3.4  Irrigation and Drainage Development Plan
3.4.1 Develapment Concept

As stated in previous sections, “Farmers participatory approach to the Project”is a
key subject for the irrigation development. “Farmers participatory approach”requires both
GOT and beneficiarics to collaborate cach other to establish self sustainable schemes. Un-
der this approach, the beneficiarics are principally involved in the scheme study, design,
construction activitics and full responsibility of operation and management matlers. Also,
“cnvironment-friendly development”is a key subject to maintain the sustainable schemes.

Based on the above approach to the Project, the following concepts are especially
taken into account in the irrigation development for the Mgeta scheme

1) Trrigation works shall be those being able to be casily maintained and operated
by benehciaries themscelves.

2) Materials locally obtained in and around the project areas are used as much as
possible for construction of facilitics.

3) TImigation and drainage facilitics shall be designed and operated and maintained
so as to get rid of or not to mnake causcs of water-born discases as much as
possible.

4) Simple design shall be applicd as much as possible for easy rehabilitation.

5) Small facitities made by locally available materials shall be constructed by ben-
eficiaries as much as possible.

Based on the above basic concepts and atso reflecting the beneficiaries wishes ob-
tained through intecviews and field discussion with them, irrigation development plans for
the priority development schemes will be formulated. Major matters concretely put to the
formulation of devetopment plan are as follows:

() Headworks

The most important points are the control of diversion discharge and the {flood re-
lcase through the weir. The intake should be designed so as to divert required amount of
water within allowable limit without adjusting of inlet opening, even if the river water level
fluctuates or raised by flood. The weir is of fixed type.

(2) Canal systems

Two kinds of system will be introduced as a model development for the Mgeta
scheme. One is a pipeline system and the other is an open canal systemn reinforced by
canal lining.

(3) Operation and mainienance concept

In case of the pipeline system, the most importance from the maintenance point of
view, is to maintain the pipe line system to be free from obstacles.

In casc of open canal system, non-water supply period should be set up for canal
system for maintenance and repairing in irrigation off season. During this period, all water
in the irrigation canal system should be completely drained and dried up and damaged por-
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tions of canal inside should be repaired. Once irrigation water supply is started, water is
conveyed at a constant discharge level on the canal system without frequent operations of
an intake. However, when river water resources are insufficient for irrigation water de-
mands, carcful water management including rotational irrigation waler supply and/or se-
lective use of limited water must be made among this system and other systems depending
water resources on the Mzinga river and Mindu river.. These operation and nwintenance
works including technical and financial matters shall be managed by beneficiarics them-
selves under technical assistance from government agencics.

(4)  Beneficiaries participatory to construction works

From the point of beneficiarics participatory approach, beneticiaries and local in-
habitants arc expected to largely participate in the construction of irrigation canals as a
work force, since the carthworks and concrele works are mostly executed by manpower.

Based on the above basic criteria, the development plan for the Mgeta scheme is
being formulated.

3.4.2 Canat System Layout
(1) Selection of canal sysiem for mode! development

Existing canals are classified into two types from the view point of the canal align-
ment. One is a canal running along a contour line and the other runs on a ridge. From
cach of the categories, one typical canal is sclected for the model development. Oncisa
canat (herein referred to as “Mzinga canal”) diverting from the Mzinga river and running
on the ridge feeding the area between the Mzinga tiver and the Lukundi river (herein re-
ferred to as “Mzinga area™), about 22 ha in gross. The other canal is that ( hercin referred
to as “Mindu canal®) diverting water from the Mindu river at just the confluence point with
the tributary to the left and running along contour lines supplying water to the area of
around 25 ha in gross  herein referred to as “Mindu area”). Figure 3.4.1 indicates the
route of these canals and commanding areas.

(2) Selection of canal works
(a) Mzinga canal syslem

There are about 60 househelds on the ridges of Mzinga area. According 1o the
interview survey to the inhabitants, they utilize canal-conveying water not only
for irrigation but also for domestic purposes, however, for drinking purposes
they usually take clean waler dirccily from the Mzinga river or the Lukundi
river.and desire the drinking water supply. This water fetching is really a
heavy work for the inhabitants in such steep mountainous arcas. In order to
release the inhabitants from this burden, considering the conveyance of drink-
ing water as well as irrigation and domestic use, a pipe linc system conveying
water by gravily is proposed for Mzinga canal system, since the pipe line sys-
tem can convey water keeping it clean and free from the soil erosion and also
contributes to water saving better than in the open system. Length of the canal
is about 1.3 km and difference of the head between the intake point and the
canal end point is about 300 m. The longitudinal gradient is aboul 25 % on an
average.

(b} Mindu canal system
The existing canal is well maintained except at a few weak points such as poor
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thin banks and eroded drops. ‘There arc a few houscholds only along the
canal. This canal is, therefore, proposed to be improved with lining using ce-
ment concrete in most of the reaches, The length of the canal to be improved is
about 1 km consisting of upper reaches of 0.75 kin and lower reaches of 0.25
km as shown in Figure 3.4.1.

3.4.3 Irrigation Water Reqguirement
{1y  General

Irrigation water requirement is estimated by using daily rainfall data and
climatological data in accordance with the proposed cropping pattern consisling of double
cropping of upland crops.

[rrigation waler requirement is estimated for comparing the irrigation water demand
with water resources and preliminary design of irrigation canal system. The estimate is
carricd out on 10-day basis in accordance with the following procedure.

(a) To cateulate potential cvapolranspiration from climate data.

(b) To estimate consumptive use of water by multiplying potential evapotranspira-
tion by crop coefficient. )

(¢} To estimate effective rainfall from daily rainfall.

{d) To calculate net irrigation water requirement deducting tiic cffective rainfall
from the estimated consumptive usc of water.

(¢} To calculate irrigation water requirement taking irrigation efficiency into ac-
count,

(2) Potential evapotranspiration

Potential evapotranspiration was eslimated by the modified Penman method from
the chmatological estimate mentioned in Section 1.1.3. The [ollowing table shows the es-
timated potential evapotranspiration.

Potential Evapotranspiration estimated by modificd Penman Method

Jan, Feb. Mar. Apr. May Jun. Jul. Aup. Sep. Oct. Nov. Dec
Mgeta
40 40 37 28 25 24 24 28 35 41 44 42

(3)  Water requirement for land preparation prior to upland crop planting

No water application is considered for land preparation of upland crop cultivation,
since the loam dominates in cropping area is not so hard even under the dry condition.

{4)  Crop coefficient and consumptive use of watet

Crop coefficient adopted for estimating irrigation water requirements is shown in
the following table. Consumplive use of water by crop is calculated by multiplying the
potential evapotranspiration by the crop coefficient.

Crop Coefficient
Crop Grow. Stage 1 2 3 4 5 6 7 8 9 100 it}

Upland Crops 0.60 0.60 076 080 090 095 105 1.00 090 0.70 0.50
One growing stage = 0 days
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(5) tlfective rainfall and net irrigation water requircment

Tn order to estimate effective rainfall utilized for crop growing, daity rainfall data
for 10 years from 1975 10 1984 of Mgeta rainfall gauge, of which code is 973715, located
in Mgeta area are used.

Effective rainfall is estimated by daily water balance in a root zone of upland crops
on the assumption that :

(a) irrigation water is applied at the time when water content in the root zone of
upland crop reaches specified minimum water content.

(b} also when the water content in root zone becomes more than the field capacity,
the excess water over the field capacity is not utilized for plant growth,

The minimum water content in the root zonc is 45 mm supposing that the
minimum water content nearly cquals to the wilting point, which is gencrally
about 90 mm/m in medium textured soit and that root zone is 50 ¢m, although
it differs from kinds and growing stage of crops. Upper limit in root zone is a
product of field capacity and root zone. The ficld capacity is assumed to be
210 mnvm considering that medium o coarse textured soil is dominant in the
arca. Root zone is 50 cm. Thus the upper limit in upland crop area is 105
mm. Available moisture contents is then 60 mm. Water cxtraction patlern is
different in root zone. Generally, upper layer is bigger than lower one in water
extraction by plant. Thus upper layer reaches to the wilting point faster than
lower one. Considering the different water exlraction pattern, it is assumed
that irrigation water is applied at 70 % of total available moisture; 42 mm is
extracted from the rool Zone.

The relation between rainfall and effective rainfall on 10 day basis are prescated by
the following equations obtaincd by least square method from the effective rainfall calcula-
tion results.

ER=06R

ER :effective rainfall (mm)
R :rainfall {mm)

Net irrigation water requirements are calculated by the above equations fron: crop
consumptive use of water plus percalation loss.

(6) {rrigation efficiency

To account for losses of water incurred during conveyance and application to the
lield, an efficiency factor should be included when calculating the project irrigation water
requirements. - The irrigation elficiency is subdivided into conveyance efficiency, ficld
canal efficicncy, and field application efficiency. The conveyance efliciency is the ratio
between water received at the headworks and that released to the tertiary canals. The field
canal efficiency is the ratio between water received at tertiary canal head and that received
at the inlet of the block of fields. Fictd application efficiency is the ratio between water di-
rectly available to the crop and that received at the ficld inlet.

The conveyance efficiency (Ec) is assumed to be 0.9 under the conditions of con-
tinuous supply with no substantial change in flow with canal lining in most of reaches or
pipe line.~Field canal efficiency (Eb) is assumed to be 0.75 in consideration that field
canals are carthen-made running very steep slopes. The field application efficiency (Ea),
0.7 is taken for upland crop irrigation.
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The irrigation cfficiency (Ei) is concluded as follows:

Ei == tic Iib Ea == 047

(7 Iirigation water requircments

Irrigation water requirements are caleutaled by dividing crop water requirements by
irrigation efficicncy. The calculation resuits are shown in Table 3.4.1 on 10 day basis.
The following figure shows the second biggest diversion water requitements on 10 day
basis, which nearly correspond 1o those in five year return period, as well as the averages.

Unit Diversion Requirement
090 :
‘3 080 L o Diversion requircment in Syear return perioc
5 s Average diversion requircment
= 0.70 ﬂ i w
=
% 0.60
5 0.50
B _ I
£ 0.40 '
8 1
'z 030
5
5 0.20
0.10
0.00 i1
e 8 5 5 & £ 3 @ & 8 2z ¢
S P s £ = 2 - :’E w © 2 QO

Monthly average diversion discharges are shown in the following table.

Mean Unit Piversion Requirement

{Unit: litrefsec/ha)
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Scp. Ocl. Nov., Dec.
030 0.16 009 004 007 0.13 028 009 004 030 042 0.3

The above figure indicates that diversion water requirement is high even in the
rainy scason in case of the drought year, in which rainfall is usually erratic. Peak irriga-
tion water requirement is estimated at 0.8 litre/s/ha in December.

(8) Design canal discharge

Conveyance system consisting of a semi-closed system pipe line in the Mzinga
system and a lining channel in the Mindu system is designed to supply water on 24-hour
basis. The design discharges of the conveyance system are a product of irrigation arca and
the peak irrigalion water requirement. The prospective irrigation areas are 14 ha in Mzinga
system and 16 ha in Mindu system. Therefore design discharges are 11 litre/s for Mzinga
conveyance canal and 13 litre/sec for Mindu system,
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Offlakes te be provided on the conveyance canals will commands one hectare or
less. Water diverted from offtakes runs or can not avoid to run along steep slopes. Con-
sidering both silvations and casiness in water management, design discharge is fixed to be
the stmall amount as § litres/sec.

3.4.4 Diversion Water Requivement and River Discharge

According to the obscrvation of river discharge and hearing to the inhabitants, the
Mindu river has a discharge of 30 to 40 litre/sec in July and August but the flow decreases
as it passes through the dry scason and reaches 10 to 15 litre/sec in November, 1tis how-
ever still almost sufficient for irrigation and domestic use under the condition that the lim-
ited water is efficiently utilized. As for the Mzinga river, it has a discharge of 50 to 60
litre/sec in July and August at the planned diversion point, also decreases usually up to 20
1o 30 litrefsec in late dry scason, of which amount depends on the river diverted to
Nyandira village area as welt as physical and climate conditions. During the mid-dry sca-
son, to Nyandira village arca, which is a ncighbor of Langali village in addition to the
Langali arca the Mzinga river water is diverted through a smalt channel running along
contour line at an high altitude as 1700 m for supplementing the shortage in Nyandita vil-
lage. On this occasion, if the basin of the Mzinga river suffers from the shortage,
Nyandila viltage side must decrease the diversion amount in accordance with the request
from the Mzinga river basin beneficiaries. The cropping arca in the Mzinga river basin is
about 40 ha, which is equivalent to 20 to 30 litre/sec in irrigation water requirement at the
river level including our proposed mode! development arca. Thus the water resources are
judged to meet to the irrigation water requirements in the most of the scasons. Only the
late dry season in a drought year is exceptional case in which careful water management is
required for efficient use of limited water.

3.4.5 Drainage Requirements and Flood Water Discharge

Drainage in the meahing that excess water is smoothly drained from cropping fields
without serious damages in the fields is very important in Mgeta scheme, since the arca is a
steep sloped area suffering from soil crosion with heavy rainfall intensity suggested by the

following probability daily rainfall.

Probability Rainfall in Mgeta

Return Period Probability Daily Rainfall (mm/day)
By Thomas By Hazen
20 200 185
10 178 167
5 152 144
2 102 102

Data: Station code 973715, 18 years daiy rainfall from 1975 to 1984,

In such a area, it'is important for soil conservation to mitigate the concentration of
storm water and to disperse it, from which point of view, soil surface should be covered
with green vegetables in mid rainy season and stoping fand should be terraced as much as
possible. Also from the drainage measures point of view, expected welted perimeters of
every small drainage ways should be covered with vegetation, which increases the rough-
ness of the welled perimeler and prevents soil erosion, and water plunging points should
be formed so as to cfficiently dissipate water energy within the plunge pool, which itself
should be protecied with gravel and cobble stones against water erosion. '

- Flood discharge from mountainous area

The peak flood discharges of the Mzinga river and the Mindu river are estimated by
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the following rationat formula.

Qp=1rA/36
where, Qp peak ftoed discharge (m¥/scc)
|- runoft coefficient, 0.7 is adopled.
roo rainfall intensity over a period equal to the time of concen-
tration
{mmvhr)
A catchment arca (km?),

2.4 km? in the Mzinga river and 2.7 km? in the Mindu river

The rainfall intensity, it is estimated by the following Kadoya and Mononobe
cquations.

(= C A022 (o035
r=(R24 7 24) (24 / ()23

where, t : the time of concentration
(min. for first equa. and hour for second equa.)
: coefitcienl of the time of concentration,
= 350 for mountainous area
catchment arca (km?)
: effective rainfall intensity during the time of concentration
(mnvhr)
R24 daily rainfall {mm)

z» O

The probability flood dischargea are as follows,

Probability Flood Dischaige at Intake Site
{Unit : m3/scc)

Mzinga river Mindu river
20 year probability flood 19 24
S0 ycar probability {tood 22 25

3.4.6 Engineering Design
The project works consist of improvement of both the Mzinga canal and the Mindu
canal.
(N Mzinga canal system
The pipeline system consists of an intake, pipes, contro! stands, and outlet valves.
(a) Intake structure
The intake site is very steep and large stones mesh with each other. Water
flows and leaks down the gaps and crevices among such large stones. These
crevices and gaps are filled with stones and cement mortar and then a small
weir made by wel stone masonry is built between large stones.
The intake structure will consist of an inlet wall, a head race channel, and an

overflow stand. The inlet wall will play a role to prevent the head race channel
from entering excess water. The head race channel will be of open type and
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{b)

lead water 1o the pipe line. At the end of the head race channel, the overflow
stand will exist. The stand divided into two rooms. The upsteceam room is a
sand trap pond and clean water overflows the partition wall to the downstrcam
room. The downstream room is a inlet box to the pipe line. The pipe inlet is
cquipped with a steel mesh screen o prevent pipe from entering obstacles and
an inlet valve.

Pipe line

The pipe will be a PVC (polyvinyi chtoride) pipe in principle. The diameter is
determined to be 100 mm so that the velocity becomes less than 2 m/scc,
which is generally overall allowable velocity as an overall system. The PVC
pipe is buried in earth about 50 cm below the ground surface. At the points
where the pipe line bends, a thrust block made by concrete is provided. At the
scction where the pipe can not be buried due to rock formation, steel-made
pipe will be provided without buried. The control stand will be provided every
50 m head difference. The stand is equipped with a float valve. Water level in
the control stand riscs to a certain level, the valve is automatically closed and
when the water level lowers, the valve is opened and water enters 1o the stand.
On the way of the pipe line, outlet valves will be provided at an interval of
about 100 m. The primary dimensions of the pipeline is summarized below:

Pipc  Kind of type: VP

length : 1.3 km
diameter : 100 mm
Control stand : 5 nos.
QOutlet valves : t3 nos.

Water released from an outfet valve is led through a smalt earth channel to
cropping ficlds or water can be fed by a viny! hose atlached to the outlet.

(2) Mindu canal system

(a)

(b)

Intake

The existing intake site is steep along the river course and as the same of the
intake of the Mzinga system, large stones mesh with each other. Water flows
or leaks down the gaps and crevices among such stones. These crevices and
gaps are filled with stones and cement morlar and then a snrall weir made by
wet stone masonry is built between large stones.

The intake structure will consist of an inlet wall and a head race chanuel. The
inlel wall will be provided to protect the head race channel against the river
flood and atso to prevenl it from entering excess water. The head race channel
will be of open type and lead water to the subsequent canal. Even if the inlel
wall is existing, some cxcess water enfers into the headrace channel. Thus the
headrace channel will be furnished with a side channel spillway in a length of
15 m so that some excess water entering the headrace channel can overflow the
side channel spillway and return back to the Mindu river. In order to protect
the headrace channe! from the erosion, the headrace channcl will be covered
with concrete including the side channel spillway stope to the Mindu river.

Canal

Mindu canal Funs mostly atong the counter line having a gradient of 1/10 to
1/50 in first reaches from the intake to the peint located at about 750 m point,
where the Mindu canal meets a small valley having a very steep longitudinal
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gradient of about 1/3. This vallcy is utitized for transporiation of water to the
lower patt of the area. At the point immediate after the valley crosses an exist-
ing road, a diversion works consisting of a small weir and an intake will be
provided on the valley o receive and divert water coming down the valley to
the right. Then a canal running along the road is improved in the length of
abount 250 m. At this 250 m point, it meets to a small channel branching off
from the Mindu canal at a 668 m point. Total length of the Mindu canal to be
improved is estimated at 1 km.

The canal will be reshaped and lined with cement concrete with small cobble
stones. Cobble stones are planted into the lining concrete to increase the
roughness cocfficient of canal wetted perimeter. The gradient of the canal is
determined in the range from 130 to 1750 so that the design velocitly becomes
less than 70 % of the hydraulic critical velocity. The basic dimensions of the
canal is 0.25 m in width, 0.3 m in height and 0.5 : 1 in side slopes.

Offtakes will be provided at an interval of every 50 to 100 m where the canal is
enlarged 1o 0.5 m and deepened to 0.5 m in the length of 3 m. The offlakes
wili be simply formed by cutting the canal bank by 15 ¢m in widih and 20 cm
in depth protected in the surface by cement concrete. Where water diverted
from offtakes falls down along a very steep slope, a first point changing from
the stcep face to the gentle terrace will be improved and protected with cobble
stones and cement mortar so as to dissipate the hydraulic energy.

Drops will be provided on the canal (o dissipate hydraulic energy. The drops
are designed to have a fall of 0.5 to 0.8 m and the total number of drops re-
quired is estimated at 34,

3.4.7 Operation and Maintenance

(n Operation

{@)

(b)

Opcration of Mzinga system

In order to steadily take water from every outlet valves, the extent of outlet
valve opening should be examined through field experiment after completion
of the construction works. Once the allowable maximum opening extent is
fixed, water can be diverted from every outlet valves at any time within the al-
lowable extent of the valve opening. Every time, the outlet valves should be
closed immediate after attaining the water supply. At night time, when nobody
is watching, all the outiet valves should be ta the closed position.

Operation of Mindu system

The Mindu canal conveys water on 24 hour basis. The required discharge is
only 13 litre/sec even al the peak time, It is, therefore, recommended to con-
stantly divert water at the discharge of 13 titre/sec at the Mindu intake point ex-
cept for the peried of mid eainy season; March and April and maintenance pe-
ricd in October. During these periods, the intake should be closed. From the
Mindu canal to field ditches, water should be diverted on rotation basis among
offtakes on the Mindu canal in accordance with predetermined irrigation diver-
sion schedule.
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(2) Maintenance of facilitics

(2) Maintenance of Mzinga system

(b}

Major maintenance works are as follows:

- To periodically inspect the intake and the pipeline system from the point
of obslacles and sand deposits in the intake overflow stand and the con-
trol stands and from the point of the erosion hazard along the pipeline
system.

- To periodically remove floating debris from the front of the inlet and
sand deposits from the oveiflow stand of the intake.

- To repair the crosion portion on the right of way of the pipeline if any.

- To stop the water supply and repair the pipeline as soon as possible, if a
leakage point is found.

Maintenance of Mindu systeim

- To cut weed and trees from the right of way of canals cspecially from
lining portions at least twice a year.

- To heighten depressing portions of canal embankment with earth mate-
rials.

- To repair the erosion portion on the right of way of canals with locally
available materials and cement. ‘ '

In the annual maintenance period, the intake is closed and alt water in the canal
system should be completely drained and dried up. Major maintenance works
during the maintenance period are as follows:

- To remove deposits from canal insides. :
- To repair eroded and damaged portions of canal insides.

3.5 Plan of Community Development and.
Reinforcement of Farmers’ Organization

The basic objectives of the community development and reinforcement of farmers’
organization are to increase farmers’ crop production and improve farmer’s living stan-
dard. The major concepts to consider for achicving these objectives are as follows:

)]

2)

Steengthening of WUGs

GOT has worked out as a basic policy that the irrigation system should be

‘maintained through the beneficiaries participatory approach. In accordance

with this policy, the irrigation facilitics rehabilitated or newly constructed by
the project should be managed by the farmers themselves. After the comple-

tion of the project, it can be expected that the irrigation systems in the schemes

will be improved and expanded considerably. To maintain successful and
sustainable O&M of the schemes, it is essentially needed in advance to
strengthen the existing WUGS or to establish new WUGs.,

Close Link_agé between WUGs and Village Govemnment

~ Basically, the existiﬁgIWUGs' in the schemes have been organized indepen-

dently without any legal advantages given by the village government. How-
ever, in fact, WUGs have greatly benefited from the village govermments. The
village government has two roles; onc as the government administrative organ
and the other one as the representative of the village community. The village
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government is responsiblc for encouragement of all the village socia-cconomic
activitics including agricultural production, education, health, social welare,
culture, ete. The farmers always follow the decision of the village govern-
ment, beeause its decision is made not only by the village administrative gov-
ernment but also as a representative of the village community. Itis therefore
recommended thalt WUGs should establish more closer linkages with theie
own village communitics.

3} Strengthening of Government’s Supporting Services to the Farmers

To achieve sustainable farming and O&M of irrigation systems of the farmers,
there is still the need for a lot of continuos supporting services from the vari-
ous ageneies concerned. It should therefore be required (o strengthen those
supporting agencies to be involved in the farming and O&M as well as the
WUG’s activilics.

4y Encouragement of Participation of Women in Irrigation Development

‘The project will propitiate reactivating of crop production, marketing of farm
inpuls and products, post harvest, transportation, social services, ctc. To-
gether with the above, village women will have many opportunities to join
these activities. In (his context, fanmers’ organizations should play an impor-
tant role on encouraging those opportunitics.

3.5.1 Water Users’ Group
(1) Objectives of WUGs

‘there is one exisling WUG in each system. These existing WUG has a very loose
organizational structure which consists of only one leader and no managing committee.
This WUG is reptaced to a new WUG which has various functions including marketing
and credit, etc.

The main objective of WUGSs which is to operate and maintain the irrigation facili-
ties. 1n addition, marketing and credit services are also included in the WUG’s objectives.
The farmers in the schemes arc confronted with various problems such as difficulties in
marketing and high prices of farm inputs. In order to increase their agricultural productiv-
iy, it is crucial factor to improve the agricultural supporting services such as marketing
and credits, as well as the rchabilitation of irrigation facilities. For the improvement of
such supporting services, it is proposed to establish an organization having function of
such supporting services like that agricultural cooperative in each scheme. In the project
areas, there are following two ways for the establishment of such organization from the
standpoint of institutional development:

(a) Agriculiural cooperatives having function of agricultural supporting services
are cstablished in each village related to the irrigation scheme. In this case, a
village have two organizations; i.e., WUGs which are responsible for O&M of

irrigation facilitics, and agricultural cooperative handling agricultural support-
ing services.

(b) WUGSs cover not only O&M of irrigation facilities but also the agricultural
supporting services. Namely, WUGs having both functions of O&M of irti-

gation facilities and agricultural supporting services are established in each vil-
lage. :

In the project arcas, it is proposed to take (b), taking the following reasons into
consideration. The activities of WUGs and agricultural cooperative should be linked
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closcly. The farmers will cultivate crops according Lo an irrigation schedule decided by
WUGS, then supporting services such as credits and farm inputs should be supplied on
time in accordance with their cultivation schedule. In case of unitary erganization, those
tinkage can be taken casily.

The members of WUGs should be the beneficiaries of the irrigation schemes, and
its membership should be given to beneficiarics, irrespective of their gender.

2) Proposed Grganization and Activities

For the organizational structure of a WUG, two alternatives of Type-A and -8
were studied, as shown in Figure 3.5.1. Both types have almost same structure, and the
difference of two types is as follows:

1} Type-A is for the small projects having less than 100 farmers, and the farmers
link directly with the exccutive comnuittee.

2) Type-B is for the larger projects over 100 farmers. In this type, the farmers
are divided into scveral sub-groups by cach irrigation block or each village,
and each sub-group links separately with the executive committee. A sub-

group clects a representative who is the member of the executive committee of
WUG.,

Although the adoption of these types is entrusted to the farmers, il is recommended
that size of a farmers' group shoutd be less than 100 farmers, so that one of the prime re-
quirements to activate WUG is “face to face”communication among the exccutive commit-
tee and the farmers. The number of farmers in the existing Mzinga and Mindu WUGs are
estimated to be 60 and 46, respectively. Taking the size of both WUGs into account, the
Fype-A is proposed to them.

4 :: )
General Meeling

e : . ~
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The proposed WUG consists of the following four (4) components; i.e.. (i) gen-
eral mecting, (i) executive committee, (iii) audit, and (iv) service sections including O&M.
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agriculture, marketing and credit, and women’s group, Each sub-group has also a sub-ex-
ccutive conumiliee and scrvice sections of O&M, agricullure, marketing and credit, and
women's group, and is responsible for WUG’s activities within the sub-group’s area, In
addition, an irrigation group is organized by cach tertiary block base, and each group elects
one block leader. All of the WUG’s activitics are carried oul through these block leaders.
These main functions and activities arc as follows:

)

2}

L)

General Meeting

The general meeting is held at least annually, and has the following main ac-
tivities:

Election of the members of executive committee and auditor,
Acknowledgment of the result of auditing,

Acknowledgment of the annual management plan and budget,
Determination of the amount of irrigation service charge,
Revision of the irrigation service charge,

Revision and cnactment of articles and by-laws,

Specific items requested from the members and committees, ctc.

]

Executive Commiltee

The executive committee is comprised of the following members; Chairman,
Vice Chairman, General Sccretary, Treasurer, and several members who are
representatives of the service sections. In the case of Type-B, several repre-
sentatives of sub-group are included as the commitiee members. In addition,
one or scveral porters who are volunteers are appointed in the commiltee in or-
der to make close communication among the members and between the com-
mittee and the farmers. Main tasks of the commiltee are (i) to prepare annual
management plans and budget, (ii) to instruct and supervise activities which
are implemented by the service sections, (iii) to manage complaints and
grievance from the farmers, (iv) to arrange and appoint volunteers employed in
service scelions (v) to manage accounting and general affair, {vi) to coordinate
with other agencies and associations, and so on. The committee members take

part of portion of these works. The regular meeting is held monthly for im-
plementing these activities,

Service Sceclions

Under the instruction and supervision of the executive commitlee, the routing
service works are implemented by the following four sections; (i) O&M, (ii)
agriculture, (iii) marketing and credit, and (iv) women’s group. These sec-
tions employ several volunteers, and these main activities are as follows:

(a) O&M Scction

3

Preparation of irrigation schedule,

Operation and maintenaince of irrigation facilities,

Listimation of imrigation service charge,

Management of communal works such as canal ¢learing and mainte-
nance of farm roads,

Security service for irrigation facilities, etc.

(b) Agricultural Section

- Transmission and notification of information for extension imple-
mented by YEOs and officers in the DALDO’s oftice,
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Information scivices for new farming practices and varicties,

- Arrangement of farmers’ meeting on agricultural extension,
Providing machinery scrviccs,

Promotion, arrangements and leading for group farming such as co-
operative control of pests and diseases, transplanting and harvesting,
ete.

!

{c) Marketing and Credit Section

Implementation of cooperative purchasing and shipping,
Storing arrangements of farm inputs and products,
Agricultural credit services,

Exploitation of new marketing channel, ete.

At the public meeting held in July 1997, farmers stated that marketing of
products should be handled by individual farmer (sce Attachment 1). Tn
coincide with their intention, marketing of products is excluded from the
cooperative activitics.

(d) Women’s Group

Promotion for women’s agri-business and coltage induslry,
Promotion for homestead development,

Improvement of social welfare and health care,

Educating activitics on home cconomy and management, elc.

4y Audit Scction

Although the registered farmers’ cooperatives should have the auditing of the
authorized organizations like COASCO, it is proposed that 8 WUG has an
auditing system in addition to the above official anditing. Namely, an audiling
section or commillee, which consists of several valunteers (beneficiaries), is
established apart from the execulive commitiee. This section always check the
WUG’s accounting including collection of ISC, and reports those results at the
gencral meeting. .

(3) Irrigation Service Charge

Irrigation Service Charge

 All O&M costs of irrigation facilitics are covered by the irrigation service charges
(ISC) collected from the farmers. The amount of 1ISC is estimated by each WUG, and in-
cludes the following items. In order to minimize the labour cost, it is proposed that main-
tenance works should be carried by the farmers’ communal work which is widely adopted
among the existing WUGs.

(a) Operation cost .

(b) Maintenance cost .

(c) Replacement cost of facilitics and equipment

{d) Collecting cost (transportation cost of collectors and treasurers)

The proposed collecting procedure of 1SC is as follows. ISCis collecled after each
cropping scason. All members of the executive commitiee and furrow commiltee collect
ISC directly from the farmers, and collected amount are deposited immediatcly in WUG’s
bank account. For the collecting of [SC, the members make gioup consisting of 2-3
members, and they do not collect it alone. The treasurer manages all these transactions,
and auditors should check their collection. The collectors (members) should issue receipt
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to the farmers, and treasurer colleets those copies.

Proposed Collecting System of Irrigation Service Charge
;- Depasit within 1-2 days I
Treasurer, Chairman, Vice Bank Account )
Chatrman & Secretary o
- Receipt ‘ f Hand over within a day

Members of the Bxecutive Commiitee /
Furrow Committee

Recelpr ij Cotlect afier each season
Famners
N [ fooners ),

Auditors

To achieve a good progress on colleeting of 1SC, it is recommended to adopt the
following punishment rule and incentive to the articles and by-laws.

1) To the farmers who are rot able to pay on time, WUG fines thein some per-
centage of total ISC per month during the non-payinent period.

2) When farmers pay full amount and on time, some percentage of its full amount
is reimbursed to him as an incentive,

The executive committee is responsible for management and operation of 1SC. For
the payment of O&M, there are two types. One is the recurrent costs such as operation
and management costs, and the other is for the costs of emergency and specific O&M
works. The former is paid by the treasurer after approval of the chairman, vice chairman
and the general secretary, as a toutine of the WUG’s works, For the lalter, a commiltee
meceting is held to asses its necessity and released its fund to such works.

Annual Membership Fees

With the exception of O&M costs for irrigation facilities, costs necessary for
WUG’s supporting activities such as marketing and credit services are covered by annual
membership fees collected from the farmers. These costs include personnel cost for lead-
ers of WUG, transportation cast, and expenses for stationery such as pencil and notcbook.
Itis recommended that the WUG” leaders are volunteers work with no wage or salary,
though this matier should be decided by the farmers at the WUG's general meeting. The
leaders of existing WUGS are also volunteers. Thus, the costs for management of WUG
excluding the O&M of facilitics are only transportation and stationery mentioned above,
and it will be no nced to collect a fot of membership fees from the farmers. The annual
meibership fees are collected by the same system with the irrigation scrvice charge.

(4)  By-laws of WUG

A standard article and by-laws of WUG have been prepared by the Department of
Cooperative. But this is for the general cooperatives, and articles necessary to WUG
which is responsible for the O&M of the project are not included at atl. Although this
standard arlicles and by-laws are adopted basically to WUG, it is necessary to enact sev-
eral new articles. These are listed below.

(2) Farmers who use irrigation water from the project should be member of
WUG.

{b) WUG has the right to collect ISC from the beneficiaries who received irriga-
tion services from WUG, and the beneficiaries have the duty to pay its 1SC to
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WUG.

(c) WUG inflicts a punishment on the beneficiarics who vse irrigation water and
facilitics illegally and are not able to pay 1SC.

(d) The beneficiaties have the duty to parlicipate in the communal works on O&M
which are planaed by WUG.

(¢) The tenant beneficiaries have a right to join WUG with the clection to the ox-
ccutive members, and are in duty bound to pay 1SC and membership fees, in-
stead of the owner beneficiarics.

(5) Registration and Water Right of WUG

As authorized farmers’ organization, WUGSs should be registered at government
agencies. There arc two ways for this registration. One is registration at the Ministry of
Home Affairs and the other is MAC. In Tanzania, the organizations are classified into two
types; “Association” and “Cooperative.” The former Ministry handles the registration of
“Association”, and the latter is for “Cooperative.” It is proposed that WUGs established in
the Scheme are registered at MAC which is responsible for supporting services 10 such or-
ganizations.

WUGs should also take water right after registration. The Regional Water ¥ingi-
neer has handled the registration of the water right. The DALDO’s office carries out nec-
essary guidance and supporling services to WUGs for taking water right.

(6 Trrigation Mecting

The production activitics of crops are closely linked with various agricultural sup-
port activities including extension services, machinery services, supply of farm inputs,
credit services, elc., which are implemented by the Goverament and private sectors, and
all these should be coordinated with the farming. In this context, it is proposed to hold an
irrigation meeting under the presidency of WUG. The meeting is held before each crop-
ping scason, and consists of the following members:

(a) All farmers (beneficiaries),

(b} Members of the executive committee of WUG,

(¢) Officers of DALDO"’ offices (DCO, DEO and DIVEQ),

(d) Officers attached to the scheme (VEO and Irrigation Technician),

(¢) Meinbers of village government (Village Chairman and Viflage Executive Ofti-
cer), and

(f) Banks, NGO and private sectors such as owner of farm machinery and dcaler
of farm inpuls.

VEO and Irrigation Technician make necessary support to hold this meeting by
WUG. In this meeting, the following items are discussed among the attendance. Bascd
on the result of these discussions, WUG requests to the retated agencies for the necessary
support services.

1) Recommended crops to be cultivated in the season,

2) Cropping schedule including land preparation, sceding, harvesting, elc.,

3} Irrigation schedule, and

4) Required quantity of farm inputs such fertilizers and agricultural credits, and
those supplying periods, ete.

All farmers confirm the irrigation schedule through this meeting, and WUG com-
mence to manage imigation facilities and agricultural supporting services after the meeting.
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)] Rural Credit Facilities

At the initial stage of the Project, the Tarmers need a considerable amount of toan
for purchasing farm inputs. However, almost no agriculturat credit is found in the project
arca at present. To overcome such situation, the following three credit systems are pro-
posed to the schemes.

1} Group Loan System Administered by the Water Users” Group

Layout of the Group Loan System and Procedures

The purposc of the credit system proposal explained below is to provide loans
to the farmers who will need them in order to purchase farm inputs required at
the initial stage of the Project. The proposed system is bascd on a group loan
system, which will be managed by WUG; this system not only covers agricut-
tural credit but also encompasses markeling and technical guidance. This
credit system is directly related to the marketing system proposcd in the next
scction.

The figure below shows the outline of the proposed credit system:

Outline of the Group Loan System

s
[ Bank ! )
Loan request & ALump-sum Loan for
by WUG!] |repayment farm inputs
farmers’ group by group V(Bank cheque) Eormi
Farm inputs
I WUG/Farmers' Group P Inputs
(Bi(lﬂkff Supp} 1S
Loan request J Repayment puirchase)
by individual by cash Farm inputs
farmers {Loan in kind)
Farmers
o Y

The loan procedures to be followed under the system are as follows:

i) The loan is limited only to the purchase of farm inputs, and its ceiling
amounl is set depending on the type of crops.

it} To receive a loan, the farmers have to form a group and select a rep-
recsentative. The members of such group are jointly and severally re-
sponsible for repayment of the loan for defaulters.

i) Farm inpul requirements are estimated by the group together with the
required loan amount. At this time, the extension officer gives tech-
nical guidance such as recommended fertilizers and agro-chemical to
be used. : :

iv) The bank provided provides a loan for the group on a lump sum basis
or dividing it into two portions. Then the group purchases farm in-
pults in one lot.

v) The bank provides the loan amount only to the suppliers of farm in-
puts, and the group receives farm inpuls in kind from the suppliers.
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2)

3

In this way, the group and its representative do not need to deal with
cash money, except for the bank check to be issued to the suppliers.

vi) The representative collects the toan payment amount for each farmer,

and repays it to the bank in a lump sum. The bank docs not collect
the loan payment amount from individual farmers.

Requisites for the Group Loan Operation

i) One prerequisite for the functioning of the credit system is that the
WUG and the farmers themselves must thoroughly understand the
credit operations invotved in the system. They must also be able to
carry oul the procedures for obtaining the loan and have managerial
and accounting knowledge for administering and monitoring the re-
ceived loan.,

i) By-laws concerning the operation of the loan groups must be formu-
lated with the agreement of all members and they must be formalized
by the DALDO. The by-laws must specify the rights and duties of all
members and the penalties in case of defavlt.

i) The bank must lecture the WUG about the specific banking proce-
dures to be followed for obtaining and repaying the loans. The
training of the WUG on adniinistration of the loan could be done
through the VEQ who must have been previously trained either by the
bank providing the loans or by a hired specialist assigned for that
purpose.

iv) The bank should grant a loan to the WUG with an interest rate lower
than the normal market rate; this is because the WUG will take care of
the administrative operations of the loan i.c., distribution, follow-up,

and collection of the funds, lowering the operational costs for the
bank.

Revolving Loan System

WUG collects a considerable amount of share from the members, and fends its
money lo the farmers at an interest rate lower than the market rate. The repay-
ment amounts from the farmess are deposited in the WUG’s account, and
WUG finances the farmers again. Surplus from the revolving loan goes to
payment to the investor,

The Ndung irrigation project in the Kilimanjaro region has such revolving loan
system. The cooperative of the Ndung project consists of 147 members, and
has collected the share amounting to TSh. 147 mitlions (Tsh. 10,000/member).
Based on these funds, the comercial commiltee organized in the cooperative is
providing toan services to the farmers. It may be possible to introduce such
loan system to WUGS to be established in each scheme. The merit of the re-
volving loan system is a lower interest rate than the market rate.

Mutual Aid Credit Associations
Although the above system is (o be applied for duly organ'izcd groups regis-
tered with the MAC, it is important and necessary that the farmers must have a

simple credit organization like the one denominaled “rotating-funds credit as-
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sociation,” This type of credit organizations which are more modest in pur-
posc than the system above explained, aims to provide the associates with
funds to cover needs not necessarily for production purposcs bul also for
emergencies or consumption purposes. ‘The implementation of these associa-
tions will help to “cducate” the farmers on using mulual aid mechanisms,

The rotating-funds credit association could be formed by 20 members from
which an association head is selected and who is in charge of the administra-
tion of the systen.

The members of a rotating-funds credit association, by means of monthly fixed
depasits decided by all members, make up a communal fund from which cach
in turn withdraws certain amounts at regular intervals. The assignment of
these sums can be made through a “lottery” system or decided by mutual
agreemend among the members. The deposits and withdrawals continue until
cach member has received the agreed standard sum of money. The duration of
the associations may be unlimited or pre-determined, further, the association
¢an be open or closed, in the sense that it admits or does not admil the entrance
of new members or the departure of existing ones.

Penaltics for defaulting must be established in the rules governing the associa-
tion. These rules must be clearly defined and enforced. The peers’ pressure
plays an important role for the enforcement of the rules.

At present, the CRDB has stopped implementing a credit system with simifar char-
acteristics as the group loan system mentioned above. However, the CRDB would be in-
terested in supporting the above proposed system if the farmers involved in the system are
those who are producing in irrigated lands. If no group loan service from CRDB is avail-
able, it is proposed to introduce the revolving loan system managed by WUG. In this
case, it will be needed to employ a permanent staff for handling revelving toan.

By implementing these credil systems explained above, the farmers would have the
benefit of accessing credit in an organized way,

&) Marketing System for Agricultural Commoditics

The figure below shows the layout of the proposed marketing system.

Cooperative Purchasing and Group Loan

Tedhical Guidance
DALDO & Distribution of L Technical Guidance |
Cropping Catendar
Leciure | ! | g
Banks on Lo Loan Disbursement §§ Bark
................... e P .g..,..- S Lt_:
63 L [ - g
Farmers | Applgra?c;ndForm = g IOquvanon HHarvestmg I_ F
&5 g
............ Irl e TANSAN oA T Y M— |
’ : Distri- -Lean
Explana- Coltection of Prep. of Pur- Storing
WUG ton |l Puchasing [rlApplication Ly chas; (Storage 1af BB Sonection
Meeting Order Form Order ) Tnpudts syenhg e
....... v} R e
Suppliers | Selting / Transport I (Dealers)
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The system requires an cfficient coordination among the DALDO office, the bank
granting loans to the WUG and the farm inputs’ sapplicrs. The flow of activitics for the
proposed marketing cum credit system is as follows:

(a) The DALDO office will provide technical guidance on the inputs to be pur-
chascd and how to use them in a proper way. Also must distribute the crop-
ping calendar adequate for the farming arca. Previous of the reception of the
farm inputs from the supplicrs, the DALDO office through the VEO will pro-
vide technical guidance on cultivation and harvesting.

{b) The bank granting the loan, together with the suppott of the DALDO witl held
an explanation mecting with the WUG where the system will be described and
explained. The WUG will also receive a leeture on loan procedures by the
bank’s staff.

(¢) After deciding to adopt the system, the WUG members will determine the loan
anount to be requested to the bank based on their inputs’ requirements. The
WUG then prepares the loan application and delivers it to the bank. At the
same lime, the WUG will contact the inputs’ supplicrs and present their pur-
chase list. The bank will make the disbursement directly to the inputs’ sup-
plier.

(d) The suppicr will prepare the inputs’ order for a timely deliver. After the bank
makes the loan’s disbursement, the supplier will transport the inputs to the
storage facilities specificd by the WUG.

(e) After receiving the inputs, the WUG should distribute immediately them (o the
farmers.

(f) The WUG collects the moncy for repayment to the bank from its members af-
ter harvesting. The WUG will be in charge of delivering the repayment to the
bank.

For the selling of farm products, a cooperative shipping managed by WUG will be
recommended as onc of the countermeasures for improvement of the present marketing
problems like low farm gate prices. However, at the public meeting held by the Study
Team in July 1997, farmers have disagreed to this cooperalive shipping of products, and
they want to have individual shipping by each farmers. In accordance with their intention,
the products are sold individually by the farmers.

(9 Facilities of WUG

The facilities necessary for the activities of WUG are an office building (50 m2),
motorcycles (3-5 nos), and tools (shovels, hoes, etc.) for maintenance of the canals. All
necessary administrative works including typing, printing, communication, etc. should be
supported by the offices of DALDO or Division Extension Officer {DIVEO).

3.5.2 Women’s Participation te Development

* The project will contribute to energize those activities related with crop production,
marketing of farm inpits and products, post-harvest, transportation, community services,
etc. In parallel with such economic and social development in the rural area, women will
have the chance 10 join in these activities. On the other hand, it is expected that the eco-
nomic and social development is activated and accelerated by the women’s participation.
The following points will be proposed for the women’s pacticipation in the development
Process.
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1) Appointment of women’s leaders in the executive committee of WUG in order
to encourage greater patticipation of women in public affairs,

2) Establishiment of women’s group and encouragement of value-added process-
ing of crops by these women’s groups in order to improve their employment
opportunities, and

3} Encouragement of livestock farming including portly, sheep, goats, cte. by the
women’s groups.

WUGs should play an important role in promoting these activitics, and the DAL-
DO’s office should provide necessary guidance to them. The eslablishment of women'’s
group is proposed in both WUGSs as mentioned in Sub-section 3.5.1 (2). A represeatative
of the women’s group joins the cxecutive commiltee as its committee member, and partici-
pates in all WUG’s management. The VEOs conduct supporting services to activate them
in cooperation with the village government.

3.5.3 Training Program for WUG

Both WUGs in the scheme should be strengthened through forced training pro-
gram. In addition, officers and front line staff below district level should also be trawned
and enough skilled on O&M activilies, through provision of intensive training program.
They still have not cnough experience and knowledge on the O&M of irrigation systems.

For those training, a wide scale program will be introduced. Namely, the training
program is implemented not only to the farmers and the staff below district level, but also
to the senior officers involved in O&M and the people in the village including, Village
Chairmen, Village Executive Officers, elder people, informal rural leaders in villages, be-
cause O&M by WUG nceds a lot of cooperation and supporting services from them.

The DALDO’s office is responsible for the conducting of training program. The
training program is divided into four (4) courses depending on training contents and
trainee’s cducational background; i.e., Course-A, -B, -C, and -D. The details are shown
in Table 3.5.1, and suinmarized as follows:

Proposed Training Courses and Trainces
Training Period ‘Trainces
Courses  {day)
Course-A 2 - District Commissioncr, District Executive Director, District Administrative Officer.
- Senior officials of the offices of RALDO and DALDO and the Zonal Trrigation Oftice.

- Senior officials of the offices involved in WUA's activitics (District Water Engincer,
_District Community Devetopment Officer, District Cooperative Offtcer, eic.).

Course-B - 5 - Oft|c1a1s involved in O&M (Zonal lmgalion OI'!u.c RALDO and DALDO's ofllu. s,
Division Extension Officer, DCO).
- thlaog extension officer and irfigation technician to be a!tachcd to the project,
IMCL'S, Ie\el lrammg to leaders of WUA galc keepeh and key l’arrmrs .
Course-D 2 - anlagc chairman, VJlIagc executive office, chairman of ward councrl ward cxecutive
office, ¢lder people, informal rural leaders in the village, leaders of women's groups, ete.

The Course-A is for senior officers involved in WUG’s activities; the Course-B is
for officers of the Zonal lrrigation Office, RALDO’s and DALDO's ofﬁces and DCO’s
office; and the Course-C is for farmer’s level training mcludmg leaders of WUGS, gale
operators, etc. The courses-D is conducted only 10 the people in the villages related to the
projecis. The training contents consist of O&M and WUG’s management including agri-
cultural supporting services, but some other contents such as new agricultural extension
system and promotion of the women in dcvelopmenl are also included in this training pro-
gram, because the officers and the people involved in strengthening of WUG should have
those basic knowledge. The lecture is made visually by the use of overhead projector,
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cte., and the training should be implemented intensively during the implementation period
of the project.

In addition to the above training program, the following training are proposcd:

D

2)

Special Training to VEOs and Yreigation Technicians: Before the implementa-
tion of the project, VEOs and Trrigation Technicians to be attached to the pro-
jeet dispatch to KATC (Kilimanjaro Agricultural Training Center) for level-up
of their basic technical knowledge.

Yollow-up Training to WUG: The DALDO’s office implement occasionally
follow-up training to WUGs according to the necessity for improvement of
their management. The DALDO’s office always monitor all WUG’s activities
through VEQs and Irrigation Technician, and prepare necessary training pro-
gram for them.

3.5.4 Reinforcement Plan for Agricultural Extension Services

(1)  Training Programme for Reinforcement of Agricultural Activitics

Through and after the project implementation, the agricultural extension services
should be promoted for the improvement of the present agricultural productivity in the
scheme. Subjccts to be reinforced are listed up considering the current situation, and fur-
ther the following order of priority is given, viewing the points of farmer’s technicat and
financial capability as well as emergency degree;

First priorily

a)

b)

Dissemination of proposed farming practices

Farmers are aware of shortage of knowledge concerning proper utitization of
fertilizer and agro-chemicals. 1t is necessary to disseminate proper utitization
of fertilizer and agro-chemicals. Further, proper practices of land preparation,
sowing/planting, cte. should be also transferred, in order to improve the cus-
rent situation,

Promotion of proper water management

1t is, of course, important to effectively wtilize limited amount of water re-
sources. All the beneficiarics should be aware of critical stage which water is
nccessary for plant growth, and further proper amount of irrigation should be
manifested, considering characteristics of crops and diseases/insccts. Espe-
cially, it should be recognized that Club Root Discase is easily expanded vnder
the wet soil condition.

Second priority

a)

Improvement of soil fertility

In Mgeta scheme, the soils developed in the steep stope have a shallow effec-
tive depth, course texture; and then high soil erosion is appeared in steep area,
It is necessary to sustain the increase the crop production and protect crops
against insect and disease, based on the improvement of soil fertility. As com-
ponents for improvement of soil fertility, it is recommendable to consider re-
duction of plant residues to soil, application of compost and/or green manure,
introduction of leguminous crop for nitrogen fixation, etc.
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b} Implementation of soil conservation

Grasses play an important role in stabilizing sloping arcas. Species like
Napier/Elephant grass (Peanisctum Purpureum), Guinea grass (Panicum
Maximum), elc. grow vigorously and are ideal for soil conservation propertics
for control of soil erosion. Further they are good sources of fodder for pig
and other livestock.

Third priority
a) Adoplion of improved tools

Normally, farmers have used big knife which is called “Panga” for multi-pur-
pose, ¢.g. weeding, digging hole, tree cutting, etc. Considering the work ef-
ficiency, it is imporiant to adopt proper tools for specificd work.

b} Promotion of pig rearing

Considering improvement of soil fertility, it is necessary to adopt more com-
post which is made from pig dung and plant residues.

Subjects in the group of the first priority should be carricd out to expect the fapid
appearance of benefil from the project. Currently, farmiers concerned have been facing to
some constraints which decrease the agricultural productivity and further deteriorate the
quality of farm producis. Accordingly, subjects in the second priorily arc also expected
for the improvement of the current situation, however a great deal of inputs and time might
be required. Regarding the subjects in the third priority, it is necessary to arrange some
additional input in future, from the financial and technical points of view.

It is proposed to concentrate the implementation of the subjects in the first priority
in order to improve the current situation. Additionally, it would be expected to include the
second priority to grade up the improved situation. While, subjects which are ranked in
the third priority are recommended to be achieved under long-range approach, therefore
they are excluded from the building-up programme for the agricultural extension services.

Training programme be provided into the target group such as farmers concerned
and frontline extension staffs (DIVEO and VEOs), in order to build up their skills and
knowledge on refevant farming practices as shown in Tables 3.5.2 to 3.5.4. Outlinc of the
training programme is described as follows;

1) Approach for training and education to farmers concerned
a) Field training in demonstration plots and farmers’ fields

Based on the period of each farming practice of crops as shown in Table
3.5.2, ficld training programnie for farmers will be conducted in demon-
siration plots to be managed through the project implementation, and fur-
ther, in farmers’ fietds after the project implementation. This training ptan
wifl be managed by VEOs of Langali and Bumu villages under overall
support of District Agriculture and Livestock Developmeit Officer’s office
(DALDO’s office), as shown in Table 3.5.3.

In principle, farmers should promote their capability on farming practices
in collaboration with each other, based on the close communication and
long term inslitutional building. Therefore, farmer's group is required to
be organized each ircigation system, that is Mzinga and Mindu irrigation
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systems. FHach farmer’s group will be provided ficld training which is
shown in Table 3.5.4.

Each farmer’s group should be self-goveraing and group member wiil sc-
lect a leader, This leader should be a aggressive farmer who is interested
in advanced farming practices and improvement of their living standard,
further he has to 1ake care of other members.

b) Ficld tour to advanced arcas

[t is important to inspect some areas in which farming technologies are ad-
vanced, in order to enlighten and educate farmers. For instance, Lushoto
in Tanga Region is preferable inspection place for cabbage and other per-
ishable crops cultivation, while Mbeya in Mbeya region is also recom-
mendable place for potato cultivation.

2) Approach for training and education to DIVEOs and VEOs (sce Table 3.5.5)
a) Workshop

Extension frontline staffs of DIVEQO and VEOs are required to be trained
through periodical workshop. Through workshop, purpose and proce-
dure of the project implementation will be enlightened, and further proper
method on dissemination of advanced farming technotogy and monitor-
ingfreview of the training programme should be {ectured to them.

Through and after the project implementation, frontline staffs will discuss
the results of monitering and review concerning the procedure of the
training programme. As a result, training programme and guideline of
proposed farming practices should be properly modified.

b) Field training through and after the project implementation

Through the implemeatation of the demonstration plots, frontline exten-
sion staffs will be enlighteded proper farming practices and theory of crop
cultivaiton. Furthermore, monttoring and eveluation, yield analysis, water
management, etc. are also guided to the frentline cxtension staffs. In
principle, VEO has responsibility of management of demonstration plots
and DIVEOQ assists that management, In order to effectively show farmers
the results of the demonslration plots, the plots will be required to be set-
tled at more than two places in the scheme. Guideline for proposed farm-
ing practices could be prepared in order to carry out effective field training
for farmers, based on the findings and results which will be obtained
through the implementation of demonstration plots.

After the project implementation, VEQ will be required to coordinate the
field training for farmers. Through the field training, the actual trial and
dissemination concerning proposed farming practices, yicld analysis, wa-
ter managemenl, eic.will be cornducted by VEO.

1t is proposed that the implementation of the training programme mentioned above
for the relevant target groups be managed and monitored by the Agricuitural Coordinating
Committee which will be established as a new organization for the Project. Organization
and terms of reference of this committee are elaborated in Section 4.2,
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(2)  Suppotting Services by Relevant Institutes

Rescarch centres and other institutes concerned such as MATI, LITI, SUA,
TOSCA, Special Programime of FAQ, ctc, are identificd to support the extension services
from technical point of views under NAEP 1L That is, those institutes have carricd out
various training programmes, seminars and workshops, in order to support the extension
activitics of NAEP 11. Depending on the future situation, the following supporting ser-
vices to the Project will be expected to be carried out by those relevaat institutes, in order
to lead a successful implementation of the Project;

a) Technical support from the on-going project concerning on-farm sced produc-
tion,

b} Education and training for farmers and extension staffs, concerning theory and
methodology on specified topics through the regular progranmuine.

¢} Implementation of farming systein rescarch approach.

d)} Identification of insects and diseascs.

In order to widely disseminate the information concerning improvement of living
standard in rural area, communication activity has been offered by the Zonal Communica-
tion Centre (ZCC) which was decentralized from the former Farmers Education and Pub-
licity Unit. Under the NAEP I, ZCC has function to conduct various support services of
extension services by means of mass-media, andio visual aids, etc. as follows;

a) Poster, leaflets, booklets: These tools are useful to support the extension ser-
vices by VEOs.

b) Audio visual aids: These tools are useful to supplement the effect of study
tour, residential courses, etc. Moreover, it is indispensable to support the lec-
ture and practices in MTS and BMW as auxifiary material.

¢) Mobile extension service: It seems that there is the most useful tools for the
disscmination toward a mass of villagers. Additionally, this too! also has a
function as recrealional facility.

Accordingly, il is expected that information of extcasion services be disseininated
to the Proejct arca by menas of the functien of ZCC.
3.6 Environmental Conservation/Protection Plan
3.6.1 Environmental Impacts Assessment

It Mgeta scheme Area, it is identified that the environmentally susceplible elements
have been, more or less, affected even under the present condilions with the negative im-
pacts due to “high annual increment of both human and livestock population”, “high en-
crgy consumption chicfly of the forest resources”, “rural poverty and low educational
conditions”, “unconsolidated rural health and sanitation service facilities”, ete.

The negative impacts to be brought by the proposed project implementation could
be classificd into “direct impacts” and “indirect impacts.”

I} Dircct Environmental Impacts

The following two environmental impacts have been pmntcd out as direct im-
pacts of the proposed development.

(@) Increment of water-bone epidemic disease risks;
It is foresecable that the hydrological regime in the scheme arcas would be
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(b

changed to a large extent, i.c. appearance of wide impounding area (in
case of paddy growing season) through irrigation practices, and accord-
ingly, divessification to a new ccological conditions. With such change of
ccological conditions, the negative impacts would arise as an influence of
the water-bone epidemic diseases, such as Malatia, Bilharzia Schistosomi-
asis, etc. due (o population increase of vectors. Thus, in the implementa-
tion of the proposed project, particular attention shall be paid to this con-
cern.

Agro-chemical impacts and water contamination;

Utilization of chemical fertitizers and agro-chemicals is essentially nceded
for maintaining the agriculiural production at a high level. Thus, in using
those inputs, special attention should be paid to the fact that the toxic
chemical elements from those inputs will surcly be accomulated into the
soils and excessive one contaminate water quality to a certain extent. Ac-
cordingly, those chemical efements bring a risk to human health as well as
the natural cco-system especially for the aquatic species in the area.

2) Indirect environmental ilmpacts

The indirect impacts which would be brought by the project implementation are
the following two aspects:

(a)

()

Deforestation and/or degradation of vegetation

When the development target is successfully achieved and accomplished
activation of the agricultural production, the present living conditions
could be up-graded, and consequently, encigy consumption per houschold
will largely be increased to a high level. This means that deforestation
and/or degradation of vegetation will be accelerated due to increment of the
el wood demand becanse of no alternative fuel sources in the rural area.

Misgivings of social conflict

Although it shali be studied more precisely duc to delicate issues in interest
amongst the rural inhabitants, a social conflict on water rights, land own-
ership and tenure system, right of irrigable land occupancy, etc. is onc of
the misgivings in this scheme areas since the land and waler resources in
each scheme arca have been mostly used to a maximun extent up to pre-
sent.

3.6.2 Action Plan for Mitigation and/or Elimination of Negative Impacls

In order to eliminate or miligate the environmental negative impacts in a satisfactory

and successful way, the following measures are recommended as the basic approach to an
environmental protection-cum-conservation means in implementation of the proposed pro-

Measures for Mitigation of Direct Negative Impacts

(a) Influence of water-bone diseases

The following practices are generally accepted as the most practical approach to
eliminate andfor mitigate an influence of water-bone diseases in Mgeta Scheme
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(b)

Area.

- Periodic cleaning of the irrigation and drainage canals and drying up
these canals during the agricultural off-scason so that it can be got out
the habitat available for the vectors and intermediate hosts of discases as
well as cut off the life-cycle of the causative agents of discascs, cffee-
tively.

- Consolidation of the sanitation facititics in the village area. ‘This is also
essential for cutling off the life-cycle of the causative agents of discases,
effectively and successfully. As far as consolidation of the sanitation
facilitics is conceracd, it shall be based on a national and/or regional
health service program, and all the design conditions which might be
applicd to the proposed sanitation facilities should comply with that pro-
gram.

- Utilization of the agro-chemicals for directory controlling the vectors and
interinediate hosts habitat, immediately after drained out ihe irrigation
water. This practice is, however, limited to only a small extent where
such vector or host habitat are concentrated, i.e. empounding in small
depression with in the paddy field, dead water in canals, cle.

Agro-chemical impacts and water contamination

As for the water contamination problems due to utilization of chemical fertiliz-
ers and agro-chemicals, it is essential to prepare a standard guideline and ad-
vice farmers how to use agro-chemicals, safely and satisfactorily.

In order to eliminate and/or improve the accumulation hazard of toxic chemical
clements in the drainage canal system, introduction of an “organic farming
practices” is crucial. It is also essentially needed to organize the irrigation bean-
eficiaries into water users’ co-operatives, and then, establish the plant protec-
tion cum sanitation control functions within the co-operatives. Leading such
conumunal work is the essential bases not only for encouragement of the bene-
ficially participatory approach to the project, but in fact, promotion of a sus-
tainable development of the agricultural development.

(2) Measures for Mitigation of Indirect Impacts

(a)

()

Deforestation and degradation of vegetation

To properly maintain the present forest and vegetation against the negative im-
pacts causcd by fuel wood collection, it is necessary to make precise-cum-fair
demarcation and allocation as well as limitation of the development area, etc.
on the open forest, and set up by-law for collection of fuel wood. Afforesta-
tion program is the most essential cum practical way for conservation of the
vegelation, therefore, it must be incorporated into the implementation schedule
of this project.

Social conflict in land and waler utilization
To eliminate the social conflict in land and water utilization, it is essentially

needed to enforce the village act, and more over, empowerment of the leader-
ship of the village community societies.
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3.6.3 Monitoring Plan

The proposed monitoring plan wilt work to verify the effectiveness of mitigation
measures mentioned above, therefore, it should be carried out over the entire lifc of the

project.

The major items of the environmentat monitoring shall consist of the following:

Exccution of monitoring including compilation and analysis of the data accu-
mulated and preparation of appropriate periodical reports and haison with the
other agencics concerned,

Evaluation of the monitoring data and identification of unexpected environ-
mental effects,

Formulation of countermeasures to mitigate the unexpected negative effects,

Cooperation with the Project Office or other agencics concerned with inple-
mentation any countermeasures or remedial measurcs required,

Originally, exccution of the monitoring should be carried out on the 4 items which
were the subjects of EIA, This plan proposes for Direct Negative Impacts which have the
baseline data.

() Influence of water-bone discases

(a) Disease vectors

(b)

©

Mosquitoes and the snail vector for Bilharzia have to be monilored periodically
in order to establish effective vector control measures. New benchmark for
this monitoring might be needed in the scheme arca where the hydrological
regime would be changed with this project.

Hygienic condition

The control water-borne diseases in irrigation scheme can be successful if ade-
guate and acceptable sanitation facilities for excrela disposal are provided and
used. Monitoring of this condition in all scheme is very important. This will
be done by taking inventory of sanitary facilities every year and check whether
there is an increase in the availability such facilities. 1f no increasc has been
observed, proper measures should be taken by the village governnient together
with the village health workers to further educate the villages on the importance
of the issue and enforcing by laws where necessary.

Community behavior

In all of the villages visited during the study, it was observed that most of the
villagers have the habit of washing and bathing in canals and rivess. This habit

~ contaminales the water used for domestic purpose and therefore spreads waler

(d)

borne diseases. This should be monitored by village health workers. 1f the
situation will persist, the village authority should take action by introducing
by-laws controling such activities.

Prevalence of endemic diseascs

Monitoring the occurrence frequency of endemic diseases will indicate the ef-
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fectiveness of control measures of discases undertaken and be able to revise, if
necessary, the adopted strategies; activities and resourees allocations according
to results of the monitoring.

(c) Water supply

It was noted during the field sarvey that most of the visited villages in the
Project Area use conlaminated or untreated water from traditional irrigation
canals and rivers which leads to diarrhea diseases. Therefore, monitoring wa-
ter quality should be undertaken, The samples should be taken at least 3 points
for cach scheme and twice per year.

2) Agro-chemical impacts and water contamination

Spraying agro-chemicals from the air result not only in the treatment of the target
ficlds but also of the surrounding area, as the mist of the chemicals will be carried down
wind. Much of the poison end up in the soil and also in open water bodics. hrrigation
canals and water courses in which fish live are also affected. Some of the chemical will
reach the target organism e.g. crop pests.

However, not only the fish that will be affected by the contaminated water but also
people that are drinking or use that water. Therefore, moniloring programs will be essen-
tial to find out whether the water, the soil, the fish and plants from the sprayed fields con-
tain restducs of active ingredients of the particulac biocides applied. It will be necessary to
determine the amount accumulated in these four ilems and therefore, control their accumu-
lation to levels of toxic to users and the environment.

{2} Monitoring items
Waler

When toxic biocides end up in the waler, it becomes contaminated. They kill
aquatic species that would be beneficial to people and also accumulate Lo toxic
levels, which are harmiful to human health. Moniloring the accumulated con-
centrations will help control of the negative impact of the applicd.

Soil

Much of active ingredients of biocides applied for crops enter the soil. Some
of this poison can be absorbed and fixed by the soit particles temporarily and
later get into the food chain where it may accumulate to toxic levels. Monilor-
ing of the accumulation is required to avoid their danger to humans, animals
and plant life as well as soil fertility.

Fish

Pesticides toxic to fish end up in the water, they kill fish that cat undesirable
insects. The surviving surveying fish may have accumulated toxic levels of
active ingredients of the chemicals applied which in turn when people consume
the fish continue to accumulate in the human body and may reach toxic levels
which are harmful.

Vegetables

Long persisting chemicals applied to vegetables active ingredients may accu-
mulate in the plant tissues to high levels, resulting into harmful health effects to
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those who consume the vegetables.
(b) Meihodologics

The methodology for each item is shown below:

Monitoring ltems Ingredients Lo be monitored Method ta be used

Water Organochiorineseg HCH, Gas-liquid chromatography
DO DieMrinandheptacetor |
Orgonophosphous {e.g. malathion)

carbamates dithiocarbanates synthetic

pyrcthoroids
Soil NH-N, Kjeldahl meihod
Copper (Cu), Sodium (Na), Sodium dicthy Idithiocarbamctes
Calsiwm (Ca) method, Atomic abserption
spectroscopy
Fish Organochlorineseg HCH, Chromatographic techniques
[DDT Diclddin and heptacetor - le.g. Gas: -liguid chromatography |

Orgonophosphous (c.g. malathion) | Thermic ditectors
carbamates dithiocarhanates synthetic |Flame photometrc ditectors
pyrethoroids Spectrophotometric method
Vegelable NH-N Organochlorines ¢.2. Kicldaht method

HCH, DDT Dicldrin and heptacclor
Orgonophosphous (¢.g. malathion) I Kjetdahi method
carbamates dithiocarbanates synthetic
pyrethoroids

Soil over-richness | SA Kjeldahl method
CAN Kjeldahl method followed by
NPK cither a Name or atomic
absorption method
UREA Kjetdahl method
(NH4-N) Kjeldaht method
NHANO] Steam distillation method
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CHAPTER 1V IMPLEMENTATION PLAN

4.1  Construction Plan and Ceost Lstimale

4.1.1 Basic Consideration for Project Construclion

The project construction plan is formulated on the basis of the following consid-

eralions:

)

2)

4)

Construction works of the pipe linc system and the lining canal system should
be carvied out by a qualified civil work contractor.

Manpower construction methods will be principally introduced for all the
works, since the canals are very small scale and located on the steep slope
mountains. From the view point of the bencficiaries parlicipatory approach,
local people should be employed as niuch as possible.

Consulting cngincers should assist the Project office in the preparation of de-
tailed design and tender documents, and the tendering and supervision of the
construclion works.

As the most of the beneficiarics have to be reorganized for operation and
maintenance of project facilitics and the water management, a water manage-
ment expert and an institutional expert should be assigned from latter half of
the construction works for a certain period.

4.1.2 Construction Schedule

The construction schedule is shown in Figure 4.1.1. It includes the preparatory
works such as survey, design and tendering, and the construction works. In the
schedule, construction works are scheduled to be completed in one dry season.

4.1.3 Construction Plan

{1 Workable days

Construction work progress is much affected by rainfall.  Workable day for cach
morith is estimated based on the daily rainfall data of Bunduki rainfall station on the as-
sumption that the construction works are suspended in accordance with the following

conditions.

Daily rainfall depth Time to be suspended

{days)
5-10 0.5
10-30 1.0
30- 50 1.5
more than 50 2.0

The workable day is estimated at 275 days/year and if Sunday is deducted, it be-
comes 235 days / year. The workable day during the dry season for 5 months from June
to October is estimated at 134 days and if Sunday is deducted, it becomes 115 days.
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() Construction plan and method

(a)

(b)

Mzinga system

All the construction works except minor works are scheduled to be completed
during one dry season.  The weir portion of the intake will be constructed in
the mid dry scason, when the river discharge is the least.  The minor works
such as provision of ficld ditches from outlet valves to their fields will be exe-
cuted by bencficiarics following to the construction progress of the pipeline
works.

Construction materials such as PVC pipes, valves and  concrete materials,
concrete forms are transported by man power from the nearest point of the
traffic road. The average hauling distance of the materials is about | km.
Also, most of the works such as excavation, installation of pipes, backfiling,
concrete works, installation of valves are carried out by manpower. The
common {abors are employed from the local inhabitants.

Mindu system

All the construction works are scheduled to be completed during one dry sea-
son. The weir portion of the intake will be constructed in the mid dry season,
when the river discharge is the least.

Lining and concrete materials are transported by manpower from the nearest
point of the traffic road. The hauling distance is 600 m on an average.
Earth materials are obtained along the canal route.  Most of the works will be
carried out by man power.  The lining concrete is put on the reshaped earth
surface welted with water and stones are planted in the fresh concrete
immediate after the concrete is placed.  The lining concrete should be thick
paste having no shump.

4.%.4 Cost estimate

(1) Condition of cosl estimate

b
2)

3)

5)

6)

The exchange rate applied in the estumate is Tsh. 620 = US$ 1.00 = Yen 120.
The construction works will be executed on the contract basis.

Unit costs are estimated referring to the relevant price information for the con-
struction such as labour cost, material price and equipment hiring cost
collected from Regional Engineers Office in Morogoro, National Construction
Council and the general contractor.

No compensation is considered for land acquisition for project facilities.

Cost for the preparatory works is assumed to be 5 % of direct construction

cost. The preparalory works include temporary access, constiuction office and
staff quarters, etc.

O & M facility and equipment cost is estimated for operating the project after
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completion of the construction works. The facility and equipment taken up in
this cost includes WUG office, office equipment, and O&M tool .

7) Administration cost during construction stage is estimated on the basis of ficld
inspection needs of the executing govermment staff.

8) Engincering services cost to be required for the praject imptementation, includ-
ing establishment and reinforcement of WUGs, training on water managenient
and farming ,is estimated in accordance with the implementation schedule. "the
engincering services are assumed (o be undertaken for all the four (4) schemes.
Then the cost is allocated the cach of the schemes.,

9} Physical contingency is assumed to be 10 % of the direct construction costs.

10} Price contingency is assumed to be 3 % for the foreign and 17 % for local cur-
rency portions of all above cost items.

{2) Unit rates of major works

Labor cost, material cost, equipment and construction unit prices arc listed in Table
4.1.1 o 4.1.4, respectively.

{3) Estimate of direct constnuction cost

The direct construction cost is shown in Table 4.1.5 and 4.1.6 and sununarized
below.

Direct Construction Cost

{Tsly. million)

Mzinga canal system 380
Mindu canal system 22.1
Total 80.1

The direct construction cost includes general expenses and profil of contractors.

(4 O & M facility and equipment , Adwministration , and Engincering services costs

The O & M facility and ¢quipment cost is estimated at Tsh. 11.6 million as given
below.

0O & M facility and equipment cost
{Tsh. million)

Construction of WUG office 1.0

Purchase of Office equipment 0.5

Purchase of O & M Tools 0.1
Toial i1.6

The administration cost is estimated at 3.6 Tsh. million as given below.
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Administration cosl

(Tsh. willion)

Allowance of officers 31
Transpartation 0.5
Total 3.6

The engineering services fees are estimated based on the project implementation
schedule, on the assumplion that the engineering services will be undertaken for all the
four (4) development priority schemes. Then, the engineering fees for Mgeta schenie is
allocated according to the irrigation acca in Mgeta scheme o total area of all the four (4)

schemes. The costs are summarized as follow,

Engincering Services Fees

Enginccring services cost for all four schemes
Total arca of all four schemes

Irrigation area of Mggla scheoe

Enginccring services cost of Mgeta scheme

{Tsh. million)

(Tsh. million)

1,227
1,379
30
20.7

)] Construction cost

The constuction cost is sumimarized in the table below.

Construction Cost
‘Tsh. million)

Item Foreign portion  §.ocal Portion Total
Direct construction cost 54.4 25.7 80.1
Preparatory works cost 2.7 1.3 4
O & M facility and cquipment cost 0 11.6 11.6
Administration cost 0 36 3.6
Engincering services eost 26.7 0 26.7
Sub-total 8318 42.2 126
Physical contingency 5.4 2.6 8
Sub-total §9.3 44.8 134
Price contingency 3 16.5 21.5

Total 94.3 61.3 155.6

(&) Annual disbursement schedule

The construction cost will be disbursed in accordance with the implementation

schedule. The disbursement schedule is as foltow:

Disbursement Schedule ( Tsh. millioh)

1st Year 2nd Year

3rd Year

14.6 140.4

0.6

(7)  O&M costs

‘ The annual O & M cost after the construction works is estimated at 0.4 Tsh. mil-
lion at the rate of 0.5 % of the direct construction cost. Supposing that all the PVC pipes
and valves are replaced 25 years after the construction, the replacement cost is estimated o

47.5 Tsh. miltion.
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4.2. Implementation Schedule on Institutional Work
4.2.1 Executing Agencies related to the Project Implementation

The implementation of the Project is divided into three stages; (i) preparatory
works such as explanation mecting, (i) implementation of the Project including detailed
design, construction and strengthening of WUG, and (i) O&M by the farmers.  These
exccuting agencies would be as follows.

Agencies related to the Project Implementation

Developrment Stage Major Activities implementing Agencies| Main Supporting Agencies

1} Preparatory Public medting Zonal Irrigation Office | RAS, RPO, RALDQ, BC,
Work DALDO, RCO, DCOs, Village

Governpment & Ward Councils

D/ and construction | Zonal Trrigation Office

2) Project CEstablishment of re- | Village Government/  |RAS, RPO, RALDO, DC,
Implemien- organizaiion of WUG |Existing WUG DALDO, RCO, DCOs, Ward
tation - Land acquisition of Councils

right of way
- Land re-altocation

3 O&M of Iriga-|- O&M of facilitics WUG (Farmets) RALDO, DALDO, DCOs,

tion Faciliies |- Farming Village Governmen!

GOT has a restructuring plan of the Regional Govermment, and it is just on-going
in the Morogoro Region. The study on the project executing agencies was thercfore
made on the basis of the organizational structure of the Regional Government as of August
1997.

4.2.2 Organization for the Prgject Implementation

The Commissioner of Agriculture and Livestock Development (CALD) in the
Ministry of Agriculture and Cooperatives (MAC) would be the executing agency of the
Project. CALD would coordinate all activities of the relevant Government agencies and
regional administrative organizations in connection with the projects implementation. At
the regiona!l level, the Zonal Irrigatton Office in Morogoro Region under the Assislant
Commissioner for Irrigation, CALD would have direct responsibility for the project im-
plementation. The organizational structure of this office is presented in Figure 4.2.1.
The main tasks of the Zonat Irrigation Office would be listed as below.

1) Financial arrangements needed for the project implementation

2) Arrangement of staff necessary for project implementation

3) Public mecting with farmers

4) Collection of farmers’ request and review of the rehabilitation plan

5) Necessary supporting services 1o general meeting of village government /
existing WUG .

6) Exchange of agreement with the vitlage government / existing WUG for final
plan ,

7} Detailed design and construction supervision of all implementation works

The Zonal Imigation Office should implement not only engineering works but also
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the public meeting in accordance with the farmers’ participatory approach.  Namely, this
officc explains all of the plan and implementation schedule to the farmers at (the public
meeting before commencement of the Project, and takes their full understanding for the
developiment plan and farmers’ participation to the project implementation.

4.2.3 Organization and Schedule for Post-implementation of the Project

In order to achicve sustainable O&M of the faciliies and successful irrigation
farming, it is a prime requirement to steengthen WUG and agricultural extension services.
Those praposed implementation schedule are described hereinafter.

(n {mplementation Schedule for Reinforcement Programme of WUG

Al the irrigation facilities rehabilitated and expanded by the Project are managed
and maintained by the beneficiaries themselves.  In order to arcuse the farimers’ sense of
belonging and responsibility to the O&M of facilities, it is proposed to implement the Pro-
ject by the farmers” participatory approach.  The schematic flow of the organizational set-
up is shown below, and the details are presented in Figure 4.2.2.

é Construction Supporting Water Users' Group )
Agency Agencies
Preparatory : 1:
Works b? the 1q » Preparatory Works by the '
Execuling | gyyiew of Plan ' Existing WUG !
Agency ). Public Meeting i '
{Zonal - Exchange of - (gerqu! meeting - o
Irigation Agreement Vilage —”l . Lsmb!_a‘.:hmen;offlznd ah’om_::o; :
- comitilee and G OC CONMUHES
Oftice} Government [ 7, Exchange of Agreenment :
| - Sopporting ! l '
v ] '
' [
1
Agricuftural Coor- —— ] Ad hoc Committee for
dinaling Committee ! Establishment o Re- '
Project f?" gOVe"r‘i‘_ ' organization of WUG '
Implemen- ment's uPpo ing ' . :
tation Services - 1 Confirmation of :
s ! beneficiaries '
(OD& P " Regional g Preparaiory works for :
Const- Govémment 1 & ! establishment of '
ruction) oo WUG Land acquisition
LUCUION ae ¢ - ]
F) ol ay
7 Dislriéztc G&irggen! E 1 of right of way .
onal D¢, PN
iriigation 0CO. etc) 5 —
Office “ Establishment of WUG
iﬁ%‘:‘s ?er}g:?dhtgr L |0&M of Irrigation Faciliies and
the Project Agricultural Supperting
Activities by WUG
\ J

The Mgeta scheme consists of two sites; Mzinga canal in Langali village and Mindu
canal in Bumu village.  Although the existing WUGs established in these canals have a
long experience, their organizational structures are very loose, which consist of only one
leader and no exective committee, respectively. Therefore, new WUGs having various
functions proposed by the Project will be established in those canals,
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The organizational sct-up and strengthening of new WUGs arc implemented in
parallel with the detailed design and construction of the facilitics, and closely linked to-
gether. A ficst, the public meeting is held at each project site, and the Zonal irrigation
Office has (o fully explain the rehabititation plan to the farmers (beneficiaries), At this
meeting, farmers’ participation such as labour supply for construction works and supply
of local materials should be discussed with them. I addition, it should also be discussed
between them for farmers’ dutics to the project implementation such as land acquisition of
right of way and {and re-allocation which are implemented by the farmers themselves.

After the public mecting, the gencral meeting for the project implementation should
be held by the existing WUG in cach canal, which has attendance of all members of exist-
ing WUG. Then, the plan has to be acknowledged by the farmers with a full appreciation
of its contents.  The Zonal Irrigation Office and the existing WUG have to exchange an
agreement document for the plan after the general meeting.  The representative of village
government countersigns to its document.  The farmers’ duties should be mentioned fully
in this agrecment.

The Zonal Trrigation Office will commence the project works including ficld inves-
tigation, detailed design and construction, while the existing WUG will make necessary ar-
rangements for supplying laborers and tocal materials.  In parallel with these project im-
plementation, the new WUG shoukl be established in accordance with the proposed plan,
The existing WUG in each system should organize an ad hoc commitice for establishment
of new WUG.  This commiltee consists of feaders of the village government and existing
WUG, and has following activities. The District Conimissioner and Ward Councilor
provide necessary support to the village government, especially for the land acquisition of
the right of way.

a) Confirmation of beneficiaries
b) Land acquisition of right of way
¢} Management of farmers’ participation to construclion works
*d) Preparatory works for re-organtzation of WUG (including preparation of
draft by-laws and budget, receiving of candidate for leaders of WUG, ar-
rangement of first general meeting, ete.)

The ad hoc committee arranges the establishment of new WUG, and it should be
implemented until three (3) months before the completion of construction works.  The
DALDO’s office should commence immediately the training to WUG.  After the
construction, new WUG carries out the operation and maintenance of the facilities.  The
government’s agencies provide necessary supporting services for establishment and
strengthening of WUG.  Those major services are listed below.

DC/Ward Councilor
- Supporting land re-allocation and land acquisition

DALDO

- Supporting the village government for general meeting. _
Supporting the activities of the land allocation and ad hoc committees.
Training programme for O&M of irrigation facilities and WUG’s man-
agement including marketing, credits, etc.
- Technical supporting services for on-farm development.
- Overall engineering services for O&M of irrigation facilities

DCO

- Institutional improvement for WUGs.
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Main agency of the above supporting services is the office of DALDO.  The pro-
poscd organizational stracture of this office is presented in Figure 4.2.3. The supporting
services of Hic DALDO's offices are mainly implemented through the irrigation technicians
and VEGs who are attached to each schemes.

The DALDO's offices have to periodically monitor and evaluate the activities of
WUGs.  The data and results of the evatuation will be feed back to improve O&M and
agricultural production in the project arcas.  In addition, the DALDO's ofTices will make
necessary support (o scitle problems of WUGS observed through the monitoring, and im-
plement follow-up training to WUGs as the occasion demands.

(2)  Implementation Schedule for Training Programme of the Extension Staffs and
Farmers

Training programme for the extension staffs and farmers will be arranged by the
office of DALDO. ‘the implementation schedule is divided into two stages such as
through and after the project implementation.

Major activitics through and after the project implementation are summmarized as
follows;

(1) through the project implementation

- Preparation of the materials for training programme

- Implementation of workshop for the front-line extension staffs (DIVEQs
and VEQOs)

- Special training in KATC

- Tmplementation of demonstration plots for training of VEOs and
progressive farmers

(i) aflter the project implementation

- Ficld training and ficld tour for farmers concemned
- Implementation of workshop for the front-line extension staffs

The schedule on the monthly-based training programme through and after the proj-
cct implementation will be illustrated in Figure 4.2.4.  The agricultural extension activities
of DALDQO’s office are implemented under the powerfu!l support from the agencies con-
cerned which are TOSCA, MATIS/LITIs, Research Centees including Dakawa Research
Station, KATRIN, ete. and SUA.

3 Establishment of Agricultural Coordinating Committee

In order to effectively bring out the impacts of training programme and the gov-
ernment’s supporting services, it is proposed to organize an Agricultural Coordinating
Committee (ACC) in the Morogoro District Government, as shown in Figure 4.2.5.  ‘This
comimittee, whose terms of reference are attached hereinafter, will coordinate all of the re-
inforcement and teaining programme.

This committee is chaired by RALDO.  The activities of this committee will apply
the participatory approach of the farmers conceraed, in order to tead the sustainable im-

plementation of agricultural development. The organizational structure and terms of
refercnce for ACC are shown below.
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Members of the Agriculiural Coordinating Commitice

The Agriculturat Coordinating Committee consists of the following members;

1. RALDO - Chairman
2. REO - Member

3. Zona! {rrigation Office - Member

4. DALDO - Member

5. Farmers Organization(s) - Member

6. TOSCA - Member

7. MATK/LITIs - Member

8. Research Centres - Member

9. SUA - Member
10. Bistrict Extension Gfficer - Secretary

Terms of reference for the Agricoltural Coordinating Committee

The function of the Committee is summarnized as follows;

To monitor and evaluate the progress of project implementation, activities of

WUG and farmers, and study on necessary supporting services for further
development.

To coordinate all of the agricultural supporiing services

To monitor and review the agricultural supporting services, and provide
necessary advice to the agencies concerned :

To monitor and review the progress of agricultural training programme for
VEOQs and farmers

To hold periodical meeting of the Commiltee
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4.2.4 Staff required for Project Implementation

Prior to the implementation of the Project, the staffing of the Zona! Irrigation Office
and the offices of RALDO and DALIDO which are main supporting agencies of the Project
should be steengthen. The proposed staffing to be newly deployed for the project imple-
mentalion is as follows:

i} Agro-cconomistSociologist (Zonal Trrigation Office):
Prior to the implementation of the Project, an agro-cconomist/sociologist is
appointed in the Zonal Irrigation Office.  ‘The preparatory works including
meeling with farmers, collecting of farmers’ intention to the Project and guidance

to the general meeting of the village government are carried out mainly by this
officer.

i) Officer attached to the Project (RALDO’s office):
To make close coordination between the Zonal Irrigation Office and RALDO’s

Office, an officer attached to the Project is appointed as a representative of
RALDO’s Office.

ity [rrigation Enginecr and Marketing and Credit Officer (DALDO's offices):

In order to achieve sustainable O&M of WUGs and effective irrigation farming of
the farmers, supporting services for O&M of irrigation facilities and marketing and
credit are crucial factors, and the DALDQO's offices should play an important role to
provide these services to WUG.  Atpresent, the DALDO’s oftices have however
almost no specialist  for these sectors. It is therefore proposed to appomt an
Irrigation Engineer and a Marketing and Credit Officer in each DALDO’s office,
who have graduated from university or college and have a lot of experience on
these seclors.

iv)  VEOs and Iivigation Technicians:
At the filed level, itis also proposed to appoint a VEO in each village related to the
scheme and an Irrigation Technician (IT) in ecach scheme.  All necessary

supporting services by the DALDO's office are implemented through these two
officers.

The number of staff to be deployed in each office is summarized as below.  Itis
proposcd that the staff will be deployed before the implementation of the Project.

Proposed Staffing for Project Implementation

Position Present Sla_ff Increment
Required
1o Zonal Irigati [fice
Economic & Social Survey Section
Aygro Economist/Seciologist - i |
Qffice of RALDO
Project Coordinator - 1 1
Office of DALDO. Moragore
Imigation Engincer - { 1
Marketing and Credit Officer - i 1
Viltage Extension Officet and lrrigation Technician
(Project Site) VEO IT VEO IT VEO [T
- Langali Village i - 1 1% - 1
- Bumu Village 1 1 - -

*1 Covers two syslems. Lo :
VEQ: Village Extension Officer IT; Imigation Technician
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In addition, it is necessary to assign several specialistexperts, in order to train the

ahove government’s officers involved in the project implementation and the agricultural
supporting services (o WUGs and farmers.  Although these officers have a basic knowl-
cdge with some experience, it is needed to upgrade more thieir knowledge for the success-
ful and effective implementation of the Project. The experts required for this purpose and
their terms of reference are listed below

O&M Expernt

Preparation of O&M manual

Preparation of training materiats for O&M and fanmers” on-farm development
Training of officers involved in O&M and farmers’ on-farm development
Providing necessary advice for improving supporting aclivitics

Monitoring and evaluation of agricultural supporting scrvices for O&M and on-
farm development

Follow-up training of officers

Institutional Expert

Advice of establishment and strengthening of the govenunent’s supporting system
Preparation of manual for WUG’s management

Preparation of training materials for WUG

Training of officers involved in supporting services to WUG

Providing necessary advice for improving suppoiling activitics

Monitoring and evaluation of agriculiural supporting scivices for WUG
Follow-up training of officcrs

Agronomist / Agricultural Extension Expert - Technical advice for
preparation of training programme coordinated by DALDO

Technical advice for participation approach in the field training programme
Implementation of workshop for senior staffs (DALDO, DEO, RALDO, REO,
elc.)

Technical advice to the field training for DIVEO and VEO coordinated by DALDO
Technical advice to the field training for progressive farmers managed by VEO
Technical advice to the field training for gencral farmers managed by VEO
Technical advice for monitoring and review of the training programme and
extension services

Technicat advice for improvement of farming practices

Technical advice for preparation of guideline for proposed fanming practices

The assignment schedule of each expeit is shown in Figures 4.2.2 and 4.2.4.
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CHAPTER V EVALUATION OF THE SCHEME

5.1 Zconomic and Financial Evaluation of Kach Scheme
5.1.1 Economic and Financtal Evaluation Basis

The evaluation has been carried out based on the Project costs and incremental
benefits that have been estimaled in both a “with” and “without” project situations,
Economic and financial Internal Rate of Return (IRR) has been calculated for this
cvaluation to this evaluation. It has also taken into account the “capacity to pay” of a typical
farm houschold, annual O&M costs, and the amortization cost for the development fu nds”.

The net benefits coming from comparing the “with” and “without-project”
situations have been calculated for the “with” and “without-project” situations (see Table
5.1.1, 5.1.2, 5.1.3, and S.1.4 for financial and economic crop budgets used for the
catculation); then, using the net return for cach crop, the respective financial and economic
net benefits have been calculated.

The economic evaluation has been made based on the following basic assumptions:

1) The cconomic useful life of the Project will be 50 years.

2) Al prices are expressed in constant prices prevailing on August of 1997.

1)} Table 5.1.5 shows the financial and economic prices for inputs and crops used
in the cvaluation. Economic farm gate prices of fertilizers were estimated on
the basis of the forecasted world market prices for 2000 of the World Bank as
of July 23, 1997. For the economic evaluation, agrochemicals and packing
material have been valued at their finarcial prices; hired labour and machinery
or draught catlle have been converted into economic prices by applying the
standard conversion factor to (heir financial prices. Crops have been valued at
their financial prices.

4) The exchange rate at Tsh.620 = US$1, prevailing on August 1996, was used.

5) The standard conversion factor is 0.8.

6) Operation and Maintenance Cost has been considered to be 0.5% of the direct
construction cas!. Al the moment of performing the economic evaluation, the
OM financial costs will be converted into economic costs by applying the
standard conversion factor.

7) Contingencies, physical and price, have not been included within the costs for
the evaluation. ‘The price contingencies will be considered al the moment of
carrying out the sensitivity analysis by considering an increase of investment
costs of 27% (price contingency of 17% plus physical contingency of 10%).

5.1.2 Economic Evaluation
nH Economic Benefits

The irrigation benefits are primarily derived from the increased crop production
(incremental benefit) attributable to a stable irrigation water supply. These benefils are
estimated as the difference between the annual net crop production values under the
“without” and “wilh” project conditions.

The calculation of the economic benefits is shown in Table 5.1.6.

The net benefits accrue to TSh.14.44 miilion. |
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{(2) Economic Cosls

Praject costs broadly comprises direct construction costs, temporary works like
mobilization costs, construction of lodgings for inside workers, compensation to land
owners and crops, ctc., administration costs, and engineering services cosls. To obtain
the cconomic development costs, the development costs have been multiplied by the
standard conversion factor for those items where applicable (engincering services have
been valued at their full cost).

The total cconomic cost is TSh. 106. 1Smillion. Replacement costs are Tsh.37.97
million and take place in the 28th year since the start of the project implementation.

The O/M cost is TSh.0.32 mitlion per year.
Table 5.1.7 shows the calculations for the economic costs.
(3) Calculation of Economic IRR

Benefits increase 25% per year until reaching its full production target at the sixth
year, Table 5.1.8 shows the calculation of the EIRR for Mgeta scheme. According 1o
information received from the Planning Division of MAC, a project could be considered
acceptable from the ccononmiic point of view if its EIRR is above 12%. The EIRR for
Mgeta is 11.0% which is below the standard.
(4 Sensitivity Analysis

A sensitivity analysis was made to evaluate the soundness of the Project against
possible future adverse changes in the following three conditions:

i} Development costs increase by 27%;

i) Reduction of benefits by 10%;
iit) Combined effect of (a) and (b)

Table 5.1.9 shows the procedures for application of the sensitivity analysis,

The resulis of the calculation are as follows:

Sensitivity Analysis Result (Unit ;: %)
Cendition | Condision 2 Condition 3
EIRR 8.7 99 1.7

The increase of costs would have a higher effect than the decrease ‘of benefits on
the Project; however, the combination of the two conditions has a greater effect than when
cach condition is considered separately.

5.1.3 Financial Evaluation
(1) Financial Benefits
The procedure for calculation of the financial benefits are similar as the one used

for economic benefits with two variations: 1) farm gate prices have been used for all crops;
2) at the moment of calculating the net return of main crops, the financial crop production
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costs have been evaluated using market prices,

The net henefits acerue are TSh. 14,16, Table 5.1. 10 shows the calculation of (he
net benelits.,

(2)  IFinancial Caosts

The financial development costs are TSh.126.01 million. The OM cost is
TSh.0.40 million per year. Table 5.1.11 shows the calculation of the financial costs.

&) Calculation of Financial IRR

The FIRR for Mgeta scheme is 9.0%. Table 5.1.12 shows the calculation of the
FIRR.

(4) Expected Benefits for the Farm Houschold

To assess the expected financial benefits for the farm household, a farm economy
anatysis has been performed for the “without-projeet” and “with-project” situations. The
“without-project” situation is considered to be the same as the “present conditions”
situation. The analysis has been performed for the total average holding size of a
household, meaning that the holding sizes within the scheme and outside the scheme have
been considered. The Table below shows the results of the analysis.

Farm Economy Analysis (Uait: 1,000 TSh)

[ ] without Project |  With Project
| Average Holding Size(ha) | 089 0.30
- Within the Scheme Area] oy ~6.30
| - Outsidethe Scheme Arey 050 €50
Gross Farm Income B 341 _ 5336
ProductionCost 54 108
Net Farm Income 287 428
| Off-fasm Income 169 0
Total Inconie 1946 428
Living Expenditure 297 29
[TaxondDuties &4 6
Reserve (Profit) - 93X 125

The Project will bring about an increment of net reserve of TSh.32,000. The net
reserve of the “with-project” situation is 1.34 times the one of the “without-project”
situation. Based on the results of the analysis, itis possible to say that the farm household
is expected 1o be benefited by the Project,

The results above show that the net income hereby expected would allow the
farmiers to have funds to cover the capital fund for crop operation n the next year.
Morcover, the farmers could cover the charges for O&M works of the irrigation Ffacilitics
as well as annual amortization cost for the project cost, and enable them to obtain net
reserve thereafter deducting the maximum duties.

The net reserve amount for the scheme is enough to have an effect on living
expenditures in the sense that there will be more resources available to cover increased
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exepnditures which, in turn will raise the living standards of the beneficiaries of the Project.

(4) Capacily to Pay

To evaluate the Project from the point of view of the farmers, an average farm
budget analysis was made for each scheme with future projections under the “with-project”
conditions. The calculations arc shown in Table 5.1. 13 and a summary of the results is
given below. For purposes of the analysis, the hypotheticat situation of the beneficiaries of
the Project receiving a loan to cover the development costs of the Project has been
considered; thus, for the capacity to pay analysis, the cost of amortization of the loan has
been considered. The conditions of the loan are as follows: interest rate of 1% to be paid in
30 years; the amount used for the analysis represents (he annual amount that the houschold
have to pay to amortize the loan per year.

Capacity to Pay Analysis  (unit: 1,000 TSh.)

a) Holding Size (ha) 0.3
b) Gross Income 3
¢} Production Cost 78
d) Net Fann Income 255
¢) Income Tax 6
) OM Cost 4
£) Amoriization Cost 70
h) Net Profit

In case of d-(¢+f) 245
in casc of d-(e+f+2) 175

The results above indicate that the Project will bring about a great improvement to
the farm economy; the net farm income is high cnough to cover the production cost for the
next cropping scason, the O/M cost, and the amortization costs. Fig. S.1.1 graphically
shows the results of the analysis made above.

5.2  Other Development Impacts
$.2.1 Technical Aspects
(n Effect on transfer of technology

Local government staffs and farmers participating to the project through the design
and construction stages will have a big chance to obtain technical knowledge on design and
construction in small irrigation facilities, which are very useful for the operation, mainte-
nance and repair of irmigation facilities.

2) Improvement of drinking and domeslic water supply
By the provision of a permanent headworks and canals, farmers can take water

from the canals at any lime throughout a year even in mid rainy season, during which the

diversion points are usually closed or diverson devises are washed away by flood at pre-
sent.

D-H - 86



3 Demonstration effect

Successfully progress of the project implementation including the operation and
maintenance of facilitics and water management will enhance the incentive to introduce the
improved irrigation and drainage facilitics, O&M methods, and water management prac-
tices in the similar smallholder irrigation schemes.

5.2.2 Socio-economic Aspects
H Improvement of living conditions

The implementation of the Project will help the farmers to rely on themselves for
improving their production and living conditions after being provided with adequate agri-
cubtural infrastructure and conditions.

(2) Increase in employment opportunities

The Project will generate employment opportunities for unskilled workers during
the construction period. Most of the manpower will be supplied from the farmers in and
around the Project are. Moreover, workers will be able to gain experience and skillful-ness
in various working fields. The accumulation of experience and skills will be very uselul
for O&M work of the farmers. The Project will create a demand for tarm labour arising
from the increased farming activitics due to intensive use of the land resulting from year-
vound irrigation. It must be mentioned that during the construction period, the in-come of
some farmers could be decreased due to not being able to work in the fields where the
construction works are being carried out. Adequate measure should be taken to miti-gate
this potential ncgative effect.

3 Decreasing the out migration of young people to other areas

Young people after seeing the development and progress experimented by the aceas
benefited by the Project, could feel encouraged to stay in the region and dedicate them-
selves to agricultural activities. This will bring two positive effccts: onc is that the popu-
fation could be stabilized by decreasing the out migration of young people to other areas;
and the other is that by proving occupation to the young, the possibility of social problems
created by idle unemployed people will decrease.

G Incentive for adopling improved irrigation to other arca
With the completion of the Project, it could be expected that farmers in other agri-
cultural arcas as well as those in the Project area will become familiar with modern irriga-

tion and drainage practices and the incentive for adopting improved irrigation and drainage
practices will be greatly enhanced.

(5) Contribution to national food securily

_ The Project will increase the staple food production, i.e., rice, maize which will
contribute to food security. The Project will make il possible for Mgeta scheme to
contribute with 90 ton of cereal, 32 ton of beans, and 108§ ton of vegetables per year.
{6) Contribution to the regional economy

Once the project has fully accomplished its production target, it is expected that, at
1996 prices, the gross production value from the Mgeta Scheme will be TSh. 33 million
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per year.

N mpowenment of women

Women will be benefited due to the increased production activities making it pos-
sible for them to participate and share the Project’s benefits.  Due to the increased level of
mcome and improvement of production conditions, the farmers would be able to have the
money and time to be involved in activitics refated o education, culture, leisure, ete. which
will raise their living conditions guality.

5.2.3 Institutional Aspects

(H Model project for institutional development of irrigation projects in Morogoro re-
gion

In the Mgeta Division including 4 Wards of Mgeta, Tchenzema, Kikeo, and Bun-
duki, there arc many WUGs cstablished at each intake weir or branch canal. These WUGs
have a loose organizational structure. Although these WUGs are fuctionning well for
management of the present traditional irrigation system, it requires for those strengthening,
if they wish to increase more in their productivity through improveinent of water supply
and produciton environment. The development plan formulated in the Mgeta scheme cov-
crs not only engineering aspect but also institutional aspect, and includes various ideas to
attain sustainable O&M by the beneficiaries. Therefore, the implementation of this Project
would give a good effect as a model for the institutionat development of WUGs, In addi-
tion, the government officials involved in the implementation of this Project will have a lot

of knowledge and experience on institutional development, which are prerequisite maltter
for strengtheining of WUGs.

(2) Improvement of agricultural supporting activities in the rural area

The Project proposes formation of new WUGs., The WUGs will be provided
with an opportunity to conduct fruitful economic activitics. Furthermore, with the
achievement of a successful administration of the irrigation facilities, it will be possible to
expand their activities to many other fields bestdes water administration. The Project

proposes involve those groups in a credit and marketing system which will benefit all
members,

§.2.4 Kavironmental Aspects
(1y  Minimizing of negative impacts and mitigation of social conflicts

The eavironmental impact assessment pointed out that the Project would bring such
misgivings such as “influence of water-borne diseases”™, “water contamination by use of
chemical fertilizers and agro-chemicals”, “degradation of vegetation due to increment of
fucl wood consumption” and “social conflicts on utilization of the land and water re-
sources.” However, these effects could be mitigated through the application of an ade-
quate environmental protection plan- as the one previously mentioned. Moreover, the

negative impacts could be minimized without too much difficulty since all of the proposed
schemes are small sized.

The negative impacts mentioned above will be monitored periodically to confirm
the cffectivencss of the miligation measures. This will allow to idenlify potential dangers
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and adopt carly mitigation measures,

During the construction period, diverse consteuction detritus wilk reach the rivers
and traffic on the roads near or 1 the construction area could be interrupted. This will be
temporary disturbances that will pass away alter finishing the construction works.

() Reduction of conservation costs
The Project, through a rational use of water and land resources will make it possi-

ble to promote the conservation of those resources and, at the same time, will reduce the
costs of protecting them.
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CHAPTER VI. RECOMMENDATION TO PROJECT IMPLEMENTATION

6.1  Technical Aspects
(1) Barly implementation of the Project

Through the investigation and studies of Mgeta scheme, it has been conctuded that
the implementation of irrigation development in Mgeta scheme is technically sound and
cconomically feasible.  ‘The development wilt contribute (o a stabilisation and an increase
in the agricultural production under full irrigation condition, ensuring an increase in
farmer’s income and living standard, and creating employment opportunitics. It fas been
also recognised through the interview survey and public mectings (hat (1) the farmers in
Mgeta scheme area are looking forward to the implementation of the project and that desire
to positively participate in the implementation of the project and (2) they basically have a
capacity to make operation and maintenance of irrigation facilitics and proper water
management by themselves, although the proper technical supports through training and
guidance are required at the initial stage of the project operation. It is also expected that
the realisation of the project will surely have a considerable eftect on the other existing
irrigation schemes scattering over the Mgeta ward and the similar topographic areas.  Itis
recommended, therefore, to implement the irrigation development as early as possible.

{(2) Afforestation development

Afforestation development is a key factor to maintain the rural coninunitics espe-
cially to casure a steady supply of fuel woods near the communities and to make soil con-
servation on the very steep slopes.  For the development, the steep mountainous stopes
should be demarcated and the demarcated acea shall be strictly prohibited from using the
area for other purposes than afforestation and fuel wood development.

6.2 Institutional Aspects

In order to achieve successful and effective implementation of the Project, it is rec-
ommended that the executing agencies concemed should undertake the following aclivities.

1) Staff to be newly deployed for the project implementation is estimated to be ;
an agro-economist/sociologist in the Zonal Irrigation Office, a project
coordinator in the RALDO office, two officers (irrigation eagincer and
marketing and credit officer) in the DALDO office and an irrigation techaictan
in the scheme.  The executing agencies concerned should arrange these staffs
necessary for successful implementation of the Project.

2) At present, GOT has a plan for restructuring of the regional government. — Ac-
cording to this plan, the Morogoro regional government will be simplified in
its organization and staffing, and the district governments will be strengthened.
In the Project, the district governments such as DALDO and DCO have direct
responsibility for the supporting services to WUGs to be established in the
schemes, and the strengthening of these district governments under the
restructuring plan will bring a good result to attain sustainable project. Tt is
therefore recommended to accelerate further this restructuring plan of the
Morogoro region.
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