 28 1668
13 10 SO0 5 551 278 PA LS
B} 201 54 > FAIE] 2464
15 012 s b | 2318 2664
15 2003 - - 2118 2,664
17 2014 51 b2 28 2664
18 2085 54 51 3B 1664
g 2016 54 k2] 218 2664
N N 54 54 2718 2664
] 2018 54 5% 278 2,664
22 Wi 54 b2 2718 2,664
23 2020 1.050 54 1,054 2748 b661
24 202 54 54 2318 2661
™ N 54 54 M3 2654
% 200 S4 54 2718 2651
7 2024 b2 | 34 2,718 2664
28 2025 554 54 608 2718 2110
% 2026 34 b 2718 2663
g 0 54 5 2,718 2.664
31 2028 5% M 2718 2644
32 2029 Y 5 2718 2664
3 0w 500 b3} 554 218 2164
34 2031 51 34 28 2664
15 2032 54 >4 2718 2.664
6 N33 b2 ] 54 2.7i8 2.66%
L)) 2334 54 54 2718 2664
33 043 A 54 2,718 TG
e N 54 i3] 2718 2,564
10 XA 53 51 2713 2661
41 2033 ke ] 54 Y 1is 2684
4 2039 51 54 1718 2654
11 W0 0 54 551 s 2364
11 hil ] 51 3 LIIR 2661
E R} ) b2 i xns 2661
15 1043 h2) 51 1B 2,661
17 08 54 ot | 2118 2661
43 205 500 5 $H 2718 264
49 26 b3 54 28 2664
S0 X 54 po) 2713 3664

Toldd 9.023 00 355 2878 L1927 R
. Economic laternal Rate of Refurn ; ! 17.2%
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Table N2.4  Econemic Cost and Benclit Stream (3/3)

Case-}; New Exiension Aread2.090ha) and Expanded Area (164 ha)

- ' {Lnit: LISSEO00)

Year
n B . A . } o Cost Sucam o Benefit  NetCash
Onder V¥ Ciagital &M Adminisiation Vgineening Physical pooicemeat O &M Total Suean flow
’ Fquipment ‘ ervice  Contingency

1 1998 Q 76 410 413 531 B3]

2 1993 ER2E | 16 110 383 4213 -4.H3

300 2839 76 110 332 1657 -3657

4 0 531 % 11 627 6893 -6.893

5 2002 3862 16 410 435 4,783 21} -4,570

6 003 2R 500 16 410 3z 4213 834 -3

12004 89 89 1929 1,340

§ 2005 89 89 2,438 .42

9 2006 R9 85 2927 2833
10 2007 89 59 1348 1219
1t 2008 2] g9 A765 1678
12 2000 614 (2] 381 3.807
133 2010 2] o4 387 3.807
(R} i 2} 2] kX 31 3.807
15 2012 L2 [ 21 k%311 3807
16 2013 00 &4 363 38N 3307
17 0 &4 &4 3,871 2.807
18 2018 61 & 3871 1R07
19 Q16 (3} 64 ER-F) 3807
F L 69 [ R ER Y
21 i 61 i | LR X807
2 2019 “1 & 3871 14807
2% 00 & & 387 1507
4 2021 4 &4 LE.1] | 1,507
15 2022 &1 &1 s 3807
26 2023 SO0 s 64 3811 3307
27 0M & &4 3871 3807
2B 2023 636 2] 0 187t EN b))
29 X% 3] 61 s 3807
0 X L] 64 kE 311 3807
1 2028 SO0 o 564 LR 131 3307
»n 2029 2] &4 ign 3,807
3y 2630 64 64 38N 3.807
3 2031 64 64 3871 3807
s 32 64 64 3811 3807
% 2033 00 61 564 3En 13
37 203 (2] & 3518 1807
i3 2035 L (21 381 X807
39 2036 (.31 (2] 3871 12072
10 201} & &1 LETY s
41 2033 &f &1 RN | 35807
42 203 &1 64 s 3R07
43 200 &1 21 REY| 3.R07
14 Ty & 2 1471 350t
43 2042 &1 &1 isn 3807
45 2013 800 [ 554 A Y307
£7 201 2] 64 33 3807
43 2345 64 [2] 387t 3807
DI H 2] &1 i 3800
50 207 e 61 1 8 3n

) Tow! 15658 ) 136 2,951 2208
_____ _ Foonomic Iaternal Rate of Reiurn H i

PT-6
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Talle I'. 2.6 Cost Allocation and Dishbursement with Hydropower

Development Plan

Case:-L: Yrhol Froject Area (4.700 ha)

(Uit ;US$ 000

Rote ” CF 7 Converson Fact

FT-8

Financial CF Eronomic o ~ FiscalYear
fem Cost " Cost 1993 1999 2000 2001 2002 203 2004 3005
1 CevitWorks and Hydropower Plants Cost to be alfocated
{3) Headwarks 3.28% 08 2634 0 0 0 0
(b)Y Divedsion channel 9531 [+} 7855 Q 0 0 ]
(e} Trucnk road 906 as ns Q o 0 0
(dy No.I Hlydropower station 20 08 1208 0 0 0 0
(2} No 2 HyJropower stition 4,570 43 ] 3656 1] 1] 0 0
o Sub-1otal of Irem | 21469 (KA~ a oo o 0
2 Original Cost for Fach Area ™ 7 7 ‘
(a} Evisting Lower Mosht Projoct Area (2.150ha) 48T i3] 1899 1] 1] Q 0
b} New Extension Arca (2.090h0)
- System-A (224 ha} 1,305 ¢8 Lo 1] \] 0 0
- System -B(1,526682) 83887 [+3.3 1110 Q 234 1] 1}
- Systear-C (340 had 1431 o8 t.585 0 \] 1] 0
(¢} Expanded Acea (160ha)
- Kalodeni Area (00 ha) 553 [+3:3 42 ] 1] [ 0
- Mandaks Moono Area {340 ha) 2,350 [+3 R [e3 0 Q (1]
Sub-total o {20 20,430 16,384 G 284 [+} i}
o 7 Towal of biem 2 AL 33,559 ] 2544 13 L
3 0O & Mequipment 1600 10 01 00 4] ¢
_ 4 Adinistrigion cost 1020 10 1920 185 92 ] .6
S Engincering Seevices o 5500 100 550 1000 o 498 9 6
B Totd of hems 1,2, X4 and S 49,69 Ji67  hiss 394 0 o
&6 Physical Contingency (10% ofirems 1,234 and 8y~ 4947 1,108 ii9 39 [4] [+]
Cerand Todal 51416 35,187 1304 13 Q Q
Notwe  CF: Comversion Factor
Case-24 Enisting Lowee Moshi Projest Area 12130 1) )
i (Linit ;US$1.000;
brems Finzncial cF Eeonomic o - ~ FiscalYear i
) Cost . Cost 1998 1399 2006 6G1 2002 2003 2004 200%
1 Construction Works
t1) Atlovated Cost for civil works & Bydropower plant
(a) Headworks 1,491 08 1,193 [ 300 m 0 0 '] 0 0
(1) Diversion chaesel 4,508 038 606 0 1803 13803 0 ] 0 0 Q0
() Frucok coxd 411 08 129 o] 121 158 0 Q ] Q 0
(dy No | Hydeopewer sextion 1,351 08 1,001 1] Q 0 oM 330 0 0 0
{e) No 2 Hydropower station 207t 08 1,657 0 829 823 0 ] 0 Q Q
Sub-total of {1) 9,732 T.786 0 3603 3182 6 330 0 O ]
th Originat Cost
(a) Rehahititarion, cural infrasteuciure and on-fare works. 1874 08 3899 01850 1949 1] 0 0 ¢ 0
Sub-tatal of {2y 4814 1,899 0 1550 139 0 0 0 ¢ 0
) S ~ Towbofiem | He6 §1,685 0 3351 500 671 33 0 4] ¢
20 & Mequipment 00 190 .50 o e W0 ¢ 0 0 0
3 Adwiaistiticacost DO K B - AN - SO SN SO B ¢ o 0
. 4 Engincering Seevices CdsleT MG T asie 56370 03 s 503 T s 0 0 O o
o ) . Todal of fieu 18,039 5,168 596 6,450 6229 L3867 9l 1] 0 O
_ 5 Prysical Condngency (10 of Stems 1.7, LR s 60" BIS M 92 B 0 R
Grand Total 19,853 i6,685 636 6,765 6851 1398 [0I8 ] 0 1)
Note  CF. - Cenversion Factor
(Einit :USS1 000)
Financiak Ecosomic o FiscolYear
. items Cost CF Cost TI99S T N9 2000 I001 02T 2003 2nd T 2005
1 Construction Works
1) Allocated Cost for cinal works & hydropower plant
433 Hendworks 1,798 08 1438 Q 564 474 L) 1] @ 0 b
(&) Diversion chaneel 5436 08 4,343 0 205 2 Q9 1] [+ 1] ]
(&) Troeek road 453 <33 396 1] s 190 0 0 [ 1} D
() Nol Hydroponet stetion 1509 08 1.2 1] 0 o] 809 kLS 0 0 0
{c} WNo 2 Hydropowner station 2459 DB 1,59 0 L00O 959 0 1} 0 0 0
Sub-total of (I} tH731 9,359 o 445 3837 BOG 398 0 0 [
§2) Original Cost
{2) Systenr A 214 had 1305 08 1041 0 0 o 104 0 0 [1] Q
(b} Systens-8 {1.526 ba) 2837 08 1110 0 0 0 1422 284 1E{ [} o
(<) System C(34 k) Lot 08 1.585 0 [} ¢ 1,32 158 o [+] /]
Sab-total of 423 12,433 9.739 0 1] 0 3783 3 3y [} o
(33 Origzinal Cost
() Kafofon Area {10 ha) 53 08 H2 0 0 [ 442 Q¢ Q0 [} [V}
by Mandaka Moaono Area (360 ha) 2880 08 2,34 ] 0 0 K34 60 Q 0 0
Sub-total (3) 1433 27145 ¢ 0 LI 1453 760 ¢ 0 0
Total ¢f bem 1 27343 213 G 4345 3837 6558 4240 18 o o
2 0 & Moguiprnet 00 10 500 0 6 9 0 s 0 0
3 Adasinistration cost B o Y e IS B B} 92 THY TR T ] ¢
9 Enginceriag Services T T 2 10 st 45 49T T TR 4 o8 0 0
o o U Total el Tiems 1,2 Yans 4 I3 R8I SBS 493 T4AT JATR T 48s0 U e 07 0
5 Physieaf Contingeacy (10% of kems 1,2, 3 and 1) 2138 2,581 39 Y A48 e assT 0 0
Grared Tokal 31518 28502 13 5427 4RSS TR0 3N A9 Q [}

i
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Table 2.7 Economic Cost and Benefil Stream with Bydropower Development Plan (1/3)

Case-1: Whole Project Area (4,700ha)

L ~ tUnit US$1.060)

Y_‘“ ] ] . . CostSutam L Benefur  MetCash

n Year e, ) Strcam Flow
Orde Capitat I‘.iﬁi?r::m Adminisudion  ©8 ;’t:’:"@ (‘ft?lg:g‘rﬂgy Replacement O &M Total
i 1598 0 185 1000 s 1304 -0.304
4 1999 3.89% 136 1.003 1,108 12432 ~12,192
3 2000 8,968 00 186 [ KU 1.066 1 -1
4 200 1.2 186 1.000 813 <9 9.389 10 =541
] 202 4590 {83 1,001 an v 6,452 4423 -231%
& 200 284 ) g2 498 3 93 1426 5820 1414
700 ne 206 6823 6.607
8 2005 HE 206 1.259 7043
g 2006 (&2} 191 7345 ey
1 007 94 194 B2 BCAY
It 2008 (3] ™ 8,633 2437
[ 24 009 169 16% 8739 8595
i3 2010 300 169 65% 8359 8§00
H 2001 £69 169 8,759 2590
15 mie 169 169 759 8. 590
16 2013 300 169 669 8759 BGOO
17 2014 169 162 8.75% R,590
i8 2015 169 184 8.15% 8,590
12 2016 6% 169 8,739 8.5%0)
20 2017 169 159 759 £.590
pd ] e 169 HY 8,759 R.590
12 2019 159 169 83959 £.59%)
23 2020 2000 169 1169 8.759 1.5
M o1 169 169 8,359 2520
25 2022 169 165 £.35% 2572
6 023 500 {59 [y 8,759 3.09%0
n 2004 162 169 4759 8,5%)
213 W 1.210 162 1,179 §.739 7,330
29 2026 §63 165 37549 £.590
0 07 1] 169 8.739 8590
k3] 2008 500 169 669 B339 8,00
3 HR% 16% £ $.759 §.590
33 X0 500 13 659 8.75% 8.000
3 200 152 169 8.739 B.53%}
35 W32 169 6% 8.715% $.5%0
36 2033 S0 162 £469 8,753 8.0%0
M 088 169 169 8159 $.5%
3} 2035 145 L&D 839 85970
A W% 59 169 B75% £.590
9 209 15% 163 £.739 8,590
11 2038 [{o 169 1359 8520
12 2009 169 6% £.35% 8,590
1 W40 00 162 69 8339 8.0%0
11 20410 H 168 .35 RSN
45 AN 169 13 B30 .59
16 2043 30 L6} (£ .25 2060
47 hid) [17] 163 §.752 2,590
33 M5 500 12] [20] &.759 000
$3 205 169 6% 159 £500
0 2041 - 169 159 8359 RS0
Totat R L 1020 5,500 1,108 o
. ] Econoni< Internal Rale of Return H 18.8%

PT-9



Table P.2.7 Economic Cost and Benefit Stream with Hydropwer Development Plan (2/3)

Case:J: Existing $.ower Moshl Project Aveg (2.15Gha}

(Unir US$1,000)

Yeor
in o L . CostSuearmn o Benelt  NetCask
Onder Y Cagital oL M Adnipigration  Enginesing Physkd pedgemeat O&M Total suean flow
' Equipment Lrvice Contingency

113 ] 93 503 &0 36 -656

A N 8,553 H 503 63 6,765 -6,76%

3 000 5431 500 b2 M 623 B.852 -6.832
4 2001 ol LA 503 127 99 1,493 3018 1825

5 34 23 S0 92 9 107 3018 1,501

6 2003 o b 370 en

T 99 o] 308 3600

[N 99 9 hES ] 3536

¢ 2006 k2 ” 1302 1633
10 X0 n 77 A 1,638
1 2008 ” n 02 X625
12 2009 1 n X0z 3623
i3 2010 500 n m 3301 123
14 on m n 31m2 3625
15 012 77 17 L 3623
15 013 n 7 k.04 3,625
17 2014 n 12 3302 3625
13 015 1 " 3302 1425
19 201% i 1? 1302 3623
X 01 i n 3,702 3623
Py 018 n n 3,02 3625
N ” 7 202 3635
3 MW 1.000 ” 1077 302 21625
24 20m 17 11 0 3625
B3 w01 17 17 A 3625
% 102 77 1 L iritad 3625
27 R{2 ) 7 n 3.202 3625
@205 554 1 (3] 3302 EXi
.V R 11 12 3,702 3,423
w0 1 77 1,702 316258
31 03 ¥ i 302 3623
LY U] " n 3,302 3625
33 0 300 7 317 3302 3azs
34 208 n 7 3302 1425
35 2032 m 17 3,02 3628
3 0 7 11 3302 3685
n 204 F n 02 3,635
3 2083 it 7 3.0 3.625
39 0¥ 1 7 iz 1625
4 WI? 1 7 502 3624
a1 238 " n 362 34825
42 2039 " 1" 3702 31625
43 X0 500 i s 3302 s
41 7 n 1102 A6
15 247 77 31 A 1623
45 WM} n n 702 KX 2a)
4 08 3 M 102 3,625
43 2043 00 1 s 3,02 325
45 046 n n 3,702 3625
X XM? —— e n w2 1628

Torat 11685 500 L2 B ) [ 1.517
I Economic Internal Rate of Retuen 2.4%

Pr-10



Table P.2.7 Economic Cost and Benefit Stream with 1lydropower Development Plan (3/3)

Case-3; New Extension Area (2.090ba) aad Expanded Ares (60 ha)
. e {Unit: LS$1.000)
Yenr g
. . . X . Cost Siream . o . Bercfit  NetCash
M Year T o N o Stream Flow
Onder Capitat O&M Administration  Engineeriog  Physical poaicement O &M Toral
Eqéipment envice  Contngency
11958 0 92 497 59 648 -643
2 1,345 92 497 433 3427 -5.4271
IOX0o 3R N 197 413 1869 -3, 862
4 2001 5533 a3 417 8 1B §52 -7.004
5200 1260 92 493 435 5333 1105 -4,23¢
& 2002 1R 300 42 498 393 1327 2000 -2.2357
T 200 mi 17 s 1998
g XN05 1y " X624 3.507
9 2006 b7 nz 4083 1996

=

e

g
b
<

15 1417

g

$951 4834
12 200 92 92 Tos0sT 4%
B 00 32 9 5051 4965
TR T 92 92 5057 4965
15 2012 9 92 S057 4965
t6 2013 500 %2 592 5051 4,465
17 204 92 92 S05T 4965
15 25 92 9 5057 4565
15 06 ) 92 5051 4965
0 W17 92 92 5057 4965
a1 08 ” 92 $057 4965
22 9 92 5051 4965
7 0w 92 ey 5057 4505
1 0n 92 92 5057 4965
5 w0n 92 92 5057 4965
% 200 500 92 592 5051 4465
b | 52 92 5057 4965
) §56 9 8 5057 4309
w06 ) o7 5057 4965
W w0 92 92 5051 4955
EYI 5 500 91 592 SOST 4465
10 ) 9r SO57 4955
3208 9 92 5051 4965
34 200 0 % 5051 4955
33 0m 02 92 S057 4965
36 200 500 97 591 5051 4455
7 0M 92 92 5057 1965
3 W03 2 92 5057 1955
0% 9 92 S057 4955
0 07 92 9 5057 1965
w0 g2 92 SHST 4965
2 209 91 %2 SO51 4568
9 w00 2 22 5057 1965
a0 92 92 $087 49468
&5 200 9 92 S057 4965
#6003 a0 92 92 SOST 1965
47 01 52 92 SG57 4565
48 2045 92 52 5050 4965
1”208 92 9 5057 4965
0 w1 92 52 sBST 4965
Total 71374 500 ) 2831 2551
Economic Feleraal Rate of Return H 1325
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