CHAPTER 5§  PROJECT IMPLEMENTATION, O&M, AND
WATER MANAGEMENT PLAN

8.1 Project Implementation Plan

The implementation schedule of the Project is worked out based on the stepwise
strengthening plan of KADP, farmers’ organisations and agricullural support services in a
synchroniscd way with the phasewise construction of the Project facilities, and the transfer plan
of O&M works to farmers’ organisations. {(details are given in Figure 5.1).

Project Implementation Plan
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As shown in the above figure, the operation and maintenance plan for the Project is
formulated focusing on the steengthening of the existing organisations, and also the
organisation for operation and maintenance will be changed based on the handing-over plan of
Q&M work to WUAS/WUFE. In this study, handing-over of O&M work is planned to be
executed for § years after completion of all the Project facilities.  Within this period, the
O&M work for the Project facilities except the headworks and diversion channel, will be
handed over to WUAS/WUF.  The strengthening of agricultural support services is planned to
be cxecuted in line with the progress of construction works.  Uantil completicn of handing-over
of O&M work to WUAS/WUF, KADP will take the initiative for strengthening of agriculiural
suppori services, and then transfer them to KATRIN, ZIDALDO, CHAWAMPU and
WUAs/WUF as mentioned in the above ligure.

5.2 Construction Plan

“The construction period is estimated to be 5 years from overall viewpoints such as the
work scale, impact of the Project implementation, and annual fund requircmen. In addition,
the works are plannied to be carried out in two phases in consideration of early occurrence of
benefit and urgent need of water supply to the Existing Lower Moshi Project Area. The
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Phase-1 works consisting of the construction of headworks and diversion channel, and
rehabilitation of the Existing Lower Moshi Project Arca, will require a construction period of 2

yoars .

The Phase-Tl works involving the development of the Expanded Arca and the New
Extenston Area, will need 3 years for completion.

The works to be exceuted in each year arc as follows:

{(hH Phase-F Works
Phase-T Works in each Year

e Woaks o kstYear e d Yewr
() Headworks Dam portion (60%) - Damportion {407}
e - 1make portion e BO%) - Intake postien __430%)
(hy Diversion Channel - Canal excavation (80% ) Canal excavation {20%)
- Canal lining in lowland arca (60%) Canal lining in low lind arca (40%)
in highland arca  (100%)
- Related structures (30%) Related structures (50%:)
e e e on Runlinfrastuctare . (100%)
(v} Existing Lower Mashi - Repairs of irr. & dra. facilities (100%) On-farm works (70%)

Project Arca - On-faimyvworks §30%) Rural infrastrocture {100%%)

) Phase-11 Works

Phase-11 _Works in _each Year
. Works It Year e 2nd Year JAdYear
(ay Expanded < brro & dra facitities  (70%)Y - Irr & dra. facililies  (30%) —

Arca - On-farm warks {60%) - On-farm works {107%) -
e i e oo -Rurdlinfrastructre  (100%) e
{h) New Extension - On-farm works {2053 - On-farm works (40%) - On-fann works (40%)

Arca - Rural infrastruciuire {50%) - Rural infrastructuore (50%)

5.2.1 Construction Quantitics and Materials

The required construction quantities and materials for the Project are tabulated below.

Construction Quantitics and Materials

coooeo Workliems Unit_ Phase-l __Phasett  Towal

(1) Construction Quantitics
-Rock excavation m' 330,000 7.000 337,000
-Soil  excavation m' 210,000 190,000 400,000
-Embankment ' 128,000 750,000 878,000
-Concrete work (dam) m' 12,000 - 12,000
-Concrcte work (structure} m' 14,000 6,000 20,000
-Concrete block living o’ 100.000 220,000 310,000
-Shoterete lining m' 7.000 - 7,000
-On-farm works ha 1.050 2,550 3,600

{2} Construction Materials m’
-Cement ton 1.000 1,800 3,800
-Coarse ageeegate m’ 60,000 15,000 75,000
-Finc apgregate m' 30,000 7,000 31,000
-Reinforcement bar ton 800 150 930
-Stegl on 140 20 160
-Steel pige (62,200mm}) ton 43 - 43
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5.2.2 Construction Machinery

The required constrition machinery for the respective phases is estimated based on the
construction quantitics, construction period, and workable days.
required constrution machinery at the peak time are tabulated below:

Reguired Construction Machinery

The number and type of

(Unitinos.)

__Constraction Mackinery  Phased  Phasedl  Censtruction Machinery - Phase-l  Phase-1l
() Bulldozer (36 ton - 32 1on) 7 14 (1) Grout pump 1 0
{h) Bulldazer  {ripper 32 ton) 6 | () Batching plant 2 2
{c)Backhoe (0.4 m3-1.0 m3) 10 24 (k) Truck mixer b 1
() Dump truck I8 29 () Block making plant ] 1
(e} Crawled drill 4 0 {m) Shoteeete machine 2 Q0
{t) Braker 5 } (n) Concrele pump car 2 3
(2} Motor grader ] Q] () Truck crane 4 6
{h) Rollcr 2 5

5.2.3 Construction Office

The Ireigation Departinent of MAC will become the exccuting agency for the Project
implementation. A Project Construction Conunittce will be established only during the
construction period, in order to exccute the construction works smoothly. The Committee shall
be the highest executing body for the Project construction. Figure 5.2 indicates the proposed
government organisation for the Project implementation.  The Comiittee will be chaired by
the Assistant Comnissioner, Irrigation.  The Director of Projeet Construction Office will
assume the post of Sccretary of the Committee.  The committec’s membership will consist of
staffs of the Zonal Office, Regional Office, and District Office.  After completion of the
construction works, the Committee will be dissolved.

The Project Construction Office will consist of Administration Scction, Accounting
Section, Supervision Section (1) and (2), Swvrvey and Design Section, and Farmers’
Participation Section. The Farmers’ Participation Section will provide the farmers with
technical guidance for sod facing, construction of small drains, and {and levelling, in oxder to
promote farmers” participation to the Project.  The Office will be headed by a Project Direcior,
and have 87 workers at the peak time.

§.3  O&M and Water Management Strengthening Plar
5.3.1 Basic Approach

The most important issues in O&M and water management for ircigated paddy
cultivation are to sccure tinecly and adequate water supply and also to keep the proper conditions
of the canal facilitics to enable such water supply at any time.  In the Existing Lower Moshi
Project Area, O&M and water management for the Project facilitics are jointly undertaken by
KADP and CHAWAMPU . The major probleims envisaged as mentioned in Table 4.1, are 1)
financial constrain, 2) need of strengthening of organisation and staff, 3) larger field water
requirement, and 4) constant water shortage.  These problems are discussed in Sections 4.5 to
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4.7 of Chapter 4. The financial consteain will be coped with by establishing WUAs/WUFR
which have legal rights of compulsory affiliation of beneficiarics and compulsery collection of
water charge.  The organisations of KADP and CHAWAMPU will be sirengthened stepwise
stepwise.  The Tield water requirement of paddy is re-estimated using the actual ficld
measurement data. - ‘The constant water shortage will be settled through exploitation of new
wiler sources.  Accordingly,  the strengthening plan of O&M and water management in this
Project 1s formulated focusing on the intensification and improvement of O&M and water
management activities, and also considering the handing-over of O&M and water management
warks to WUAsAWVUE.

5.3.2 Operation and Water Management Strengthening Plans

The objectives of the operation and water management strengthening plan are to: 1)
deliver water in a timely and equitable manner to all farmers i the Project Area so that they
faarly share available supplies, and 2) as far as possible, adapt (he irrigation schedule to the
waler demand.  To achieve these objectives, i is necessary to make a well-established
operation program paticularly for the Project arcas where water sources are limited.

4)] Water Distribution Method

As mentioned above, water supply for paddy is planned by combining the continnous
supply and rotational supply systems in this Project.  Water is supplicd continuously down to
tertiary canals.  In the tertiary block, arotational water supply is made.  Paddy ficlds is to be
irrigated by the basin method under which the ficlds will be continuously submerged with water.
In principle, the water depth in paddy ficlds shall be maintained as shallow as possible, in order
to avoid excessive percolation losses of water.  The results of ficld investigation by KADC
indicate that the percolation rate increases when the flooding depth is deeper than 60 mm as
shown in the following figure.  From this result, the basic application of irrigation water is
proposed (o be 60 mm in depth.  The maximum allowable water depth should be set at 80 mm
50 as to utilise ramnfall effectively.

Since the daily water consumption of paddy is 15 mnvday, the irrigation interval for
paddy comes to 5 days at peak time (15 min/day x 5 day = 75 mm), which is less than 80 mm.

Alfalfa as well as other upland crops will be supplied intermitiently with irrigation water.
‘The basin irrigation method is proposed for alfalfa, using a field plot for paddy although further
fickd ridges are required for effeciive water use.  The water supply amount al one time is
calculated on ihe following conditions in this study:

- Effective root depth 160 cm
- Soil moisture extraction pattern : Standard type (4 layers of 1S cim each)
- Available moisture 1 10%

From these conditions, Total Readily Available Moisture (TRAM) is calculated at S56mm,
which corresponds to the water amount supply ai one time.  Daily 'consumplion use is
computed at 6.6 muin/day at peak time.  With this daily consumption use and TRAM mentioned
above, the irrigation interval at peak time is calculated at 8.5 days.  For easy operation of water
supply and assuming that 40 % of the tertiary area is planted with alfalfa, it is propdsed to apply
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a 7-day irrigation interval at peak tine and its muitiple days at other growing stage, in the light
of calendar week.

(2) Iirigation Schedule

‘T'aking into account the expansion of the Project area and handing-over of the O&M and
waler management  activities to farmers’ organisations,  the following procedure for
formulating the irrigation schedule is proposed:

Formulation Procedure of lrrigation Schedule in each Stage

e Mo . MStage o 20dSwge
{n) Bstimate of avaitable water based en river discharge KADP WUAAWUE

(b) Deteamination of irrigation arca KADY WUANWUEF
(c)Estimate of diversion requirement al headworks sites KADP wuAAVUE

(d} Preparation of draftirrigation schedule KADP WUAAVUF

(c} Approval of draft irrigation schedule Joint Mocling Joint Meeting

(N Approval of final dralt irigation schedule Boplementation Commiltee  lmplementation Conimittee
(g) Announcement of [inal irigation schedule RAS RAS

(3) Headworks and Diversion Channel

The intake discharge from the Kikuletwa river is 9 m'/s from December to May, and
sm’fs from June to November.  On the other hand,  (he monthly average river discharge al
the proposed headworks site ranges from 20 m'/s to 23 m'/s during the 3 months of April to
June, but becomes about 12 m'/s in the remaining 8 months.  Judging from such nver
discharge, 2 intake gates will be opened at haif for 8 months from April to November, and
fully for the remaining 3 months. Minor adjustment of gate opening will be made by
obscrving the water level of the Kikuletwariver.  As mentioned above, the intake discharge is
only either 9 m'/s or Sm's.  In order to simplify the gale operation, it is proposed to paint lwo
red marks corresponding to water levels of 5 m's and 9 /s, on the side wall of the Parshall
flume

In the 12 km upstream portion of the channel, there are no branched-off canals except
water facilities for domestic and livestock uses, therefore special waler management is not
required.  In the downstream portion of 12 km, there are 5 off-taking sites on the diversion
channel. These are System -A, System-B3 and System-C for the New Exteasion Arca, and 2
off-taking sites for the existing Mabogini main canal and Rau Ya Kati main canal. At all these
sites, diversion facilities with a measuring device, such as turnouts and bifurcation structuie
cauipped with gates will be constructed.  Discharge division will be therefore made using the
gate(s) and measuring device in accordance with the imigation calendar.  Even after diversion
of water required for irrigation, if there remains certain water in the diversion channel, it will be
released into the Rau rniver.

(4 Irrigation Facilities

Canal system operation down (o tertiary canals is planned under the normal and unusual
condition as follows:
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(3) Canal system opcration under normal condition

The main, secondary and supply canals shall be operated by the nominated persons only
such as water masters and gate keepers.  The nominated persons shall set all the gates
al proper positions according to the planned discharge.  To an cnncrg\:ncy case wihere
canal flow overtops canal banks, gates of spillways shall be opened tully so that water
in the canals is drained. When water levels of canals are too low to divert the requircd
water amount at lurnowts, the check gates shall be controlled adequately so that the
diversion to secondary or tertiary canals could be maintained as per the irrigation
schedule.

{b) Canal system operation under unusual condition

Unusual conditions such as the discrepancy of demand and supply, droughts, floods,
and bank failures may occur from time to time during the long run of the operation
works.  Such conditions shall thercfore be given special treatment.

(5) On-Farm Facilities

In the tertiary block, a rotational use of irrigation water is proposed for the following
advantages:

- It can meet peak water requirements, espeeially in the fand preparation period for paddy
when more water supply is required in a shorl time period.

- Equilable water distribution can be made for all farm plots.

- Rotational irrigation will maximise cftective rainfalls.

The tertiary block is divided into several irrigation units, so-called quaternary blocks.
The quaternary block is defined as the arca commanded by a watercourse.  Rolational
irrigation will be made by a combination of quaternary blocks.  The irrigation period of a

quaternary block can be decided based on the acreage of the commanding arca of the
watercourse.

5.3.3 Maintenance Plan

(N frrigatton, Drainage and Rural Infrastructure

In parallel with proper operation, suitable and continuous maintenance of the headworks,
diversion channel, irrigation and drainage facilities, and rural infrastructure facilities of the
Project is indispensable te secure that the facitities function propeily ad constantly and to ensure
that the economic life of the facilities is realised.  The maintenance works broadly consist of

(1) Regular mamtenance works which arc performed regularty to maintain and improve the
Project facilities;
(b) Periodic maintenance works which include repair of minor damages;

{¢) Lmergency repair works which include repair of occasional damage of the Project
facilitics caused by flood, heavy rainfall or other causes; and

()  Annual maintenance which involves a large work quantity or requires special skills.
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All these works will be checked and listed up through irrigation patrol. It is necessary
to make daily patcol of canals and steuctures.  Inspection for maintenance should also be made
during the patrol.  These items are tabulated below:

Inspection Items for Maintenance

Facilities

I N _liems to be inspecied by O&M patrol for maistenance
{a) Lincd canal Sinking and cracking of lining

(h) Unlined canat - Stoughing of slope, scttlement of hank, crosion of canal bottom, piping in canat
bank, silting and grasses in canal

{¢) Structures Silting in structure, cracking of structure

() Gates Greasing of spindie and hoist, leakage through gate, stafl gauge
() Trash rack IFloming debris

() Farm e Road surfoce

{(hH Regular Maintenance

The regular maintenance refers to the day to day mainteiance of irrigation and drainage
facilities to be carried out by regular workers of maintenance labor groups without needing
skills. It includes routine repair of embankment, clearance of silt, weeding, filling of holes on
the Farm roads with carth and gravel, oiling gates, ete. Satisfactory implementation requires an
intensive daily inspection of the headworks, canals and appurtenant structures as well.  Daily
reports on regular maintenance should be prepared by the inspeetors concerned and submitted to
the relevant scetions of KADP and Wi As.

Maintenance groups consisting of 3 to 4 labors each are o be assigned to the duly
maintenance work for up 3 kmto 5 kmof canal per day. A weekly schedule and a reasonable

length of canal can be assighed to cach group referring to the hectometer stones provided in
field.

2y Periodic Maintenance

The periodic maintenance is defined as the repair of minor damage which docs not causc
immediate danger or malfunction to the canal system and which needs special skills to repair the
damage . The periodic maintenance will be carried out by skilled workers and/or mechanics.
Minor improvements to the existing facilities of fhe systems are also included in the periodic
maintenance. The periodic maintenance report will be prepared and submitied to the relevant
sections of KADP and WUAs.

(3) Emergency Repair

Damage to the Project facilitics will hamper the uwormal practices of irrigation.
Therefore, repair of damaged facilities should be quickly and effectively carricd out under the
category of the emergency repair.  The damage to the Project facilities may result from flood,
heavy rainfall, violation acts, and destruction by animals and vchicles.

(4) Annual Maintcnance

Maintenance works which involve a large work quanlity or require special skills should
be carried out under the category of annual maintenance.  These works ase excecuted based on
the annual maintenance program which will be prepared by the O&M Sub-section using reports

submitted.
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5.3.4 O&M Equipment

An internal network will support the management and operation of the commissioned
canal system.  For this purpose,  an internal radio-communication network will be instatled
connecting the O&M Office with control house of the Kikuletwa headworks and the Water
Users® Assoctation Office.  [n addition, for the regular maintenance, periodic maintenance and
anaual maintenance, a certain number of coastruction equipment will be required and kept at the
O&M Office.  In addition to this construction equipment, vehicles, motoreycles and bicycles
will be required for the stall movement for the operation and maintenance purposes.

Reguired O& M Fqgouipment

. __O&M Equipment ___Specifications  Quantity {no.fnos)

() Backhoe 0.4 m3 I
(b} Bulldorer I 2-ton, Swampy type 1
() Motor grader Il m |
() Tire rodler §-20-10n H
(&) Bump truck 6-ton 2
(O Pickup truck 2-ton 2
(g} Cargo truck 6-ton 1
() Truck with crane 4-tonf2-10n i
(i3 Vehicles (4 wheel drive) WD/ 30000 4
() Motorcycele 125 ¢o b5
(k) Bicycle - 30
(I} Repairing tools - Onc set
{m) Radio-vommunicaion system Onc sel
{n) Computer system - One sct
{0} Sparc parls - One st

5.3.5 Menitoring and Data Collection

For ensuring the effective use of the limited water sources and for maintaining the Project
facilitics in the maximum workable conditien, an elaborated O&M manual is of a paramount
impogtance.  In the Existing Lower Moshi Project, there is an Operation and Maintenance
Manual for Project Facilities prepared in April 1985. However, this Manual will require
revision and updating because the Project scale is totally different and also circumstances
around the Preject have largely changed.  For the revision and updating of the Manual, various
data should be monitored and collected through the actual operation and maintenance work.  In
order Lo cope with & huge volume of data collected, it is essential to establish computer files in
the O&M Office.  Such data will be not only stored systematically, but also can be retrieved

casily and conveniently . Studies, evaluation and improvement plans will greally be benefited
by the use of computer files.

IDCS and 1DC35 are old discharge measurement stations installed on the Rau and Njoro
rivers, Fespectively.  The discharge observation at IDCS and 1IXC35 was discontinued in 1960

and 1980.  As these data are very important for discharge analysis, it is proposed to re-start the
discharge obscrvation urgently.
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6.1

CHATTER 6 PROJECT COST ESTIMATE

Basic Conditions and Assumption for Cost Estimate

The following basic condilions and assumptions are uscd for cstimating the Project cost

taking into consideration the construction method, productivity of labour and construction

machincry.

(1) 'The Project cost comprises direct construction cost, procurement cost of O&M
cquipment, administration expenses, engincering services, physical contingency, and
price contingency.

(2) The unit prices ave cstimated based on the 1997 prices, and the exchange rate used 18
USSL1.00 = Tsh.620 = Y125,

3 Construction works will be executed on a full contract basis through international
competitive bidding.

(4)  The unit prices comprise foreign currency and local currency portions. The local
currency portion is estimaled on the basis of the current prices in 1997 in the
Kilimanjaro Region (Moshi city).  The forcign currency portion is estimated based on
CIF (cost, insurance and freight) prices al Tanga, making reference to FOB (free on
board) prices of materials and cquipment in Japan in 1997,

(5)  Compensation is not considered for land acquisition and right-of-way for the Project
facilitics.

(6}  The engincering services cost is estimated based on the Project implementation schedule.

{7) Physical contingency for the variation of work quantitics is assumed to be 10% of the
dircet construction cost, procurement cost of O&M equipment, administration cost, and
engineering services cost.

() Price contingency is estimated based on the annual escalation rate of 3% for the foreign
currency portion and 17% for the local currency portion.

6.2  Cost Estimate

The totat Project cost is estimated at US$ 53.6 million as summiarised below. The

breakdown of the total Project cost is given in Table 6.1,

Summary of Project Cost

Work Description Foreign Currency Focal Cutrency Total
{USS1.000) {Tsh milhoa) LSS HO00}

@ Phase Y Wagks T T T T T T T T T -
- Headworks 2597 129 1,289
- Diversion Channsd 8.454 1,485 10350
- Existing Lower Moshi Arco 3434 §92 4571
Sub-totad of (2} 14485 2806 19.013

¢h) Phase-11 Works

- Exteasion Area and Expanded Acea P1.388 2616 15,600
. Sub-total of () 11.388 21616 15600
() Q&M Eguipment 1.000 - 1.000
(d) Administration Expenses 5214 841
(e} Engincering Services 1629 562 4,536
Sub-total of () to (€) 30,502 6,503 40,996
(D) Physical Contingency 3050 634 1,100
{g) Price Contingency 2,500 3,736 g513
thy Totat 36,038 10,592 51629
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6.3 Annual Disbursement Schedule

The annual disbursement schedule is worked out on the basis of the construction
schedule as summarised below:

Annual Disbursement Schedule

(Unit: US$1,000)

Doscription - FY1998  FY4999  FY2000  FY2001  FY2002  FY2003

(a) Constnuction Works ¢ 16,055 8.958 6.531 5.048 4.058
th) O&'-‘.\“I Equipnicat 0 0 500 0 0 500
(c) Administration Expenses P40 140 t40 i40 140 146
() Enginecring Scrvices 570 1.140 1,140 562 562 562
{c) Physical Conlingency T 1,134 1.074 723 572 526
(N Price Contingency 0 Sh2 1.645 1.916 2,061 2.069

Tonal 781 12,281 13,457 9,902 8,153 7.855

6.4 O&M Cost

As mentioned previously, the O&M works will be jointly exccuted by KADP and
farmers’ organisations. At first, KADP will conduct the O&M works for all the Project
facilities except the tertiary canal system and on-farm works (Iststage).  And then, the O&M
works except the headworks, diversion channel and related structures, will be handed over to
the farmers” organisations (2nd stage).  The O&M cost is (herefore estimated based on such
handing-over schedute, say about 5 years after completion of all the Project facilitics.

Q&M Cost
(Unit: Tsh. million)
2nd S}agc

ftem Ist Stage

KADI_‘____ Farmers” OEganisalions KADP Farmers' organisation
S:{Iir)-_éfPrijcct Staff 40.7 74*"_?____—“—-—-'_}:aw"_- T S T
Office Running Cost 22.3 11.1 1.7
O&M Equipment 290 29 26.1
Labour Cuost 2.9 4.1 0.2 5.0
Materials Cost 1.4 1.5 0.4 i.9
Total 96.3 5.6 24,2 48.8

Fotal for cach stage

101.9 (US5164,400)=U5%35/ha

73.0 (US$117.7100)=US$25/ha

6.5 Replacement Cost

Some of the facilities such as gates and screens of headworks and irrigation related

structures have a shorter life than civil works and have to be replaced periodically.

The uselul

life and costs of replacement of such facilities are estimated as follows:

Useful Life and Replacement Coslt

Description

t1) O&M Eguipment

- Existing fower Moshi Project Arca

- Expanded and New Extension Arcas
{2y Gates and Other Metal Waorks

- Headworks

- Diveesion Channel

- Existing Lower Moshi Project Arca

- Expandad and Now Lxtension Areas

Useful Life

o _fyeany o USSTO000y
10 500
10 500
25 210
25 1,000
20 500
25 500

Replacement Cost

Remarks

O&M cquipment
O&M equipment

Gates and sereens
Gates and stecl pipes
Gates and screens
Gates and sceeens

2 The first replacement only will be made after 20 years, but subsequent ones after 25 years.
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6.6 Water Charge

The O&M cost and replaceiment cost of O&M cquipment will be collected from the
beneficial farmers as & water charge, which will be used for operation, maintenance and
management of the Project.  The replacement cost of O&M equipment is estimated at USS 40
Ma.  Thus, the water charge conks to USS 75 /ha at the Ist stage and USS 65 /ha at the 2ad
stage.
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CUHAPTER 7  PROJECT EVALUATION

7.1  Economic and Financial Evaluations
7.1.1 Basic Conditions for Kvaluation

Basic conditions for cconomic evaluation are as follows:
{1} The cconomic life of the Project is 50 years.
(2) Al prices are expressed in 1997 constant prices.
3 The exchange rate of USS 1.00 = Tsh. 620 =¥ 125 is applied.

{4 The construction peried is 6 years including one year for the preparatory works, detatled
design, and tendering and tender evaluation,

3 Only the economic bencfit from crop production is taken into account in the cconomic
evaluation, and that generated by livestock production, ete.are not included in the
evalualion.

{6) The construction cost conversion factor is 0.8.
(7 The shadow price of labour work used for evaluation is 75% of the market price.

(8) The Q&M cost is estimated at USS 35/Ma for the first § years and USS 25/ha therealter.
The water charge to be collected from the beaeficial farers is estimated at USS 75/ha
for the Nirst S years and USS 65/ha therealter.

7.1.2 Economic Benefit

The direct benefit expecied to be generated in the Project Area is derived from the
increased crop production as a result of stable irrigation water supply.  The balance of total
amount of economic net return obtained from erop production between the future " With Project”
andd "Without Project” conditions represents the direct benefit.  The benefit is expected to
increase year by year after the completion of the irrigation project.  ‘The anticipated incremental
benefits for the Existing Lower Moshi Project Area, New Extension Area and Expanded Area
are smmnarised below.

Incremcental Benefits For Each Arveca

{Unit: US$1000}

Arca Without Project  With Project loceemiental
e . __ Condition  Condition ~____ Benelit
{a) Whole Project Arca (4,700 ha) 1,065 7.654 6,589
(b) Existing Lewer Moshi Project Area (2,150 ha) 819 3,537 2,718
{c) New Extension Arcaand Expanded Acca 2,550 ha) 246 4117 1,871

7.1.3 Economic Cost

The Project cost consists of direct construction cost, procurement cost of O & M
cquipment, engineering services cost, administration expenses, and physical contingency.
The financial construction costs are converted into cconomic construction costs by applying a
construction conversion factor (CCF) of 0.8.  For the economic evaluation purpose, the costs
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for the head works, diversion channel, and trunk road, are allocated to the Existing lower
Moshi Project Area and the New extension Area on an areal basis, because these areas will be
directly supplicd with water from the Kikuletwa river.  ‘The cconomic capital cost is
summarised as follows, details of which are given in Table 7.1,

Economie Capital Cost
{Unit: USS 1,000)

Arcasbtems Dircct Const- O & M Engincering  Administration  Physical Toiat
. Yuction Cost Equipment  Services  Eapease  Contingency
{a)} Whole Project Arca 217,695 1,060 4,536 §41 3.407 37,479
{b) Bxisting Lower Moshi 9.027 500 2,075 3RS 1,199 13,186
Project Arca
{c) New BExtension Arca and 18,668 500 2,461 456 2,208 24,293

Expanded Arca

7.1.4 Economic Evaluation

The cconomic internal rate of return (EIRR) is calculated on the basis of the flows of
cconomic benefits and costs individueally for the whole Project, Existing Lower Mosin Project
Arca, and New Extension Arca combined with the Expanded Area.  The resulis arc
sumimarised below:

Estiimated EIRR

T e _ Desciption FIRR (%)
() Cuase-1: Whole Project Acca (4,700 ha) 13.4
by Case-2: Existing Lower Moshi Project Area (2,150 ha) 17.2
{c} Case -3 New Extension Arca and Expanded Arcaf2,550 ha} 11.2

The evaluation results shiow that the whale Project is judged to be economically feasible
with an EIRR of 13.4 %. The Existing Lower Moshi Project Area has the highest EIRR of
17.2 % followed by tie whole Project Area.  Even EIRR for the New Extension Area
combined with the Expanded Arca is still within the feasible range.

7.1.5 Sensitivity Analysis

A sensitivity analysis for each arca individually and for the whole area is conducted to
evaluate the soundness of the Project against unexpected adverse changes in the future in the
following cases:

(1)  The Project cost runs over the price and physical eontingencics by 10%
(2) The market prices of crops decrease by 10%
(3) Combination of (1) and (2)

The analysis results indicate that the effects of these changes on EERR are as follows:

Results of Scnsitivity Analysis

Case Existing Lower Moshi Now Extension Areaand Whole Project Area

e Project Area ExpandedAred
(3) 105 increasc of cost 157 % 0.3 % 120 %
{b} 109 decrease of benelit 155 % 10.2 % 12.2 <%
(c) Combination of {ay and (b) 146 % 94 % 11.2 %
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The above resulls indicate that the Project even under the most severe case of cosl
increase and benefit decrease, presents an EIRR of 11.2 %, and is thus proved to be rather
insensitive to the adverse changes .

7.1.6 Financial Evaluation

(1)  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 requicment for the project operation.  For
the assessment, the following assamptions have been applied:

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

(b) The cash Now statement analysis was prepared from the viewpoint of CHAWAMPU,

{¢) Revenue sources for the project operation are:1) anaual water charge of Tsh.46,500/ha
(USS$ 75) in the Ist stage and Tsh.40,300/ha (US$ 65), and 2) tractor hiring services
fees of Tsh.50,000/Ma for paddy caltivation and Tsh. 12,500/Ma for alfalfal cultivation.
The water charge consists of replacement cost and O & M cost of the project facilitics
including O & M equipment, administration: cost, etc. as shown in Clause 6.4.  The
triclor hiving 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 7.2, The results of the analysis
indicated that the anticipated revenues collecied from the beneficial farmers would be able to
provide sufficient funds for O & M cost and replacement cost of O & M equipment and tractors
for the Project, and thus the financial m‘lstainubility of the Project for CHWAMPU.

(2) Farm Budget Analysis and Capacity to Pay

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

Results of Farm Budget Analysis

{(Unit:Tsh.)
__ ExLower Moshi Froject Area __ Expanded Area New Exiension Area
Breseription Marginal Swnall Modivm Margingd Sl Mot Morginal | Small Meaedivm

0.5 ha 1.5ha

30hay  O5ha I‘Sh‘q 310ka 05h2a  15ha ?Oha

(1} tacome Stiuctore
{a) Nt fanm crop incotae

- Gross fanm income 835,500 2636500 5313000 819900 2459600 2919300 885500 2656500 5311000

- Produciion eost* 231,600 T12.800 1,423,500 23200 693600 1381300 237600 M2800 1425500

- Net fann crop incorie 617900 1913700 3837500 588,700 L6000 3532000 637500 1,943,700 3337.500

(b} Livestook income G600 83.000 66,400 2136060 178,000 142 400 51,600 431,000 MANG
(¢} Homwestead income 12.500 12,500 12,500 61000 61,000 61.000 35,000 35,000 35,000
{d) Non-farm income 390,000 130,000 0 250000 221,000 0 290000 1530600 1]
{c) Howschold income 1050000 2069200 3966400 LU0 2226000 3735400 1024500 2,174,700 3956500
1) Linang Expenditure 854,000 915800 1089500 950000 LOIRO00  1.293.600 872000 1.003000 E203600
13y Net Resenve 196,000 1253400 2,876,500 163,600 1145000 2241800 152,500 1171700 2753300
- USS 36 2,022 4,640 262 1852 3938 246 1,390 1441

(4 Water Charge 13250 69,750 139,50 23250 69750 139,500 21250 62,750 139,500
- in USS 33 i3 223 38 Ei3 225 a8 13 L 225
{5) Pyymeat Rario{ 475} 12 % 6% 5% 4% 6% 6% 15% 6% S %
(&) Balance b22750  1,183650 2737000 140,050 1,078,250 2,302.300 129,250 1,101,950 2613800
- in LSS 279 1,909 445 226 1,739 3713 208 1,127 1216

*: Production cost cansists of forn inputs cost, chenticals cost, labour cost, O&M costs of tractors.
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The analysis result shows that even the macginal farmers with land holding of 0.5 ha in
the New Ixtension Area will have a substantial amount of reserve to pay O&M costs.  The
cstimated per farm houschold income is US$ 1,650 (Tsh onc miltion) for farmers with land
holding of 0.5 ha which is largely higher than US$ 310 of the averaged  income meationed in
Section 3.6, Deducting the living expenditure, the capacity to pay is estimated at USS 246 to
US$ 316 for marginal farmers, USS$ 1,852 to USS 2,022 for small farmers, and more than
US$ 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 aboul 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.

7.2 Indirect Benefits and Impacts of the Project

There are various intangible benefits expected from the implementation of the Project.
Major impacts expeeted after the implementation of the Project are described below.

{1 Technicat Impacts

(a) Improvement of farm roads and village roads in the Project Area

Local transportation will be improved by the construction of the farm roads along the
canals and improvement of village roads.  In pacticular, the inspection road along the
diversion channel will play an important role to connect the presently isolated western
part of the Project Arca with the Moshi urban area.  Besides, the soctal and CCOROMIC
activities in the ecastern part of the Project Area will be much improved by the
construction of bridges on the Ran and Njoro rivers.

(b) Improvement of the domeslic water supply condition

Itis planned under the Project to provide canal water supply facilities for domestic and
livestock uses.  After completion of these facilities, the farmers in the Project Area
will obtain stable water supply, which will lead to improvement of the rural sanitary
situation and prevention of sickness for farmers and livestock.

(c) Demonstration effect to other similar projects

The successful implementation of the Project including operation, maintenance and
water management, will have a demonstration cffect to other similar irrigation projects.
Especially, technical knowledge on operation, maintenance and water management for
krigated paddy cultivation can be transferred to other refevant staff.

(2) Soctal Impacts

(2) Improvement of living conditions

The deveclopment of irrigation, drainage, farm roads and rural infrastructure under the
Project will contribute to increase farmers’ income and ultimately to improve their living
conditions.
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(d)

Increase of employment opportunitics

‘The Project will generate cmploylﬁcm opportunitics during the construction period.
Farmers will gain more expericnce, technical know-how, and skills in various working
ficlds.  Those know-how and skills could be applied effectively to the future
development in the region as well as to O&M activitics under the Project.  In addition
the Project will create a demand for farm Fabour due to increased farming activities with
double cropping of paddy and intensification of land use.

Contribution to National Food Sccurity

The Project will increase paddy production from about 7,700 tons at present to 46,700
tons after its completton, which will contribute to regional as well as national food
security.  In addition, since GOT imported about 50,600 tons of rice in 1994 and still
continucs (o import rice o a similar level, the large increase in rice production by the
Project will be conducive to saving of foreign currency, and contribute to the national
cconomy.

Enpowerment of Women

The Project will improve the agriculural production condition and consequently increase
farmers' income.  Such income increase will enable women to have time to pariicipate
in activities refated to education, culture, leisure, ete, which will elevate their social
standing.
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CHAPTER 8§ ENVIRONMENTAL CONSERVATION PLAN

8.1 General

The cnvironmental conservation plan for the Project amns first at prevention and
mitigation of the negative impacts on environment predicted under the BIA study, in order to
preserve at least social welfare levels without the Project in and around the Project Area.
Sccondary, it intends to conserve in mid- and long-terms the existing environmental resources
which have contributed to living of local people.  Thus, the final goal of the plan is to establish
an environmenltal ramework for sustainable developiment of the Project.

The plan for environinental conservation of the Project consists of preventive/mitigative
measurcs ad monitoring works, which were proposed in the EIA Report formulated in
December 1997 as described in Section 312, Technical and institutional aspects of the
conservation plan are bricfly summarised n this scction.

Prevenlive/mitigative measures and monitoring are to be taken for 5 and 13 environmental
items respectively. The items subject to monitoring include those, on which significant adverse
impacts had not been ideatified during the ElA study although their future situation is to be
regularly checked for tong-term environmental sustainability and conscovation of the sites in and
out of the Project Arcai.e. six ecological regions.

8.2 Preventive/Mitigative Measures against Environmental Impacts

8.2.1 Soacial Environment

(H Involuntary Rescttiement (Ecological Region 3 during construction)

The Project is to assisl in locating technically suitable places for building houses.
Secondly, it should give technical assistance in demolishing, transporting new and old building
materials required for erecting the new structures.

) Population Increase and Drastic Change in Poputation Composition (Ecological Region
1 during construction and operation, and Ecological Region 3 during construction)

‘The mitigation measures to cope with the increase in the population are adequate if
implemented as specified. They are detailed in the rueal infrasteucture development plan, water
management plan, operation and maintenance plan, and the steengthening plan of executing
agencies and farmers organisations, even through the planning stage as well.

(3)  Outbreak of Endemic Discases and Prevalence of Epidemic Discases (Ecological Region
1 during operation)

One of the important measures to eradicale or reduce the prevalence of discases in
irrigation schemes, is to diagnose and to treal the already sick people.  This situation will
minimise or curtail the transmission route of diseases. [t is only recenily that safe, effective and
low-cost drugs have become available for treatment of all types of schistosomiasis like
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oxamniquine, praziquantel, and metrifonate. These drugs can be given to endemic communitics
with medical supervision by paramedical personnel. The following measures arc not only for
schistosomitasis and malana, but also for diarrhoea discases, intestinal worms, cte.

{4) Increase in Domestic and Other Human Wastes (Ecological Region { during operation)

Prior to the Project operation, a study on proper and cheap waste handling and disposal
should be conducted. The best solutton for solid waste disposal could be through waste
recycling in the form of composting of husks to obtain organic manure which can be used in the
farms. Similarly recycling of rice husks can be done by making briquettes which might be used
as a source of fuel for domestic use.

8.2.2 Natural Envivronment

) Proliferation of Hazardous Species (Ecological Region 2 during constiuction)

Prior to the construction stage, technical imncasures to avoid crocodile proliferation should
be taken into consideration. Construction of the diversion channel should be in such a way that
there is a physical barrier to prevent crocodiles from coming into the channel. Dissemination of
information on risks {from crocodiles will be necessary.

8.3 Envireonmental Monitoring

Environmental monitoring is intended to provide constant feedback on the effectivenecss
of the mitigation measures institted, to identify and define any problems encountered, and to
provide the opportunity to adjust the approach to mitigation in a timely fashion. This will lead to
an enhanced understanding of the impact of the Project on the environment and allow more
effective planning and implementation of future projects. Outlined [rameworks for mwonitoring
of the difterent environmental items are presented below.

§.3.1 Social Eanvironment

(H fnvoluntary Resettlement (Ecological Region 3 during operation)

During the operation stage, the affected people should be monitored for the early years of

the implementation to see whether there is no undue suffering because of the Project, compared
with other Project beneficiaries.

{2) Conflict among Communitics and People (Ecological Regions 1, 3 and 4 during
opcration)

The Project should monitor that the farmers who will be allocated the paddy ficld are the
ones who were the original owners of the farms and their names were included in the list of
traditional farm owners. Sccond, the efficiency of institutions vested with operation and

management of the Project shouk! be monitored regularly. Auy deficiencies should be corrected
at once to avoid conflicts among farmers.
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(3)  Population Increase and Drastic Change in Population Composition (Lcotogical Regions
1 and 3 during construction and operation)

The impact of population change in number and composition should be carcfully
monitored, and it will be checked whether the proposed mitigation measures are properly
impleniented.

(@)) Adjustment of Water/Fishing Rights (Heological Regions 1, 2,4 and 6 during opetation)

Monitoring should be done to make surc that there is an adherence to water rights
requirement, and that there is enough water downstream so as not o invade formerly existing
water/lishing rights. 1f there are deficiencies, adjustment of these rights should be made,
possibly by reducing the amount of water taken for the Project arca.

(5) increased Use and Residual Toxicity of Agro-chemicals (Ecological Regions 5 and 6
during operation)

‘The agro-chemicals to be applied are to be tested to check their biological degradation in
the environiment and the propertics imparted in the soil, c.g. acidity/alkalinily properties, cte.
The levels of agro-chemical clements in rivers, drainage channels and the Nyumba ya Mungu
reservoir are to be monitored

(6)  Outbreak of Endemic Discases and Prevalence of Epidemic Discases (Heological
Regions } and 3 during operation)

Monitoring of the designed paramelers such as affected snails should be done
continuously in order to avoid any malfunctioning which could result in health jeopardy. It
should be noted that complex drainage of low-lying arcas may be required for effective control
cven though it may not be necessary for agriculturat purposes. Monitoring of this aspect should
be done. Moreover, it is proposed to monitor the impact of discases on school children and
farmers continuously at chosen timcs.

4] Increase in Domestic and Other Human Wastes (Ecological Regions | and 3 during
operation}

The Project executing agency, in collaboration with the health authorities, should be
responsible for following up the sanitation condition of the Project arca. Specific issues to
follow up are reuse or disposal of rice husks, other crop residuals, and waste in a sanitary
manner, and construciion of excreta disposal facilities.

8.3.2 Natural Environment

(1)  Tmpact on Important Fauna and Flora, and Degradation of Feosystem (Ecological
Region 3 during construction, and Ecological Region 6 during operation)

With regard (o fishery in Nyumba ya Mungu reservoir, the migration pattern of three
species of fish, namely Barbus sp., Labeo sp. and Clwrias mosanbicus,  whose breeding is
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known to be probably associated with flow regimes in the affluent rivers and streams, will be
monitored. The fish population in the reservoir is also to be monitored.

{2) Proliferation of Hazardous Specics (Ecological Regions 3 and 4 during operation)

The trend of change in crocoadile population and attack on people and livestock will be
monitored, Also the intrusion of crocediles into the channe! from (he new headworks will be
montitored.

(3) Soil Eroston (Lcological Region 3 dwring operation)

Soil erosion should be caretully monitored along hilly parts of the diversion channel route
during the operation stage. Then if (here are some probleims, appropriate actions should be
taken to control s0il crosion. Some arcas which are more sepsitive (o erosion can be completely
restricted,

{4 Soil Salinisation (Ecological Region | during operation)

The applied agro-chemicals are to be tested to cheek their biological degradation in the
environment and the properties imparted in the soil, ¢.g. acidity/alkalinity properties, salinity,
ete. The salinity levels in soils in and around the Project area should be monitored.

(5) Changes in Surface Water Hydrology (Ecological Region 4 during operation)

Although no environmental impacts are anticipated from abstraction of water from the
Kikuletwa river, there is still a need to monitor tlows in rivers in the Project sites and levels of
water in the Nyumba Ya Mungu reservoir. Most stress must go to the downstream reaches of
the Kikuletwa river up to the reservoir. But it should be taken into account that there are

possibilities of changes in surface hydrology as a result of natural factors, especially weather
conditions.

(6) Water Pollution and Eutrophication (Ecological Region 6 during opcration)

The results of water quality aboratory anatysis and of the prediction by Steeeter-Phelps
model during the EIA study have ruled out the possibility of significant impact on water quality
downstream of the Project area including the Nyumba Ya Mange reservoir. However, there is
stll a need to monitor water quality changes to accommodate any unforescen anthropogenic and
natural changes that may affect the water quatity and fishery activities.

8.4 lwnstitutional Aspect for Planning and Implementation

The Environmental Management and Monitoring Plan (EMMP) is required o realise the
countermeasures described above in an integrated way for ensuring environmental sustainability
of the Project. It is proposed to incorporate a section called “Environmental Management Unit”
(IEMU), into the organisation sct-up of the Project execuling agency.  The responsibilities of
the proposed Unit will be to formulate and implement an environmiental management and
montitoring plan, based on the LIA report for this Project {refer to ANNEX-1). Its proposals and

recominendations for countermicasutes and monitoring will be a blue print for the preparation of
the EMMP.
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FMU should work in close collaboration with all stakcholders in environmental issues

peitaining to the Project including government agencies. The Unit should therefore liaise with
government authoritics related to its activities. These are :

(H National Environment Management Council (NEMC),

) Eavironment Division, Vice President's Office,

3 Environment Unit, lrrigation Department, Ministry of Agriculture and Co-opcratives,
and

(1 Natural Resources Regional Office of Kilimanjare

8.5 Environmental Conservation Measures Proposed in the Development Plan

‘The following are plans or measures friendly to environmental conservation which are

already built in the other plans except for the environmental conservation plan, under the current
JICA Feasibility Study.

(n To Prevent Negative Social Impacts on Local Communities

{a) The proposed institutional development plan shall take a stagewise approach. The first
stage is a preparatory period for handing over the responsibility {or the management of
the Project to farmers’ organisations. In the second stage, the water management, O&M
activities, and agricultural machinery service, etc. shall be handed over to farmers’
organisations after full completion of the preparatory period. A stagewise introduction
of such new organisations is proposed because of the limitation of manpower resources
for the immediate organisation and in order to aveid confusion among farmers.

(b} KADP shall take more progressive and substantial activities during the first stage for
managing and operating the Project, particutarly in terms of Q&M of irrigaiton facilities,
agricultural supporting aclivities and strengthening of farmers’ organisations including
CHAWAMPU. In order to undertake the above, the existing KADP’s organisation
shall be strengthened in terms of its organisational structure and staffing.

(¢) The financial, organisational and buman structures of CHAWAMPU shall be
strengthened/developed so as it can take over the management of the Project through
solving the problems it is faced now.

(@) To ensure equal distribution of project benefit to all the Project Area, the same cropping

pattern will be introduced to the Exisling Lower Moshi Project Area, Expanded Areg,
and New Extension Area.

(¢} - Over 90% of the arcas calegorised as grassland/grazing land and utilised for grazing
purpose in the southern part of the Study Area will be excluded from the Project Area,

(2)  To Minimise Adverse Impacts of Application of Agro-chemicals on Water Quality

(a) The proposed verification trials include variety adaptability trials, fertilisation trials, and
trials on cultivation practices, etc.
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(b)

(4}

(b)

{c)

(6)
(@)

(b)

The Project respects the location of the proposed site of the oxidation pond in the urban
development plan of Moshi Municipality.

[t is planned to closcly cooperate with research institutes such as XATRIN for the

development of praciices for confrolling possible pests and discases in and around (he
Project Arca.

To Conserve and Protect Land against Soit Salination

Itis planned to exclude from the Project Area strongly salt affected areas covered with
Eutric Combisols, Saline/Sedic Phase which are assessed currently not suitable for
irrigation farming.

In the cropping pattern under the Project, the cultivation of rice and alfalfa as a soil
amclioration crop is proposed in accordance with the basic concepts for agricuiture
development.

To Solve Solid Waste Problems

The requirements of small scale rice mills in the Project Area are identificd to handle the
increasing rice conswmplion in the Area. After the development and operation of KPHC
under the Project, appropriate methods will be exaniined for this issue on post-harvest
facilities,

‘Yo Minimisc or Prevent Water-born Diseases and Havmful Species

In order o avoid the possibility of crocodiles being carried away to the main canals, (he
headworks will be provided with bariers like wire-mesh and fence along the first part
of the diversion channel.

Proposed canal cleaning will increase the water velocities and destroy snail’s habitation
and mosquito breeding sites. The channels will be lined for prevention of weeds
growing. The conveyance efficicney of lined canals is 97% to 98% and that of unlined
canals is 90%. This indicates that possible ponding might occur in the case of unlined
canals and therefore causes a health jeopardy.

Field drains are responsible for the existence of vectors of diseases particularly bitharzia
snails and malaria mosquitoes. They are therefore to be designed in such a way that they
convey the water fast enough without causing ponding. The design velocities above
0.65 nvs are recommended,

To Improve Living Standards of Local Societies

The development concept of the rural infrastructure in the Project Area is to aim at
improving the social environmental and clevating living quality. In the Project
development plan, a farm road with a fength of 24 km between the headworks and the
irrigation area will be provided and farm roads in the Existing Lower Moshi Project
Area will be rehabilitated and new farm roads networks will be established in the
Expanded and New Extension Arcas,

The objectives of development of rural infrastructure are also targeted to the
development of domestic water supply.
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CHAPTER 9  WOMEN IN DEVELOPMENT

9.1 Changes Fxpected to Occur to Women aflter Project Implementation

Major changes expected are increase of paddy production, change of upland crop
cultivation to rice production, and improvement of rural infrastructure. These changes can cffect
women development from both social and economic aspects.

(1) Social Aspect

(2) Improving living standard of women in patticular and conmunity in general,
(b) Changing negative attitudes towards women,

(€) Reduced women workload through application of appropriate technology and
improvement of rural infrastructure, and

(&) Adequate water supply for both domestic and irrigation purposes
(2) Economic Aspect

(a) Inceease of income enabling women to have purchasing power to meel their daily family
needs, and

(b) Effective participation of women in the Project and increase of food production.

9.2 Women Development Plan

€D Objectives of Women Developiient Plan

Women are vital and play an important role in society in bringing up development. The
plan for women development is designed purposely to emancipate women from oppressions
and discrifinations and enable them to participate effectively to the implementation of the
Project, especially putting a focus on 1) the drawing up of priorities and strategics in order to
reduce women’s heavy workload, to eliminate all forms of discrimination against women, and
10 empower women socially and cconomically, 2) ensuring of full partictpation and involvement
of women in the Project activities, 3) identifying of obstacles hindering women development,
and 4) te propose measures/solution Lo combat them.

(2) Prioritics and Strategics

Priorities and strategies of the women development plan are shown in ‘Fable 9.1.
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CHAPTER 10 SMALL-SCALE HYDROPOWER
DEVELOPMENT PLAN

16.1 Background

The irrigation water absteacted from the Kikuletwa river will be carried to the irrigation
command area through a diversion channel. The intake water level is st at EL.813.9 m al the
headworks, the required water level in the command area is estimated to be EL.746.0 m, and
the head between the intaked water level and the required water level in the command area is 68
m. The diversion channel will have a total tength of approximately 24 km, of which 12 km pass
through a gently sloped tabletand (highland area) with a ground elevation from EL.840.0 m to
EL.760.0 m.  The channel route in the highland area will have two steep slope portions, and
the head between them is estimated to be approximately 45 miin total. A chute structure is

planned to be applied for these portions and the encigy head of about 45 m would be dissipated
without any use.

On the other hand, since the Kilimanjaro Region is siluated at the end of the
mterconnected power systein, it frequently sufters from voltage {luctuations and transmission
line faults. 1a other words, the power supply to the Region is not enough and stable.  In
order to sccure stable power supply to meet the increasing power demand, it is necessary to
reinforee the power supply sources within the Region.  From this point of view, it is proposed
to implement a hydropower scheme utilising the water head created by the diversion channel
mentioned above.

The electric power generation using the water head of the diversion channel would be
very advantageous, not only to the Project but also to the socie-economy of the surrounding
areas.  The penciated clectricity is planned 1o be sent to the national grid of TANESCO.
Electric charges obtained through TANESCO will be used for O&M aciivities under the Project.
I addition, this electricity generation is much atiractive for the habitants in the Project Area,
especially in the sense that it will help raise their living standard and public welfare.

10.2 Development Scale

(1) Power Station Sites

The power stations to be constructed on the route of the diversion channcl are
determined through the site reconnaissance and considering the topographic and geological
conditions. 'The No. | Power Station is proposed station to be located in the upstream channel
portion (5.4 km) and the No.2 Power Station in the dowastream portion (11.7 km).

(2) Pawer Station Components
The proposed both power stations will be composed of intake and headrace, head tank,

penstock, powerhouse, generaling equipment, outdoor swichyard, tailrace and transmission
line.
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3 Development Scale

The firm output at the time of firm discharge is calculated at 797 kW for the No.l
Power Station and 2,399 kW for the No.2 Power Station, using the following equation:

P=98 xQxHxXxE

where,
P: firm output (kW)
Q: firm discharge (m’/s)
H: effective head (m)
E: total generating efficiency (0.8)

(4) Hydropower Facilitics Plan
The hydropower facilities will consist of penstock, powerhouse, electro-mechanical

equipment, main circuit and outdoor switchyard. The general features of the No. and No.2
Power Stations are summarised below:

General Features of No.l and No.2 Power Slations

Description _No.! Power Station

__No.2 Power Station

{a) Hydraulic conditions

- Firm discharge (m's) 2.0 9.0
- Water level, at head tank (i) 808.00 789.30
- Water level at tailrace () 796.55 755.50
- BEffective head (m) 11.3 340
{b) Penstock
- Diamcter {(mm) 1,800 1,800
- Length (m} 10.0 65.0
(<) Electro-mechanical cquipment
- Turbine
Type/No. S-type wbular/1 Francis/!
Rated capacity (kW) 790 2,390
- Generator
TypeNo. 3-p, synchronise/1 3-p, synchronise/|
Capacity (kVA) 920 2,800
- Main transformer
Type/No. Outdoor, 3P/t Selfl-ceoled/1
Capacity (KVA) 920 2,800
Rated voltage (kVA) 11732 11/33
- Transmission linc
Vohage (kV) 1133 11733
Length to Kiyungi Substation 8 km 3km

14.3 Construction Plan

The No. 1 Power Station is planned to be consructed in Phase-1I first and followed by
the No.2 Power Station in Phase-], respectively, taking into account early accrual of benelits
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and impact of rural economy.  The required construction period will be 1.5 years for the No. |
Power Station and 2 years for the No.2 Power Station.

10.4 O & MPlan

(1) Operation Plan

Operation of the proposed power stations shall be conducted in accordance with the
operation rule for small scale hydropower plants.  In the operation, however, careful atiention
shall be paid on the {ollowing items:

(@)  Trash condition at the inlake screen
() Temperature conditions at bearings, windings and clsewhere

(¢} Presence of vibration or abnormal sound at rataling machines

(d) Load conditions such as voliage, current, output, and power [actor of generators

(e} Occurrence of abnormal siteation of equipment inside and outside the power stations,
anct of other structures concerned

(2) Maintenance Plan

(2) Water turbines and ancitlary cquipment

Maintenance works of water turbines and ancillary cquipment arc divided into three
inspections:  daily inspection, cxternal inspection and internal inspection.  The
frequency of these inspections are as follows:

- Daily inspection : Every day
- External inspection : Every 6 months
- Internal inspection s Every 5 years.

(b) Electric facilitics

The standard frequency of external and internal inspections of electric facilities is as
follows:

Standard Freguency of and External and Ianternal Inspections

. Fauipmem _Extemat Inspection  Internal Inspection
Generator and exciter One year 5 years

Main teansformer 6 years 3 years

Main circuit bicaker One year 4 1o § years
Switchhoard 6 months 4 1o § years

Ohher switchboard and heusing device 6 monihs 4 10 5 years

As for the maintenance of the No.t and No.2 Power Stations, two methods will be
applied:  one is to hand over all of them to TANESCO, and the other is to operate and maintain
them (by KADP). The former method is easicr since TANESCO has much expericace in
operation and maintenance of hydropower stations, but itis reported that TANESCO is one of
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candidate agencics lo be privatised.  Accordingly, it is proposed that the No.1 and No.2
Power stations be operated by KADP, and their maintenance shall be executed on a contract
basis.

10.5 Project Cost

(1}  Construction Cost of Power Stations

The construction costs for the No.l and No.2 Power Stations are estimated
USS 2,760,000 and USS$ 4,570,000, respectively.

(2) Project Cost

The Project cost including the No. | and No.2 Power Stations is estimated at USS 64
million, as summarised below:

Summary _of Project Cost

ltem Foreign Local Total
Currency Currency
~ {USSLOODY  (Tsh.milliow)  (US$1.000)

(:;) lesc-im\-.\_'.c-\r‘ksr

- Headworks 2.597 429 3,289
- Diversion Channel g,454 1,485 10,850
-No.?2 Power Station 3.975 169 4.570
- Existing Lower Moshi Arca 3,434 §92 4,874
Sub-total of (a) 18,460 3,175 23,583

{b} Phaze-l1l Works
- Extension and Expanded Area 11.388 2,616 15,607
-iNo. | Power Station 2,430 201 2,760
Sub-tetal of (h) 13.824 2,817 13,367
(c} O&M Equipment 1,600 - 1,000
(B} Administration Expenses - 632 1,020
{&} Engincering Services 4,400 682 5,500
Sub-total of (3) to (¢} 17,684 7.306 49,469
(f) Physical Contingency 3,768 73t 4,947
{g) Price Contingency 3. 149 4,197 2,920
{(h} Total 44,602 12,234 64,336

The annual fund requirement for the Project implementation is as follows:

Annual Bisbursement Schedule

{Unit: US$1,000)

Deseription e Biscal el .
... A9ys 1999 2000 2001 2002 200}
{a) Construction Works 0 12340 11,243 8371 3938 4,057
{b) O&M Equipment 0 0 500 0 0 360
(¢) Administration Expenses 170 170 170 170 170 170
(d) Engincening Services 134 1,393 1,393 660 660 660
(¢} Physical Contingency 90 1,390 1,331 920 6117 539
(0 Price Contingeney 0 939 1,873 2,251 2,184 2,413

Total 994 16,232 16,510 12,372 9,829 8,399

#: Tanzanian fiscal year (Jidy to Jae)
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(3) O&MCost

O & M Cost
{Unit; Tsh. million)

liem e MstSwage o WdSwage
___________ .~ __KADP  Famers Organisations KADP  Fanners' Organisation
{a) Salary of project staft 42.4 - bE.3 12.1
tb) Office running cost 22.3 - Pi.d 3.7
() O&M equipment 29.0 . 2.9 26.1
{d) Labour cost 2.9 4.1 0.2 5.0
(¢} Matedals cast 1.4 1.5 0.4 1.9
(£} Hydropawer stations 1680 - IR0 -

Totat L 128.8 5.6 56.7 ) 48.8

1344 (US$216,800)=US$16/ha 105.5 (US$170.200)=US$36/ha

@) Replacement Cost

The useful life time and replacement cost for turbines, generators and penstocks are as
Tollows:

LUsefu} Life Time and Replacement Cost

ftem Life Time Replacement Cost
. , . - _ (year) (US$1000)
(a) Turbine, penerator and penstock of the No.l Power Station (790 kW) 50 2,045
(b} Turbince, generator and penstock of the No.l Power Station 50 3,300

(2,390 kW)

{5) Water Charge

The O&M cost and replacement cost of O&M equipment and electro-mechanical
equipment will be collected from the beneficial farmers as a waler charge, which will be used
for operation, maintenance and management of the Project.  ‘The replacement cost of O&M
cquipment is estimated at US$ 54 /ha.  Thus, the water charge comes o US$ 100 /ha at the 1st
stage and US$ 90 /ha at the 2nd stage.

i0.6 Economic Evaluation

The Project including hydropoer plan is evaluated under the same conditions meationed
in Chapter 7. O&M for the Project is estimated at USS 46/ha for the first S years and
USS 36/ha for the remaining period. '

) Economic Benefits from Electricity Generation

The average revenve per kWh is estimated at US Cents 7.95 which is derived from the
Feasibility Study on the Small-scale Hydroelectric Power Development Project in the
Kilimanjiwo Region in 1989.  The estimated total revenue from the No. | and No.2
Hydropower Stations is US$ 539,000 and US$ 1,631,000 per year, respectively.
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(2) FEconomic Cost

Usclul Life Time and Replacement Cast

(Unit: US$1000)

Arcafitems Direct Const- G& M fngincering Administration  Physical Total
o ruction Cost  Kquipment  Services Expenses Contingency )
(a) Whole Project Arca 33,559 1,000 5,500 1.020 4,108 45,187
(b} Existing Lower 11,685 500 2,516 467 1,517 16,685
Moshi  Project Area
(c) New Extension Arca 21,874 500 2,984 553 2,591 28,502

and Expanded Arca

&) Teonomic Bvaluation
EIRR is calculated for the following 3 cases:

Estimated EIRR

e Case . Description EIRR (%)
{a) Casc-i: Whole Project Asea (4,700 ha) 15.5
(b)y Case-2: Existing Lower Moshi Project Arca (2,150 ha) 19.1
{¢) Casc-3; New Extension Area and Expanded Arca (2,550 ha) 13.2

As can be seen in the above table, itis proved that the Project including the hydrpower
pian 1s proved to be economically viable.
(4)  Sensitivity Analysis

A sensitivity analysis for each area individually and for the whole arca is performed to
evaluate the soundness of the Project against unexpected adverse changes in the future in the
following cases:

(2} The Project coslt and physical contingency increase by 10%
(b) The market prices of crops decrease by 10%
{c) Combination of (a) and (b)

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

Results of Sensitivity Analysis

Case Existing Lower Maoshi New Extension Arcaand Whole Project
, ~ Project Area - Expanded Area Aea
() 10% increase of cost 17.6 % 122 % 142 %
{b) 10% docrease of benefit 17.4 % 121 % 4.1 %
{¢) Combination of (2) and (b} 15.9 % LT % 129 %

The sensitivity analysis result demonstrates that the Project including the hydropower
plan is still economically viable even under the most severe case.
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10.7 Financial Evaluation

(1Y Cash Flow Statement Analysis

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

(2) The capital funds of the project works and tractor hiring services will be arranged by the
Government of Tanzama.

(b} The cash flow statement analysis was prepared from the viewpoint of CHAWAMPU,

(¢} Revenue sourees for the project operation are:1) annuat water charge of Tsh.62,000/Ma
(USS 100) in the Ist stage and I'sh.55,800/ha (USS 90), and 2) tractor hiring services
fces of Tsh, 50,000/Ma for paddy cultivation and Tsh. 12,500/ha for alfalfal cultivation.
The water charge consists of replacemient cost and O & M cost of the project facilitics
including O & M cquipment, administcation cost, cte. as shown in Clause 6.4.  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 10.1.  The results of the analysis
indicated that the anticipated revenues collected from the beneficial farmers would be able to
provide sufficient funds for O & M cost and replacement cost of O & M equipment and tractors
for the Project, and thus the financial sustainability of the Project for CHAWAMPU.,

{2) FFarm Budget Analysis and Capacity to Pay
The payment capacity is defined as the ability of the beneficiay farmers to bear the
expenses required for operation and maintenance of the Project fucilities.  The analysis resulis

for respective cases are summarised in the fotlowing table,

Results _of Farm Budpet Analysis

(Unit:Tsh)
__FEx Lower Moshi Project Area Expanded Arca New Extension Afea
Description Marginal Smal} Madium  Marginal Sma] Medivm Marginal Small Medizm

OS5ha ISha  30ha  ©O5ha 15ha 30ha 05ha 15ha  30hay

(1) loconw Stiucture
{23 Nel farm crop income

- Gross farm incomie $85500 2656500 3313000  BI9.500 24594600 4519300 885,500 2.656,500 5,313.000

- Production cost® 237600 712800 5425500 231200 693600 1382300 237600 72800 1425500

- et farm crop income 6A7900 1943700 1887500 588,700 1,765000 3,532,000 647,900 1943700 3,887,500

{b} Livestock inconwe 99,600 £3.000 66,400 213600 178000 £42,400 51,690 43,000 34,400
{c) Homestead income 12,500 12,500 {2,500 61,000 1,000 61,00 35,000 35,000 35,000
{d} Non-fat income 290,000 130,000 0 250000 221000 0 290000 153000 0
() Houseliold income 1050000 2169200 3866400 LE13300 2226000 3735400 1024500 2,174,700 3956800
{2y Loving Expenditure £34,000 QIAB00 1089900 950000 1.078000 1293600 812,000 1,003,000 1.203,600
{3) Nei Reserve 196,000 1253400 2 876500 [63,600 L I48000 2441800 152,500 L7700 2953300
- in BSS 116 2022 4610 263 1852 3918 246 1,890 144

() Water Charge 31,000 03000 FE6.000 3.000 %3000 134,000 3000 93,000 186,000
~ in USS 0 P50 300 50 150 00 50 §30 300

(3) Payniwent Ratio(4/3) 16 % 7% 6% 9% 3% 8% 2% 8% Tt
(6) Badance 165,000 1160400 2.6590.500 132,600 1,055,000 2255800 121,500 1078700 2,567,300
- in USS 266 P872 4,340 211 1,702 16338 196 1,740 4,141

*®: Production cost consists of furm inputs cost, chemicals cost, tabour cost, O&M costs of tractors.
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'The analysis result shows that the payment ratio ranges from 6 % to 20% of net reserve,
and comges to about 8 % in average as a whole since the average farm size in the whole Project
Arcais about 1.5 ha.  From this analysis, itis apparent that the water charge including O & M
cost could be covered even by the marginal farmers and would not represent a heavy [inanciat
brrden.

As mentioned in Item (1) of Sub-scction 10.6, the total revenue (rom both Hydro-power
Stations is cstimated at USS 2,170,000/year (Tsh. 1,345 million/year). It is also possible that
not only the water charge (Tsh.262 million/year), but also the tractor hiring scrvices fee
(T'sh.372 million/year) will be covered by this revenue can cover.
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CHAPTER 11 CONCLUSIONS AND RECOMMENDATIONS

1t.1 Conclusions

Through the feasibility study, the Project is proved to be cconomically viable and
techatcally feasible from the viewpoints of national cconomy, cngincering, nstitition, and
civiromnent.  The Project will be conducive to increase of food production and elevation of
iving standard by providing agricolture and rural infrastruciures, which will lead to
contribution to achicvement of national scif-sufficiency in food as well as stabilisation and
development of regional cconomy in Kilimanjaro.  In addition, the Project will bear the social
mnpacts such as 1) increase of employment opportunity, 2) activation of regional cconomy, 3)
unprovement of sanitary condition, and 4} saving of foreign cwirency.

The results of hearing survey and public mectings related that the Project was fully
accepted by relevant fanmers, and #ts ecarly implementation was supported by them.  The
farmers presented an active attitude toward participation in the project implementation through
execution of minor works such as sod facing, construction of small drains and finat land
levelling at paddy ficlds.

The Project will also enable power gencration of 3.2 MW by harnessing the extra water
head occurred on the proposed rowte of diversion channel.  The economic evaluation shows
that the Project with hydropower plan becomes more economically viable, because its BIRR
comes o 15.5 % which is 2.1 % higher than without hydropower plan.  In addition to such
direct benefit, it is expected to activate the social economy in and around the Project Area, and
also to generate the O & M cost of the Project facilities.

11.2 Recommendations

Judging from the conclusions and development demands oblained through the Feasibility
Study, it is recommended that the Project be implemented as early as possible.

Especially, in order to realise the early implementation of the Project and to ensure the
sustainability of the Project, the special attention shall be given the following as well as the
urgent grant of the provisional water right for the Project:

(1) Urgent Sclection of Optimal Rice Varietics

The farming pracitces for irigated paddy recommended by KADP have been
successfully practised with an average yield of over 6 tha.  However, the introduction of other
variclics than IR 54 in rotation should be promoted urgently in order (o avoid huge crop losses
because of the owtbreak of a certain pest or discase induced by the continrous cultivation of a

single variety. It is therefore recommended to inplement the proposed experimental programs
vrgently.

{2) Urgent Enactiment for Water Users Association
At preseat, CHAWAMPU has a legal status, having water rights under the Exisling

Lower Moshi Project, and has fulfilled its function as an O & M executing agency on the
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farmers” side.  However, after implementation of the Project, its scale will become more than
double. Under such a siteation, it is difficult for CHAWAMPU to play the same role
especially from legal viewpoints because it was established under the Cooperative Society Act.
Accordingly, it is recommended that GOT shall uegently satisfy the legal requirements such as
vesting of legal status to WUAs, compulsory affiliation of beneficiatics 1o WUAs, and
compulsory collection of water charge.

3 Phasc-wise Development

The proposed Project works are divided into four portions: 1) construction of
headworks, diversion channel, and related structures; 2) rehabititation and enhancement works
for the Existing 1.ower Moshi Project Area; 3) construction works for the Expanded Aveq; and
4) construction works for the New Extension Area.  Taking into consideration the proper
work scale, carly occwrence of benefit, and need of urgent solution in water conflict among
beneficiaries, it is recommended that the Project works be implemented i two phases:

(a) Phasc-i

- Kikuletwa headworks and diversion channel
- Rehabilitation and enhancement works for the Existing Lower Moshi Project Arca

(b) Phase-1l

Construction works for the Expanded Arca and the New Extension Arca
(4) Farmers’ Participation Works

It is important to induce the farmers’ participation in the Project from the carly stage so
that the sense of local ownership and responsibility is created. In this Project, it is
recommended that minor works such as sod facing for minor canals, construction of small
drains and final levelling of ficld plots be carried out by the beneficiary farmers themselves.  In
order to exccute such works on a participatory basis, it is also recommended that a Farmers’
Pasticipation Section be established in the Project construction office, to supervise the farmers’
participation works.

(5) Execution of the Environmental Conservation Plan

The EIA study proved that the Project is environmentally viable and significant adverse
impacts are not identified, however, it is reccommended that preventive/mitigate measures and
monitoring works be exccuted for checking regularly the long-term environmental sustainability
and conservation of the areas instde and owtside the Project Area.

(6)  Exccution of the small-scale hydroclectric development plan

As mentioned previously, it is possible o generate clectricity of 3.2 MW by
constructing two hydropower stations on the proposed diversion channel.  This hydropower
development plan will contribute to the improvement of electricity condition in the Kilimanjaro
Region as well as the financial support to the O & activities for the Project.  Since the
hydropower generation development can acerue the benefit immediately after its completion and
also considering each phase scale by phase-wise development, it is recommended that No. 1 and
No.2 Power Stations be constructed in Phasc-11 and Phase-1, respectively.
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Tabte 3.1 Results of Water Quality Test

(1) Fhase - 1 Study
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Table 3.2 Present Cropped Area and Crop Production in the Study Area

~Estinarod Cropped Area & Ceoppisg biteasty I/ Eatimated
Land Ulse Culegaory ?_"‘Fi“:‘[ﬁ"&ﬂ Totensity [ Ceop Yieldi  Production
" beaAres | Netdreathwy ] Season | Crops | ey ] %y | @b f (0§ Reauty
2 Lower Mosta |1, Lerigated Pakdy Bieid
Pooject Aty 1L [Rainy Scason Rice 10 1 59 R2612
. Mz S B A IO .\ R
Rainy Sewsen Totab | _ %80 YN : 1.6
Faily Py Season JRice 360 3 65 2.040| 7
Late Doy Seoson __ [Riee § 23 sy Lsdly
DySeawatord | | & s8] e | 4.3
Rive T80 T H6 5126
Al Muize $40 1) 2y KRG
B R P  Jtetal b2 [LL] 6006
? b Uptaad Field A T
186 s |Raisy Seasen Maire 1046 HLE) F 2w
1 7 S AR ¥ 1) A EX] R 71 I
Ruiny Scason Muaize 1446 o4 20 2912
Totsd vesl ael | xe
. Rie &10) 3 io 3300
el of Evisting Arca 235G ha [Py Season Maize 0 { - .
. Total 6141 Ry - 4,300
B T 780 36, 66 5,126
Annual Matze 1,486 &9 10 19
Totad 2.166 sl - 8ol
Expanded Area _ R B i
1. Mandabha Maoao b Ddgated addy Field  |Rainy Scason Rice 300) 1600 35 1,056,
R b |y Season Rice 20 W 4% 945
e tAu ~ Rice Tota 5 b7 19 1,993
T Hainfed Upland el | 7 ] B -
250ha  |Rainy Scason Maize 250 100 2 S0
T o ) |Rice 300 35 35 §.050
Rainy Seasm Maire 250 43 20 500
Fetal S5t fn] - 1,550
Rice B 31 7 ) I X1 413
Bandaba Ares Total Dy Seasen baize 8} 0 - -
550 s Total 210 LH] . s
Rice 50 93 EL 1553
Annual Maize 230 45 20 500
Tolsl 160 5L 95
2. Kalalent 1. Dirigated Paddy Ficld  [Ruiny Seasva Rive 160} 100 L 560
ieihs  |Dry Season Rice EO)| 50 15 360
Annunl Rive Totu 2303 150) a8 920
¥ Raimfed Uplind Ficld ) ’
€ ha JRuiny Season Mawe &) 100, 2 120)
Rice - T T3 EX 500,
Ratay Season Maize 60 23 20 129,
Kololeni Area Total e Total 220 1L e | &80
0ha Rice T 50 16 15 )
Dry Season Maize O 0 - -
Total sof e - 360!
Rice 240 09 3% 920
Annual Muize [ 21 20 120
B R R, Tota! L I Yl
Rice LR & 35 1.610]
Rainy Season Maize Mo 0
77777 Totat LA 1)
***** Rue 190] i
Werall of Expanded Area TI0ha |y Season Maize ¢ 0
Tout oy .| I 105
R T AT 7 | A8 1938
Answnt Mutrc k153 10 0 620
L Totu) 10 1338 - AR
TTHew Earension Arca | b Rainfed Upland baeld |~ T B
34X [Rainy Season Maice 2200 93 b2 192
Rice T 9 it 3%
Rainy Season Maize 50056 .54 14 7,50
. Tonid 5,656 89 18 PARY
Study Area Total e | T TR T 93 13 B0 SEH08
Dy Season Maiize 0 [y - 0
TFotal A S ) I 5,605
Rice 1530 b2 ] I 1 I Y31
Annugl Kaize S &0 15 7.5
. Toral 6,596/ [{63] 24 15,545 ~
17 Muor upland vrops represeaied by mawe W Average o 92 A6 ) N

T-3

A Average feom 1965 1o 3996




Table 3.3 Field Water Requirement Measured by KADC

(Unil:ml_n_)_

Period LTe+ P tiTe ¥

I Measurement in 1952

September 8-10 309 2.0 188
i1-20 Lo 619 160
21- 30 1220 46.0 76.0
Average i.0 53 5.1
Ouctober b~ I 1327 69.6 631
120 1319 631 71.8
21-31 2850 1436 1414
Avenage 18.0 39 21
Novemher 1-10 179.0 1360 430
H - 20 218.0 1228 05.2
21-30 1103 83.8 36.5
Average (8.0 B4 6.6
Average Tor Tolal 16.3 89 T4
(100%} (35%) (45%)
2 Measurcient in 1984 _
Oviober I 8.4 1.5 69
7 1.7 24 53
14 6.9 37 32
21 9.6 4.5 5.1
28 1.4 6.2 52
Average 8.8 37 5.1
November 5 9.6 6.5 31
12 12.1 71 50
19 121 33 38
26 i35 9.5 4.0
Average 11.8 18 40
December 2 10.0 8.1 19
9 10.2 3.6 16
16 10.5 89 16
Averaye 0.2 8.5 1.7
Average for Total 0.2 6.3 39
(100%:} (60%) (10%%.)
Note:

E¥e: Crop Evaparranspiration {Consuniptive tise waier)
¥ Percolurion

—



Table 3.4  Summarised Site Description {SD)

1. Sochal Cenditions of Project Site

Eand kenire & Land use
Systems

Fonure repmns are sill beavily iniisenced By Ccusioiiry kenore systenes” s here Jand s commmnally
owoed, wser rights are administered within the clan, and traasters i outsidens ace rare, Goveranknta
control iy at one tine have been exercised through the viflage allocation mechanisny, but by 1591, (his
muechantsm was (rmly i0 the hands of bocn) avtherlics.

oot Jctvatics

The agricature centeriag coop cultivation such as nuize and paddy, and hvestock b predominanl, an
here are no renuikable indwstvics. Enkand fishery 3s popolar around the Ny mha yo Musga (NYM) dan
[LUsEIVOir.

Feadifional systemis

Tnilic swrounding expanded arca, fasnw s orgamzation has been estabilished for water nusagenwng
and operation and nuinteaance of facility, but iy notmanagzed o ihe systermatic oamer ke the ¢ xiting
1.ower Moshi Project area.

Chaaicteristics of local
residents

Toibes Tndng inand around the Projoct area are Chaga, Masat, Pare, Suanpa, and Arasha

Heahh & Sueiarion

Soveeal Kinds of watee-borne discases incleding Sclistosonissts have becn prevailing Sewer cotlecinm
systeaus b the Mosti city beal dnto geoundwater. This has eesulicd in outhreahs of chodera, ¢y phoad and
Jysentery.

Population

As i 1993, populafion and houscholds i the agncufural on-sae of the Froject, are 63,500 004 10,800
respectively.

Transponaion eoad

Rood deasity 1s insuflicienl. Bridges over rivers are wadvqeite, producing transportation bottlenecky
duding the (lood season.

2, Natural Conditions of Project Site

Clinate Cliniale 8 characeerrzed Dy three seasors ¢ wel season from March o May Jiy scasoa from June &
October and snull wet season from Novesuber 00 Febroary. The average annual ramiallis about HX
1HEL

Geongeaphy The arca gencrally has & gently umdilating topography with landstopes ruagmg fromtD S % w 02 %

The ehovation is 300 ~ Wi n

Hydrolopy & dratnage

Thw Kau river Tlows Jown souliwanlly accoss the Project accas The Kilukiina river Bows into Hw
Nyuniba Ya Munngu dara after confioence with the Kikafu river,

Sutt They are pencrally guite fertike with reletively Righ humus contents, and ¢an b Troadly divided
ystric Ciznbisols, Mollic Gleysols and Hiric Gleysols.
Vegetalon Almost atlthe arca 5 uader culivation with scarcred trees and ample grazing lind cxecpt 3 foresd

arca extended along the Rag river.

Valuahte fagrw/tlora &
mure

Very fow ammals have remained wthe arca dee (0 hotan acmvitics. Thus, ¢ihier they have bees
poached or have migrated 0 oiher places. Flora and fauod species seen there are conunon types. N
species requinag spectad preservation have been seen.

Water pollution at Mashi
cily

The powiy 21eas of coacentration wmclude Mosk city. Most of the industiics discharge untreat
wastewaler.

3. Remarkable Sociat and Natural Features

Spectal eserve area Qu-site OFf-site Remarks
Under Washinglon Convention [¥] Wild anuvals
Undir Romsas Convention

National park --- 0 Kelimanjaro

Fotest reserve 3 4] Y{va}. 2{off)
Game controdled arca - [¥] Sanya Lelatema
Sociolly fragide ared The Nyumba ya Munga dasn reservair for fishery
MNanrally fragle area Feosyatem of e NYM dan reseevoie

4. Fxpesiences of Negat

ve Emvironmental Impacts acound Project Sites

Sociaf aspect

- malaa and sehistosoniasis

- unstable woter allocation

- no or poor irngadion & drainage Tacitity ous of Lower Moshi Projectarea
- inadcquale wafer man:hgcm\:nt 5)’5[(“!

- unmatsred agacelivral product and fanvers organtzatioa

« low unil yiehdproductivily in outside arca of Lower Moshi Projeut

- unniuced supporting system for ageicoltucal peoductivity

- poor rural infrastiuciure

- poor koan and credil services

Natural aspect

- shoufage of intgation water
- husk accumaiation and #s poor treatine it o the existing rice il




Table 3.5  Summary and Counfermeasures of Significant Negative Impacts
on Social Aspects

Licotogical Region No."'f Project Stage™
Fnvisonmentad Impact i 3 6
~ pc | rc bc | ec rc
Social Bssucs
tnvolontary resettlement l A I CoT | 0 l 0. |

Countermeasires © Covering ol expenses for resetifement; supporlof the livelihood of aftected popubation by
providiog employment opportunitics i the constroction | and monitoring of social impacts during the
operation stage, 1o execute mitigation measures.

Conflict among communiticx axd peoples l | O l I 0 J

Countermessures @ Moenitoding of social impacts 1o exccute mitigation measures,

Nemagraphic Issues
Population increase ¢ | | l l
Countermeasures : Carcful monitoring of possible detedoration of social fabric or value upheavalas aresult
of rapid populaiton increase.

Diastic change in population compasition "o ] [ l l

Countermcasures @ Careful monitoring of possible detecioration of social Libric or value upheavalas wresuh
of rapid population increase,

Economic Activities

Retocation of bases of cconomic activilies | I I I I Sy
Countermeasures 1 Monitoring of economic impacis (1o exceute miligation measures,
Ovcupational change i T [ I [ 7

Countermeasures @ Monitoring of economic impacis to execute mitigation measures.

Countepmeasures 1 Monitoring of social impacts to execute mitigalion measures.
Changes in social & institwtional structures | o] | {
Countenueasures : Monitoring of soctal impacts to execote mitigation measures.

Institutional and Custom Related fssues
Adjustment of waler or {ishing sights I I '

.....
_—
-3

t1ealth and Sanitory Issues

Increased use of agrochemicals I I A | ] I
Countermeasures @ Monitoring of saitary impacts to execute mitigalion measures., '
Outbieak of endemic diseases ! I |

Countenmneasures : Moniloding of sanitary impacts to execule mitigalion measures.

Prevalence of cpidemic discases ! 10 [0 ]

Countermeasures . Monitoring of sanitacy impacis (o execute mitigation measurces.

T

o] } I
] [ o ]

Countermeasures @ Provision of waste disposal measures ; and monitoring of environmental impacts to
execute other mitigation measures,

Residaal toxicity of agrocheniicals I [

Countcrmeasures @ Strict application of refevant regulations.

Incrcase in domestic & other human wastes | | Qi

Notes : 1) See Section 3.12.3 and Figtre 3.7 fur more detail of ecological regions.
2} DC = During the construction stuge of the Project, ad
PC = During the operation and post-construction stage of the Project



Table 3.6 Summary and Countermeasures of Significant Negative Impacts

on Natural Aspects

Ecological Region No."'/ Project Stage™

Environmental fmpact I 2 3 4 3 il
pc | rec | pcl ec | pc | rc | vC
Biologiea! and Evological Issues

Lupacts on important Tuna & o ' I I I i r ?
Countermeasures @ Monttoring of ceological impacts W execute mitigdtion measures.
Degradation of ccosystem [ | I | I I ?
Counteemcasties © Moaitnring ol eeoogical impacts tn execute miligation messures.
Protiferation of lracdons species I l ! 0 | -0 l Q l
Countermessures @ Munilosing of ccological impacts to execute natipgation nwasures.

Soil Resources
Soil erosion | ] i ] o | §
Countermeasures - Monitoring of soil cavsion ta execule miligatinn measures.
Soil satinization | |BERR | | I
Countermeasures @ Monitoring of salt accomulation to execute mitigation measures,

Hydralogy ssucs
Changes in swrface water hydiology i l I I I I 1
Countermensures : Monitoring of hydrological impacis 10 execute mitigation measures.
Changes in growadwater hydrology [ I T | [ l I
Countermeastres - Manitoring ol impacts on proundwater ty execute miligition Bcasures.
Riverbed degradation I I I i l [ -7
|Countermeasures : Monitoring of impacts on riverbed fo execute mitigation measures.
Water Quality Issucs

Watey contamination & pollution l I ?I ] l 1 l 1
Counternreasures : Monitoring of water quality 1o execute miligation moasuees.
Water cutrophication I ‘ r | I I - ?

Countermeasures : Monitoring of water to study and exceule miligation measures,

Notes : 1) Sce Section 3.12.3 «wnd Fignre 3.7 for more detail of ecological regions.
2) DC = During the construction stage of the Project, ad
PC = During the aperation and posi-censtruction stage of the Project
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Table 4.2

Crop Production in the Project Area under
With -Projeet and Present Conditions

With-Project Conditions

Rainy Season Dry Scason Annual
Cropped Area|  Pradduction [ Ceopped Arca] Production | Cropped Area]  Production
Area/Net Fann Laadihay | Crops (Ba) ] {1 —__{hy {1) Tk (1}
Existng Lower Madhi  [Rice 2150 13973 1073 7.5 AT 2500
Prajoct Area Maize
2350 ha Alfalfa e . 1,290 43¢ 1.290)
CTSumtent ] T T2 13475 CRSOS| T UERIATTT s AT
[NoewThcasion Arda [Rice 1090 {13585 i015] TAIS ENKL] ¥ 10,900
460 ba Maise
Allalla 418 1,254
T Subtorad 2T B E RS (K AR
Expanded Area Rice R 2760 73ii 173353
2,090 ha Muire
Alfalla a2 276 92 276
el B I T R 7 R 1 R B
[Fiijecr s Tol ™ Riee 7 3700 TR0 2,330 16,333 7.050 46,635
4,700 ha Mase 0 i3 ¢ 0 0 0
Alfalla 4 4] 91t 2820 940 2,820
. N Tutal 4.0 30.320 3,290 19,155 7,990 49,475
Present Conditions
) Rainy Season - Dry Scason Annual
Cropped Arca] Tioduction | Cropped Area]” Prodwtion | Cropped Avwal  Production
Arca/Nat Farn Landiha)|  Crops (o} ) T () " ) )
Exvssling Lower Moshi  [Rive 14¢ 826 6t 4364 750 NP
Project Area Maire 1,486 2,972 1,486 2972
2150 ha Alfalla . o e
" Subtotal L N - () D 1% 10 D 3 7"
[New Farension Avea Rice T ] T
2,289 ha Muire 2115 2,610 2475 2,610
Alfalfa
“gabiatai | wissl e wel ~al- 5% ¥ EiG
[Expanded Avea Rice 391 1368 263 Tig4 634 2.552
487 Maize S6 192 96 i92
Alfalla
CSubwond [T AR TS T UEGM T Al T s AL
Project Arca Toial Rice 531 2.194 903 5.484 1,424 1618
4996 ha 1/ Maize X157 5,774 0 {] 3751 5714
Allalta U (SN UL | NN, W
CTend| 7968] a3 T UTTURAER) TS 1345
1 Including grass tond of 70 ha
Incremental ( With - Present}
Rainy Scason D1y Season Annual
Cropped Areal Production | Cropped Area]  Production” | Crepped Atea] Production
= Area Crops {(ha) (n (ha) (1) (ha) {1
Existing Lewer Masli |Rice - 2,010 13,149 435 3,225 2445 16,34
Project Avea Maire -1.486 -2972 0 0 -1.486 -24912
Adfalfa o 0 430 1,290
CUSubtotad | s e Rgs 14693
New Extension Arca Rice 2,050 13,585 1045 20,900
Maire -2,1758 -2.610 0 <2610
Alfalfa 0] _Alg 118] 1,254
Expanded Area Rice 69 -33 1,703
Maire 96, 1} -192
Mfaifa | — 26
St TR AT 5 1,781
Project Area Total Rice 4,169 28,126 1,447 318,977
Maize -3.7517 5,714 0 -5,714
Alfalfa s 0 940 2820 940] 2,82
I R ¥ 7517 R 57 13671 2% 3601
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Table 4,3 Major Development Issucs in Existing Lower Moshi Project Area
and Agriculture Supporting Scrvices

j[c‘A T T T T e s e e T
. Major Development Iysues Tochmical | Major Braining Activitics BY KADC, KADP & KATC
YeaMooth]  _ _ lwwes  Apency ) Ceopentfion | Apency
1980 Construction of KADC Ol
1
19817 THKADC Sinthvng i opants)” T MAGHCA l; o
i
£2:}4 Comtrochon of KA Trial Farm [a14]] i agtmachinery) K
197 [Censtiuction of KADC 1Rt Fann oof e Hiiniogpaddy eoitvaiony 2 vouises T TRADS
Kang Fraininglinigation} | course KARC
N e . aiginginachinery) Leourse L BARC
1981 Stastof Lower Mashi Broject OECE : Trainingipaddy coliivitiond 2 courses KADC
: Training(irigation} ¢ course KADC
Training{machinery) 2 courses KAIDC
9837 JSia el Tice vallivaimon dw oject Tenefician] T intradiion of coniniund narsery sysien T | eacticiay
Trainingpaddy cultivation) | course KADC
TrainingOmachinery) | course KADC
Traiminglirrigation) 2 courses KADC
Seminar on paddy coltivation KADC
Tractor supplicd ender KR-UY GOJ Start of tractor hitimg senices KADC
1936 3[Sar of KADY MACGHCA A Trantngipaddy cultivation) | eourse KADP
Tiatninglmachinety) 2 course KADP
Traininglirrigarion) [ course KADP
THGETT S 1Campietion of Lower Moshi T OLCE” “|F
Trainingd paddy celtivation} 3 cousses KADP
Traininglinachinery) 2 couses KADP
Traininglirmigation} 1 covrse KADP
s | s o .. KABR | |Seminaron paddy culiivation ] BADE
1988 i | imiroduction o Vceopping seasons Trainingépaddy cuftivation) | course KADP
Training{machioery) 2 courses KADP
Trainingiurfigation) 3 cousses KALP
1989 ¢ Constructon of Rice M7 fy Cafiivationd i coorse T T RADGE T
.|Trainingimachincey) beourse EALE
WG Teainingfmachineey | course KADP
Traimingficrigation} 2 courses KADP
TV Completion Y Trainingimachinegyd T eouse T ITTRAGE T
I KADY Project Follow-up .
KADP
Follow-up
TP | Eeab cnr of CHAWARIPU 7 EEeRzinn ] T B of Teint Cotand T K AGE T
KADP :
TR Firadtor supphied unded KT GO T U KADP
Expent
.. I TP SRR T T ST SITIRE LY e g nm L e et AR ine nomn Meireg s sesmegaian
GG Star of KATC Brojedd 77T UMAGHTICA T T A ]I o Tnajor activifics diredied o the Existing Arda KATC
1
1
|
1995 MEnaction of By Laws I i
|
KATQ
|
IR i Cominencenent oF HCAEE Sudy T :
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Table 4.3

| Subjects To Be Addressed.

aspevts are fow as suwgessful rive guftivation in the past,
<oil managearcat & feeding syaeem i animal haxbandry.

organtzational activitics,

- Iatrodaction of new varicty & sew croplatialfa)

T Enibap Pavje A

- Most farmars bhave eape
erphayed as farin Inboueess,

m o inteasive

Frome seeding b Toevedting

sot) management & fecdiag system in animal hashandiy.

- Regquirements high  for
ofganizational aclivitivs.

- ntroduction of new saricly & new crop{atfalfa)

_ Existing Project Arca: Faisti

 Cureont Uptand i

tice  cultivanion

S g Paddy Fictds: Net 1,014 ha
- Reguirements for tedhnical graining & ealension o8 08t agronomic

- Requiremwnts evists for tiatning & extension on O&M, plant peotection,

- Reguireaients high  for raizing & ealention on Coopenative  and

 Net 1546 ha' & Now Eateaston Arva: N 20300
heing

- Hoagver. limited experivnces in manayemeat aspecls ol rice farping

- Requirements hiph for tratning & extension pn OXM, plaot protection,

extersion o0 cooperafive  and

Proposcd Exteasion and Training Programs

. Proposed Expension & Tralaing Programs

B i Et(ensi&ﬁ_i"n—‘gvmms i
Demuonstration plots(vacdety, crop, soil mansagement.eic.)
- size: 0.3 halplot
Dieironstration area(variety, Crop, soil managensnl ele.}
- size 40 hafunit
Mass puddancecampaign
- Laged grousps: SO representuive fammwers/
Iictd exkension s ivitiesd TV system) by KADP
- subjecis Q&ML coperitives, group agtivities, soil
wanagemenl, new variclyArop, animal
__Fecding, erop protection, sced production, i,
Teaining fr_pﬁ_rzlms ]

Erﬁ;?r:ﬁiiing
= bagel proups & duration: 25 selected Farmees!S days
- suljects: ORM, coperaiives, group dtizities, soil
MARIZCICHL. e w varictyiorop, ankwal
Freding. coop profection. seed pasdoctn, ¢k,

D \-[-s-\?r;r-i‘;r_s";-!'l_fvi:{ recommended Prowtiees)
- skee (L plt
Demonsbation plotstvariety, crop, soil managementele.}
- size: .V ha/plot
Deasonstration arearecounmended praciices)
- size: W hatfunit
e mxomisly plaon areafs ariely, crop, sotl managewent ele )
- size: 40 hadumt
Mass guidancelcampaign }
- target groups: S0 sepresentaive farmesst
Mietd eatension activitiest TV system) by KADP
- subjects: recomne nded praciices, D&M, coperatives,
gEoup activitics, soil management, new
varielyforop, animal feeding and plast
__protestion cie,

teasion Programs

imine Pro s
Trainiag Programs

Farmer Training T
- taeget groups & duration: 25 selected farnwes/S days
- subjects: recommeaded practices, O& M, coperatives,
group activitics, suib Raanngement, new
woraely focop, aninsal feeding and plant
protection etc.
Fizld Fractical Training
- tining. § seasen prior o the start of rice eudtivation
inthe area
- targel groups: prelerably at beaeheaisy farmers
not hasing paddy ficids al presewt
- duration: | cropping scason

shill exist.
- Requirements high for eaining & exteasion on Q& M.

- Reguirements high for training & exleasion o

vrgamizational aEntics,

- Ietroduction of rew vaniciy & new coop{atfalfa)

Expanded Area; Net 460ha
- Reguiremeats for techinical fraining & eni¢asioa 0n agrone

aspects | _ < [\{éfirli;.-
Demomstration plois{recomneaded practices)
- size: DX hafphat
Bremonsteztion plotsfyoriety. crop, sod manageneal, efc }
- sire; D3 hafplot
coopeeative  and |Demoastsation ared(reconniended prwcies)

- size: 40 hafunit
Demonstiation greafvaricty, crop, soil pansgenwat, ctc}
- size: 40 hafunit
Mass guidance/campaign
- 1arged groups: 30 represeaipive farmers!
Tield exteasion aciivities{ TV sysiem) by KAD?
- subjects: recommended practices, D&M, copesatives,
groap activities, soif maragement. new

varichyfcrop, antmalb feeding and piant
profection erc. . :
Trasneng Programs, ]
Tarmer Training

-dacget groups & duration: 25 selected farmersS duys

- subjects: recommended practices. O&M_coperatives,
proup activities, soul management, new
vanieiyfoeop, animal feeding and plant

| protedtionerc.
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Table 4.7  Result of Water Balance Study

(1) Trekgable Area per Water Source

Area River  Absiactionpoint  Roiny season  Dry season
Expanded Area Rau Mandaka Mnono o0 252
. _Njoro Katoleni* = 10 W0
Existing Lower  Njoro Mabogini Intake Weir 2517 180
Moshi Aea  Rau_ RauYaKatilnoke Weir 160 294
Eixteasion Area__ Kikuletwa, : 3823 2494
Totad 4,700 3290

Note : * Maximun: Development Avea, ** Toial of 4 systems
70 fia of sugar estate and 80 ha of KATC farm can also be irrigated.

(2) Diversion Water Requirement

(Unit : m’li;_)

Nonthern Kaloleni 0.00 0.01 001 0.01 0.01 0.01 0.00 0.00 0.01 0.0
Eastern Kalolens 6.0t 0.04 006 0.05 0.05 0.03 0.01 0.02 0.03 0.03
Southern Kaloteni @ 0.02 0.04 0.07 0.06 0.06 0.03 0.01 0.03 0.03 0.04
Southern Kaloleni 2 0.02 0.05 0.08 0.07 0.07 0.03 0.01 0.03 0.04 0.04

Mabogini 0.19 0.40 0.64 0.56 0.53 0.33 0.11 0.28 0.34 0.38
Mandaska Mnono 017 0.46 0.79 0.69 0.65 0.36 0.06 0.29 0.38 0.44
Ran Ya Kati 0.17 0.23 035 029 0.27 0.16 0.04 0.34 044 0.51
Kikulelwa 190 587 896 7.8} 7.04 3.99 0.72 230 4.26 4.65

Jan. Féb.nilai._ Apr. May Jun. Jul. Aug. Sep. Out.

_Nov. Dec.

0.01 6.00
0.04 6.02
0.04 06.03
0.05 0.03
0.41 0.29
0.47 0.30
0.55 0.3s5

Table 4.8 Rehabilitation and Improvement Plan of Village Roads

Location and Mark ~ Name of Village Length (in} Road Widih (m) Pavement Remacks
(1) Divession Channel Route
A-l Kawaya 500 40 Unpaved
A-2 MXalama 800 -do - -de-
Al -do - 1,000 o - -t -
A4 -do - 900 -do- -do-
A5 L.ongoi 00 -do- -do -
A-6 Longoi/Kikafu Chini 600 -do- -do -
A7 Kikalu Chini 400 -do - - dor -
Sub-otal 4.900
(2) Exteasion Arca
B-1 ChekereniMikuja 1O0G0 4.0 Unpaved System B
Sub 1o%al ' C 1000 o '
(3) Expanded Arca ’ . '
C-1 Kaloleai 00 1 Unpaved
-2 -do - 360 -y - -do-
-2 -do - 200 -do - -do -
-3 Mandab a/Chekerens 3,100 - do - ~do -
Sub-total o 30 T '
Totab - ' T 8700
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Table 7.1 Cost Allocation and Disbursemcent

Casen | Whole Project Area (4.700had . LR LIS$1.0003
ltem Tinanciat .y, FEeonomic . Fiscal Year
Cost o Cost 1998 1999 2000 2001 dMY 2003 204 2003
I CivitWorks and Hydropaw er Plants Cost b be allocated
{2) Headworks 3282 Of 2631 0 L6 Reg 0 ¢ 0 0 Q
(b} Biversion channet 991 [13:1 7955 o 3578 391 o] [} 0 0 il
{e) Truenk 203d 06 08 725 [} i 33 0 0 Q a 4]
o ) _ Sub-wotalof fem 1 - 14139 11,341 0 &8 5193 0 [} 0 a 0
2 Oniginal Cout for Each Arca
() Existing Bower Moshi Project Ara(2,150h2) 4814 OB 1899 0 1950 1LM9 0 [+ 0 0 Q
(b) New Foeasion Areaa (2 000ha)
System-A {224 ha) 1.303 08 { Ot Q [t 0 POy L] O O 4]
- Syerem B EhS20hyy R5r 08 PN i} © 1422 2841 284 0 0
- Sysea C (340 ho 1981 0% 1,585 o o o 131 258 \] 0 0
{c) Expanded Area (4160ha)
- Mandika Mrona Area {360 ha) 2,830 08 2.0 0 0 0 54 T6H 4] 0 0
- Kalateni Area (100 by 533 03 412 O O 43 312 v 0 h) 0
Sub oAl of {2y 13430 16,384 0 1953 1983 5319 3862 28N Q¢ ¢
Total of licm 1 and 2 ) 31619 R X5 0 8468 LA 50713 3862 2E4M ¢ Q
3 O&Mequipment o oon o 1000 0 0 500 0o 1} SO0 [
1 Administation cost ) y ) B 10 #1204 0% M4 76 % % 0 0
3 Engincering Senvives ) 7 15 10 4536 B0 1102 L1010 4 419 40 0 Y
Total of Bems B, 2%, Land & o 10996 _ MO 1306 9N 804 6266 4343 18X 4] 0
6 Physical Comenpeniy (10% of Urems 1,204 and 5) 4109 3.407 130 933 [ 5al 631 135 333 [+ g
Grand Toual e B 3479 14% 10313 981 6893 4783 4213 0 0
Eﬁ_’L B _mm@ummam&um {Unit  U$31,000)
T ; Financit g Economic . . Bseat Year o
ems k
Cost Cost 5993 1999 2000 2001 2007 2003 MM 2065
{ Construetion Works
by Allocated Cost for civibworks & hydropoa or plant
(2} Headwnorks 1491 08 1,193 o 800 93 0 ) 0o [} 0
i) Divession channel 4508 Q8 3,606 ¢ 1808 1.8 (] 0 Q o [} ]
1<) Frucnk road 414 08 39 0 il 158 ] ¢ 4] o 0
Sub-totd of (1) 6410 5.428 O 2 23 0 o 0 [ 4]
(2} Original Cost
{2) Rehabihtation, sural infrastructers and on-furm works 138M 08 3892 0 150 199 o o] ] 0 0
Sub rtalof§2) 4874 1599 0 1530 139 [} ¢ 0 [ bl
o L Touteflemi Looomast . 9mm 6 4 43 0 0 0 0 0
2 0 & Mequipment 7 o 500 10 500 0 0 o Y 0 0
3 Adminisation cost L o3 w0 ws o 6 8 o 8 o
A Ergiecering Sevvies . A 10 201 692 e 0o o O
o Momlefmemsi23aait M3 N9 80 e e e 0
5 Physica? Contengency (10% of ltems 1,33 end 4) 1425 1% B2 ] 0 Q 0
Grand Total 15,669 11135 902 Q 0 0 Q
Case-2 New Exfension Area Area (1090 bt and Expanded Avea (460 ha) o (UaiUSYY.000)
Financial Econemic Fiscal Year
fiern CF. - - - S - S it
Cost_ _ Cout 08 1999 2060 2001 002 W3 W04 205
1 Construction Works
() Aftocated Cost for civit works & hydropower plaet
(2} Headworks 193 08 5438 0 93 473 0 Q [¢] L] 0
§b) Diversion channel 54 08 4349 0 2475 Lt ] 0 (] ] 4]
{¢) Trucnk road 433 133 396 [+] L3 190 0 0 0 0 0
Subtotal of 4 ) 139 4.183 0 1Mt 2839 0 0 o 0 0
12) Original Cost of New Exicnsion Arca
{2} System-A {224 ha) 1305 08 1041 0 1] 0 Lo 0 Q [+ o
{b) System- B {5.526 ha} 2837 08 .10 ¢ [} 0 5422 2311 2811 [+ 0
ey Systen-Ce34 ha) (K41 £33 1.58% ¢} [} o 13An 258 o] 0 o]
Sub tota? of 42y 12173 9.73% Y] ¢ O 3193 02 210 0 &
£} Original Cost for Exparded Area
() Mandaka Area (34 ha) 2830 08 2304 0 o 0 LS54 160 o ] o
{bY Kaloteni Area (100 ha) 553 08 m o Q0 0 442 0 o [} 0
Sub-tral of {3) 3433 2,715 0 0 0 1936 760 o 0 [}
I Total of fwm | L 335 13668 S0 33 2839 5779 MR6Y  28H 0 1]
_20&Mequipmeae e s 10 0 ¢ 6 0 0 ¢ 0 0o 0
A 4510 &6 6 38 1% 3618 T8 00
o 7 o L 4dn 10 2461 410 410 10 411 10w o 0
o o Fowboflhems?, 2. 3andg ooy INRS 456 3830 3325 626 433 383 0 ]
§ Physical Contengenwy (10% of frems 123 angd) 2675 2208 43 83 31 37 138 3 60
Grand Towb 22427 h LR 51y 4293 3657 6893 478y 43 Q 1]

Nore  CF - Comversivn Fator
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Table 9.1  Prioritics and Strategics

Area Priositics ImpactiObjective

1 Women's Workload b, Introducton of appeopa ate weclrdugie s, i€fensen ation on fucl

A Inprosedfetlivcieney ¢ncrgy conserying

Shavysl
b Gitlizaion of b saw dusts and rice
husks for brogue st eaking
. Estabhshing of hwal tree nurserics i
ihe foesteads,
2 eeraductionfeabancenwent of child care  Lessenad wonmw's burden
and bealth centers
1. Education and Training V. Truinig and Gducafion on works's = Improve azcicultoral production
right, agricuhure, health, et ¢ Shargwa woren's ability and shilfs
2 Food security. ambincrease efficieny.
I Warer 1 i gation waler * [ncrease Faod produciion
2 Sufe diinkang water * Afleviate wonwn from the hardship
incarred in feiching water
* Reduce the iocidence of wawr borae
diseases
* Use excess water for kitchon, gardens
13 prduce natritious foods
4 Food Production * Apptication of nvadera farming
technologies
* Change peaples attitedes towands land
ow pership (o (he womea.
5. Iaprove women's Income Fight poverty * [mprove the economic status
of Womea
* Promoiciestablish viable womn
projects
* Peonole enlre proneurial capabilitics
* Encourage woine s 10 Toni socio-
econoniical groups
6. Decision making and * Establishme it of Woinen pressure * To force aHion o0 SeRBHYE E5UCS
Leadership ZRoups * To seasitize keadership at all kevels

* Vo compel aceess o and control over
resources fand, water fight, foans e
foF wanwa.

7. Cooperstive/Organization  * Encoprage women do join cooperatives  * Womea ko join cocgeratives andfor
and Credir Schenw aad organization organizatina
* Epable women ko have access 1o loans
both cash and For agricwltural inpaits

Suatepies

* Peomation of appropriate technologies
Bivgas, impeoved stoves, grinding milks

* Training of comwmmnity measbars
m appropriate echnotogics,

* Promole wowe a's paicipation in
shanwfandore o wechnologies.

! Trafn wotuen o manufactare msaaiiation
utthization of differenr

* Comunity mobihzation
* Ceeativitof aw sreness oa the myponince
of chidd care eonters and health saivices.

* Craioing in managenwnt , planning,
busiacss administration and
entrepreneucship shalls.

* Teaining in ferming me s,

* Study toor visits,

* Preparation of gender seasiiive waining
materials aad paricipatory methods

* Frovide cooperative education

¢ Comstructing yrrigation facihities padec
the Froject

* Tnireduction of ate harvesting fevhniques

*# Construction water supply facilities
under the Project

* Coastruction of intakes

* Profect wanee source

* Construction of new waler ¢anals

* Mobile wonwa facers organt sations

* Help wonwe 10 produce more
in agriculture

* Help womea 1o sef up busingss

* {Iip wommea in small scale busibess
g2 wider market for theie producis

¢ Mentifreation of viable econonic
projects,

* Improve woren business mind

¢ Sensifizathoa and meobilization of women

* Encourage women to compete with oen
indhe eledtion of Yeaders ai all level

* Eacourage wonk'n (o utifize their abilities
in making deciston which affect eheir lives

* Seasitize commipnity that wonws also
have abitity 10 hold leadoership posts
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Note: (1) presents the proposed staff number .

) : For implementation of hydropower plan
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Figure 4.4

Organisation Chart of CHAWAMPU
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